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Rebuilding Cultural Networks and Economic 
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Abstract 
This paper documents the ongoing All Inclusive Sarajevo project whose purpose has been 
to harness design thinking and co-creation methodologies to empower economically and 
creatively four workshops of skilled deaf craftspeople in Sarajevo, Bosnia Herzegovina. In 
March 2009, a parliamentary majority voted to make cuts to the national budget at the 
expense of deaf and hearing impaired people. The disability pension to which they were 
entitled was removed as was support for their activities in sheltered workshops. The 
project centred on the creation of a range of signature designer goods that utilised their 
existing technical skills and production capabilities in order to provide an income stream 
for the future. Five designers from the UK headed teams of young designers from Bosnia, 
Serbia and Croatia. Working with the deaf craftspeoplethey came up with a portfolio of 
new prototypes, a business plan and a brand for each as well as a website. The prototypes 
were refined over four months and shown at the National Gallery in Sarajevo, in Belgrade 
and Croatia and have resulted in the transformation of the fortunes of the workshops. The 
project is ongoing and has been recognized as a model template by The British Council for 
other countries particularly those whose economies have been devastated by war. 
European funding is being sought to take the project to other areas in the former 
Yugoslavia. 
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Abstract 
UN projections suggest there will be nearly one million Japanese people over 100 years of age by 
2050. Seniors will account for around half the population and control a significant percentage of the 
economy. This change in demographics is creating a new ‘old’ economy, based not just on health 
and care facilities but also on the needs and aspirations of the elderly who are in the process of 
fashioning their own culture.  
 
This change in demographics has associated implications for design. This paper will present the 
results of research undertaken in the Tokyo district of Sugamo and on discussions held with 
members of the Sugamo Machizukuri Kyogi-kai (The Council for Sugamo Community.)  
 
Sugamo is a vibrant area for fashion and entertainment for the over-sixties where merchants of 
Jizo- dori, a popular shopping street, cater to the needs and preferences of the older generation. 
Local authorities support environmental and wayfinding facilities that are senior friendly. The 
Koganji temple caters to participants spiritual needs. This community is a very real example of the 
direct relationship between inclusive design and social innovation. 
 

Keywords 
Sugamo, Japan, neighbourhood, ageing, social innovation, cultural groupings, commerce, 
commemoration.  
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Figure1: Entrance to Jizo-dori, Sugamo, Tokyo 

 

Neighbourhood, Age and Cultural Space. 
The dominant cultural grouping of the next decade will reflect patterns of changing demographics, 
in particular the increasing percentage of persons over 65. This research study will focus on the 
social innovation of the cultural space afforded by the Sugamo neighbourhood in Toshima, Tokyo, 
locally referred to as “Harajuku for Grannies.”i 
 
An ageing world. 
A report on “World Population Ageing: 1950-2050" by a department of the United Nations, provided 
“a description of global trends in population ageing and includes a series of indicators of the ageing 
process by development regions, major areas, regions and countries.”ii The Population Reference 
Bureau's 2009 report forecasts that the world's population will reach seven billion late in 2011 and 
will peak at nine billion by mid century.iii Figures from The Vienna based International Institute for 
Applied Systems Analysis (IIASA) show that the over 65s accounted for 7% of the world’s 
population in 2000. By 2050, this percentage is forecast to increase to 19%.iv Lutz and Sanderson 
assert: “While the 20th century was the century of population growth - with the world’s population 
increasing from 1.6 to 6.1 billion - the 21st century … is likely to become the century of population 
aging.”v 
 
There are major shifts underway in demographics, in the geo-political structure, and in the cultural 
dynamic. Combined, these will have profound effect upon future design intervention. Population 
ageing is a global phenomenon, a reality with implications to every man, woman and child. Various 
countries are at different stages in their demographic realignment. The most advanced being 
Japan.vi Within the next decade there will be three seniors for every child under fifteen in Japan. 
One in six will be over 80; Japanese women have the highest life expectancy on earth at 86.44 
years; the Japanese government is predicting that by 2055 seniors will make up around half the 
population.  
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Already caring for the elderly accounts for half of the Japanese health budget. Health care reform 
aside, this change in demographics has profound implications for design - the senior segment of 
Japanese society control around half of the country’s wealth. This has created an economy 
sensitive to the needs of the over 60s, an economy that will encompass medical care and treatment 
and the provision of health facilities. Change is evident in the integration of robotics into the care of 
the elderly and is becoming evident in the future design plans of corporate Japan who have 
introduced robotic pets, intelligent toilets, custom designed cars, cybernetic suits and even 
graveyard webcams into this brave new world. The new economy will also focus on the cultural 
needs and social aspirations of the elderly, a dynamic group who are fashioning their own cultural 
space. 
 
A space to live.
Who you are and what you are is a reflection of where you are. The very nature of ‘self’ is a melding 
of philosophical, psychological, anthropological and aesthetic values. There is also a medical 
dimension. Professor Wainwright of Kingston University emphasises that “we must also be aware of 
the impact of the events in our lives that shape the selves, that we are and that we become.”vii 
These ‘events’ are often location specific. Zygmunt Bauman, emeritus professor of sociology, 
University of Leeds, observes: “Space is the aspect of human condition most strongly affected by 
the current cultural change; and a factor most strongly influencing the direction and the substance 
of that change.”viii  
 
 
There is a clearly demonstrated human need for the camaraderie afforded by being part of a 
congenial social circle within a compatible environment. This social conception benefits from policy 
innovation, both local and national, and by the support of motivated business concerns. Most 
fundamental is the supporting participation of the users. The Sugamo neighbourhood allows for a 
celebration of life while accepting the reality of death – a cultural space that is part performance, 
part solemnization, and part commemoration - a cultural space that befits from inclusive design and 
social innovation. 
 
History and heritage. 
Sugamo developed as a temple town during the Edo era (1600-1868.)ix The origin of Jizo-dori dates 
to the eighteenth century when a shopping street evolved from the temple to Koshinzuka, part of 
the five highways (gokaido) that radiated from Edo (present day Tokyo) to other major centres. The 
mountain route, the Nakasendo, provided passage from the Imperial centre to the provincial 
domains of the feudal lords (daiymo). This route passed through the village of Sugamo on Edo's 
northwest fringe providing the first rest station on the outward journey along the gokaido.  
 
Some of the most informative depictions of the highways are the ukiyo-e (pictures of the floating 
world) woodblock prints of the nineteenth-century. Artists such as Utagawa Hiroshige produced 
prints depicting scenes in and around the post stations of the Nakasendo and Tokaido, 
emphasising their cultural significance. Passages along these routes were controlled by the Shogun 
who installed a series of stations that allowed the Shogun to maintain control, to enforce social 
stability and also provided the means to regulate all the business along the way. Each rest station 
catered to travellers needs with an infrastructure that included the prerequisite government offices, 
restaurants and snack stands, rest houses for travellers and market facilities.
 
In 1868, Edo became Tokyo, the change in status resulted in considerable urban upheaval. In 
1891, a rail station was built at Sugamo and the Kogan-ji temple was relocated from its former site 
in Ueno. The Great Kanto Earthquake of 1923 devastated Tokyo and much of the surrounding 
area. The reconstruction that followed resulted in the construction of a by-pass, as the major 
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transportation artery; Hakusan-dori, was constructed as part of the restoration project. This by-pass 
resulted in Jizo-Dori becoming a traffic free approach to the Kongan-ji Temple.  
 
In the aftermath of World War II, the temple and the surrounding area provided a much needed 
cultural space for the performance of those rituals, both commercial and spiritual, that were a 
necessary and vital part of cultural reconstruction. More recently, since the 1970s, the street and 
the surrounding area have played an increasingly important role in the lives of many senior 
Japanese. Currently it is estimated that more than 8.5 million people visit Sugamo each year, many 
travel from outside Tokyo and visit on the commemoration day of the death of a partner. 
 
The Sugamo neighbourhood lies within the metropolitan Toshima ward. Yukio Takano, the Mayor of 
Toshima, states that: “The most important factor for urban development to flourish is to install 
residents with a sense of pride in their community.”x That pride is derived from a great respect for 
history, an observance of cultural traditions, and regard for the physical and metaphysical 
environment, all of which are implicit in Sugamo.  
 

 
 
 Figure 2: Arai Kannon, ‘washing deity.’           Figure 3: Entrance to Kogan-ji temple 

 
Cures, commerce and commemoration. 
The defining symbol of Sugamo is the Kogan-ji temple. Founded in 1596 in the Yushima, 
neighbourhood of Ueno, the temple was relocated in Sugamo in 1891.The principle Buddhist image 
of the temple is Enmei Ksitigarbha, who is said to miraculously cure people of any sickness and has 
the ability to lengthen life. The statue standing in front of the main building is Arai Kannon or 
"washing deity." Worshippers believe that if you pour water on a cloth and polish the same part of 
the Arai Kannon statue as the part of your body, which ails you, your illness will diminish or 
disappear. Many devotees believing in the curative powers of the icon queue to wash the figure 
hoping to alleviate the ailments brought on by age. The temple environment offers all the 
associated eclectic infrastructure, from monks begging alms and offering in return prayers of 
longevity, traditional goods including food, flowers and plants to more adventurous entrepreneurs 
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offering ski poles as a viable alternative to the walking stick or to the far more expensive latest 
mobility scooters which are on sale in a nearby store. All these goods and services are in response 
to market demand. 
 
On auspicious days - the fourth, fourteenth and twenty-fourth of every month - as many as 80,000 
visitors descend on the area to shop and browse the 160 permanent stores and the additional 200 
temporary stalls which straddle the traffic free street. To avoid conflict with the permanent stores, 
the location of the temporary stalls is rotated, a sometimes overlooked aspect of social innovation 
reached through consensus. Much of the area is barrier-free with benches and rest areas and many 
merchants provide access to the indispensable toilet facilities. Signs and posters avoid foreign 
alphabets and words that older people may not be familiar with, the emphasis is on signage with 
large clear characters. Most important of all are the numerous automated external defibrillator 
devices (AED) that are placed at about every 100 metres along Jizo-dori. All these are real world 
examples of novel social innovation rather than a response to governmental regulations. 
       

 

   
 
    Figure: 4. AED sign, Jizo-dori 
 
While the Kogan-ji Temple may be the focus of most visits, Jizo-dori provides the stores and stalls 
that cater to the needs of the visitors. Grocery and food stores are the most numerous, (36) 
followed by clothing stores,(34) and cafes and restaurants.(24) There are 34 stores designated as 
“other.” More recent addictions include Furniture and bedding stores,(5) electronic outlets (2) and 
discount drug stores.(3)xi  
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Figure 5: Traditional food stalls Jizo-dori 

 
The available food stores range from fast food outlets through to the more specilaised restaurants 
and cafes. Tokiwa Shokudo restaurant offers "homemade" food, which for some reason seems to 
cater to a predominantly male clientele. Street stalls offer other popular options such as the 
shiodaifuku, or salty bean paste rice cakes which combine the sweet bean past with salt for a 
unique taste experience. Less traditional options include baked potatoes offered with a selection of 
fillings. Tea outlets provide tasting sessions which double as places to meet and talk with friends.  
 

 

 
 

Figure 6: Shopping for lucky red underwear. 
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The signature fashion statement associated with Jizo-dori is red underwear. Cultural tradition 
suggests that red is a colour believed to offer those who wear it projection from sickness. It is also a 
symbolic channel of energy and vigour - strengthening a person’s ki or life energy, while improving 
blood circulation. The items may have other undocumented benefits. Hideji Kudo, who runs the 
Maruji clothing store claims to have introduced the underwear over fifteen years ago - it has proved 
so popular that he has launched out into an array of red clothing, supplementing functional 
underwear with more titillating lingerie items. 
 
The future of Sugamo. 
Voluntary social innovation may need to be reinforced by regulatory guidelines to protect this 
unique area. The area is facing some changes in infrastructure; a road-widening scheme could be 
detrimental to the areas intrinsic nature but may also provide the opportunity for continued 
development. A group of concerned stakeholders, including academic representatives, in 
collaboration with local government, are considering options. There are six research groups 
studying specific areas of concern. We were privileged to be invited to attend one such session. 
Two main concerns were discussed. The road-widening scheme may reduce the space allocated to 
pedestrian access. One solution would be to revitalise the adjoining roji, very narrow alleys, which 
abut Jizo-dori. This has inherent problems related to crowd control and vehicle access.  
 
A second concern being that at present most people access Jizo-dori by way of Sugamo station. 
They then walk down the street as far as the temple (which is about half way down) and then return 
to the station. The problem is how to encourage them to walk through the second part of Jizo-dori. 
One suggestion made was to improve access to an alternative entrance/exit point at the nearby 
Koshinduka station on the Toden Arakawa streetcar line with its link to Otsuka station on the JR 
Yamanote line. This would require about a fifteen-minute walk. Consideration was given to 
providing community services and centres at the far end of Jizo-dori. These changes would require 
endorsement by the local municipality.  
 
Solutions to future challenges will be achieved by consensus. All stakeholders and residents realise 
that the area will likely continue to prosper and will, reflective of the ageing population, continue to 
attract increasing numbers of visitors. While problems relating to domestic shelter and healthcare 
remain prominent, this research has emphasised the vital role that an appropriate cultural space is 
to psychological well being by providing a venue that is a celebration of life; a celebration that is 
part performance, part ritual, part commercial and part commemorative, Sugamo is an example of 
satisfactory social innovation resulting from the combined interests of local government, business 
interests and community groups that, combined, provide the “emotional connections between 
physical environment and human beings” that give meaning to being alive. 
 
Changing times. 
The anthropologist, Larry Naylor explains; “change is ultimately a cultural process, one that allows 
culture groups to respond to changing conditions that, if left unattended, could threaten their 
continuing survival.”xii Alternative cultural groupings come into existence often as demonstrated 
attempts to come to terms with collectively experienced problems or needs. The generated 
solutions establish a collective identity, and can, on occasions identify a cultural space, a location 
where the shared identity is the norm, where "people make the place”.xiii 
 
 
We are most grateful to Masayuki Suzuki and Mariko Liliefeldt of the Toronto office of the Japan 
Foundation who arranged for us to meet with academics from Chuo University (Goro-maru Tsujino 
and Masayoshi Tanishita, Department of Civil Engineering,) local government officials and 
members of the Merchants Association of Sugamo. A special thanks is extended to all those shop 

161



PAPERSPAPERS

and stall owners who provided good-natured access and furnished essential local information. 
Thanks also and to the residents and visitors who accepted out intervention into their cultural 
space. 
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Abstract 
The digital divide refers to the gap between technology rich and technology poor 
communities. The usual method of closing the divide is to make the poor richer through 
better design, accessibility of existing technology, and training programmes to increase 
technology awareness and literacy.  On the Bespoke project we are exploring an 
alternative approach which acknowledges differences in lifestyle and technology use 
across communities, and asks what communities might want in the way of new 
technologies to enhance their lives.  This leads to a form of community-centred design 
and innovation in which some of the traditional methods of user-centred design do not 
apply. In this paper, we report on the first year of the project focused on a housing estate 
in Preston, England, in which three design interventions have been created and 
deployed back into the community.  We show how the designs were arrived at through 
various levels of community research, engagement and participation, and discuss the 
potential of the approach for stimulating social inclusion and innovation. 
  
Keywords 
Community-centred design, innovation, bespoke, digital divide, inclusion, exclusion 
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Introduction 
The inequality in digital technology adoption has been referred to since the 1990s as the 
digital divide.  It has been considered both a problem and opportunity by governments at 
home and abroad, because of the potential benefits information technology can bring to 
human relationships, lifestyles and economies.  The problem is that digital exclusion (or 
lack of technology adoption) is strongly associated with those groups in society who are 
also socially excluded in some way (lack of societal engagement)[1].  This is also the 
opportunity, since improving digital inclusion could increase social inclusion and general 
economic status and development [2]. Indeed a recent UK government report attempted 
to quantify the economic benefits of being on-line and found that the biggest gains to 
individuals were in the area of lower cost goods through on-line shopping and better 
access to government services, while the biggest gains to government were in increased 
efficiencies in the delivery of services [3]. Hence digital inclusion has been defined as 
follows and has become the focus of numerous government, industry and civic society 
initiatives to achieve it: “The best use of digital technology, either directly or indirectly, to 
improve the lives and life chances of all citizens and the places in which they live”[4] .  
 
In the rest of this paper, we critique some of these assumptions and the usual approach 
to fostering digital inclusion in society. In particular, we point to an overly static view of 
what counts as digital technology today, and emphasize the possibility of changing it 
through innovation with socially excluded communities themselves. We then report on 
the first year of a design experiment to do this with a community in the Callon and 
Fishwick area of Preston, UK.  
 
Traditional approaches to digital inclusion 
The traditional approach to supporting digital inclusion in the UK can be illustrated with 
reference to two recent publications from research and government bodies.  Selwyn and 
Facer (2007) revisit the concept of the digital divide for the 21st century and conclude 
with a charter for change which includes citizen entitlements to informed choice about 
ICT use, and access to relevant hardware, software, services and support [5]. The UK 
government’s more recent Digital Britain report takes up a similar challenge in the 
context of mapping out a strategy for strengthening Britain’s digital infrastructure and 
industries [6].  It argues the “We are at a tipping point in relation to the on-line world. It is 
moving from conferring advantage on those who are in it to conferring active 
disadvantage on those who are without”, (p11). Their recommended solution is couched 
in terms of removing the obstacles to ‘going on-line’, including its availability, 
affordability, capability and relevance.  In fact these measures are absolutely typical of 
most governments throughout the world in seeking to promote greater digital awareness, 
access and literacy to their populations.  For example, India has had a coordinated 
programme of this kind for many years investing in national ICT infrastructure and trying 
to rollout internet kiosks to every village in the land [7].  
 
The inclusive design movement is an important contributor to this programme, and 
indeed has been instrumental in calling attention to the problem of digital (and analogue) 
exclusion over many years [8].  However, its role in the digital realm has usually been to 
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address issues of access to existing technology for particular user groups. Examples 
might include the promotion of accessibility standards to the World Wide Web 
Consortium (WC3) or the design of simplified computers and interfaces for older people 
[9]. This approach is mirrored in other countries and is perhaps best encapsulated by the 
One Laptop Per Child initiative [10].  This seeks to design and market an accessible and 
low cost laptop for every school child in the developing world, as a conduit for 
educational resources and internet access point for their family.  
 
As laudable as all these initiatives sound, many have failed to deliver the expected 
benefits of digital and social inclusion.  Large numbers of people in the UK are still 
unmotivated to go on-line, internet centres and kiosks sit abandoned in rural India, and 
the one laptop per child initiative has been beset by political and financial problems.  The 
issue is discussed extensively in anthropological, sociological and development 
literatures. It is summarised most succinctly by Warschauer (2003) who states that 
“..meaningful access to ICT comprises far more than merely providing computers and 
internet connections. Rather access to ICT is embedded in a complex array of factors 
encompassing physical, digital, human and social resources and relationships”, [11, p6].  
In practice, it is hard to tackle these factors effectively and simultaneously in any 
intervention.  To do so amounts to a form of social engineering of the diffusion of 
innovation. This is usually subject to various forms of appropriation over long periods of 
time [12].  Adoption of technology, becomes even more problematic when there is a 
miss-match between the cultural environments in which it was invented and the one to 
which it is trying to be deployed. This is most dramatic in the case of Western technology 
push to the developing world, but equally problematic in cases closer to home where the 
original target market was of a different age, class, gender, and so on.  ‘Resistance’ to 
technology adoption in these cases may be genuinely related to a lack of benefit and 
relevance to the receiving culture, and inappropriateness to existing ways of life.   
 
Community-centred design and innovation 
Rather than attempting to promote a fixed concept of ‘internet computing’ to non-users in 
the hope of increasing digital and social inclusion together, it may be better to start the 
other way round and engage with socially excluded individuals or communities in more 
appropriate technology innovation.  In terms of bridging the digital divide, this amounts to 
promoting technology pull as well as technology push, and metaphorically crossing the 
divide from the opposite direction.  In fact we strongly advocate both approaches 
because of the precedent for creative appropriation of new technologies across cultural 
boundaries, but emphasize technology pull in this paper because it has received so little 
attention in recent debate and policy making. We call this approach community-centred 
design to mark it off from conventional forms of user-centred design of personal 
technology, and define this as a design philosophy and process in which the differing, 
needs, wants and limitations of community members are given extensive attention at 
each stage of the design process.  
 
By definition, this approach will involve various forms of community engagement and 
participation, but at this point we are curious about what form this should take and 
reticent to refer to it simply as ‘participatory design’.  As others have pointed out, there 
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are multiple kinds of user participation, some of which may be detrimental to design 
outcomes [14]. Furthermore, by working at a community rather than an individual level 
new issues come into play, relating to the sampling of community participants, the 
priorities given to certain groups, the handling of conflicting feedback, and the 
measurement of success.  All these issues have arisen in the context of the Bespoke 
project, which is exploring a form of community-centred design as part of the Digital 
Economy research programme in the UK [15].  This follows in the footsteps of many 
similar projects in developing communities around the world, but this time in the context 
of a housing estate in Preston Lancashire.  Staff on the project come from a variety of 
disciplinary backgrounds including anthropology, computer science, journalism, product 
design and craft.  
 
The original aim of the project was to tackle social exclusion through the bespoke design 
of novel digital media services and devices. In the light of the above review, we now 
conceive this more modestly as attempting to improve quality of life on the estate 
through various design responses, inspired and tuned by the community themselves.   
This paper reports work in progress from the first year of the project, which involved a 
series of ethnographic and workshop-based engagements with the community to drive 
the design of three research prototypes. Alongside this work we put in place a 
community journalism process which is now driving the second year of work and a 
further round of prototyping.  The main research questions for this paper concern the 
potential of community-centred design for tackling social exclusion, and the issues that 
set it apart from more conventional forms of user-centred design. Future work will 
evaluate the actual influence of designs on the community and the potential role of 
journalism in the design process.  
 
Callon & Fishwick community 
The Fishwick Ward in east Preston offers a diverse range of communities and is 
generally seen as two separate areas of ‘Callon’ and ‘Fishwick’. The ward is home to a 
mix of ethnic and religious communities and is constituted of around 2,500 households 
and a range of local businesses. Within the residential community, there is also a strong 
youth development and youth club presence, with a number of groups and agencies 
involved in working with younger residents. The last Preston City Council statistical 
report on the showed that many of the residents were younger than the Preston average 
(49 per cent being under 30), and that three out of four of Fishwick's lower-layer super 
output areas would be would be classified as being in the bottom 10 per cent of the most 
deprived in the UK.  
 
'Callon' was built in the 1930s and mainly comprises of semi-detached housing. Those 
living there can generally be termed as white British people, but not exclusively so. The 
housing stock is mainly controlled by housing associations, but there are some privately 
owned properties. It has previously undergone both distinct anti-social behaviour 
problems (for example being featured in the 'Neighbours from Hell' TV programme and 
also being labelled as the 'race hate capital of Britain' after a murder in 2006 - although 
this was later found not to be a racially-aggravated assault) and has been subject to 
substantial regeneration. Between 1992 and 1995, Callon received £13 million in 
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housing regeneration, and improvements are still being made. Recent additions include 
a floodlit Astroturf football pitch and there are currently plans to build a £1.2 million 
community centre, which is being driven by the voluntary Callon Kids Club. Due to 
significant anti-social behaviour problems in the late 90s and early 00s, the area is the 
subject of a lingering negative perception in the city and beyond. However, residents 
themselves are broadly positive about their area, and feel there have been significant 
improvements in recent years. Fishwick is made up of mainly 19th century terraced 
housing, although there are some newer housing dotted throughout the area. Its 
residents are predominantly of Asian origin. It is also home to the Fishwick Rangers 
Youth Development Scheme, which offers activities for, according to the group, 250 
young people. Residents can also access the Fishwick Bottoms Nature Reserve, which 
was initially opened in 2007 following major regeneration.  
 
Understanding requirements 
The first year of the Bespoke project has been driven by ethnographic research on 
community life and needs.  This work was initially led by Katie Smith and later by Alicia 
Blum-Ross, both of whom have been trained in social anthropology. However, there is a 
sense in which all team members have been participant observers insofar as they have 
engaged, at various times, with local individuals in the Callon and Fishwick areas. This 
has happened through participation at the local fete (August, 2009), running multiple 
workshops at the University of Central Lancashire (October 2009) and making various 
home visits (winter/spring 2009) to follow up issues raised in earlier research. That said, 
a defining list of possible community requirements was generated by Katie Smith and 
David Frohlich in September 2009 following three months local fieldwork by Katie in the 
community. These ‘requirements’ pointed to issues of local relevance to the community 
that might be addressed by design. They are described briefly below and became the 
subject of individual workshops with community representatives the following month.   
 

• Countryside access and the pond: Fishwick ward is one of the very few urban 
areas in Preston which has close access to a large and protected green area.  A 
new pond is being built on this land so that younger people can go fishing and 
enjoy the local countryside. A potential design requirement may be the 
enhancement of outdoor activities in this green area.   

• Local music making:  The local music scene is an area of creativity for local 
youths and an outlet for expressions about living in Callon. Local music producer 
DP was asking us questions about how to promote his music beyond a MySpace 
page on the web. He is very proud of the Preston grime scene, and wants the 
rest of the country to hear it and see why it’s so special. 

• The future of St Teresa’s social club: St Teresa’s Social Club used to be a 
thriving social centre.  However, the club lost its’ license to sell alcohol recently 
and this has affected attendance and activities. The building itself is also under 
threat of closure.   

• Crime and security: This area of Preston has changed dramatically over the last 
five years and the safety of the area has improved because of local efforts and 
CCTV deployment.  However, there is still a fear of burglary, and a scepticism 
about the effectiveness of CCTV cameras.  
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• Fundraising: When community leaders and activists were asked what they 
wanted most to make their lives easier, they consistently mentioned long-term 
funding to sustain the community work they are doing in the area.  In the 
absence of this they spend a lot of energy putting together short term bids. 

• Community and family history: When talking about Callon with residents, the 
emphasis often seemed to be about ‘now’ and the future. Any discussion of the 
past focused on how bad it was. However, there is a more positive history that 
might be revealed with multiple generations of related families on the estate. 

 
Generating designs 
In response to the community workshops on the above topics, the team generated 23 
design proposals. These were documented in a concept catalogue showing the ‘insight’ 
and ‘idea’ behind each. To help us select a few of these concepts for prototyping we 
developed a project ‘kite mark’ comprising a diamond shaped graphic showing the 
estimated strength of each concept along four dimensions: evidence, feasibility, impact 
and B-factor - referring to the bespoke nature of the solution.  Although we scored each 
concept along these dimensions, final selection was done more holistically through 
group negotiation and various management decisions about how to partition the work 
between us.  This resulted in the choice of three main concepts and a fourth supporting 
the community journalism platform being developed simultaneously. Descriptions of the 
insight, idea and implementation of each main concept are given below. As of October 
2010, the three resulting prototypes have now been deployed in the community and their 
use will be reported in future publications. 
 
Digital buskers 
From the local music making workshop we gained the insight that local artists and DJs 
are eager to collaborate with each other and distribute their music to a wider audience. 
The original idea for doing this was to create a digital busker or jukebox that could play 
locally produced music in the street. It would give physical presence to a music 
repository such as MySpace or SoundCloud, and could be deployed locally in the 
community or further afield in city centres such as Preston and Manchester. 
 
Working with two local musicians, DP and SX, we created laser-etched marine-ply 
images of them as platforms for the attachment of two power supplies, interacting sound 
systems, and an MP3 music repository and interface (see Figure 2). These play music 
from an album of two channel tracks, such that each busker plays one channel each. 
Track selection is done by texting a number to the buskers from any mobile phone, and 
also allows listeners to leave text comments on the music and even to obtain web links 
from which it can be purchased. The resulting prototype is therefore a generic system for 
allowing music to be heard in physical spaces. Unlike a conventional juke box, it 
encourages people to follow and leave comments as they would on a website, and move 
onto purchasing the music if they like it. However, the personalised form of the system in 
this context, has given a bespoke solution to local musical producers and the 
community. 
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Figure 2. The digital buskers 
 
Community Capture TV  
From the crime and security workshop we learned that local residents have mixed 
feeling towards CCTV cameras in the area. They were thankful for their presence in 
deterring crime but frustrated that they do not have access to the video footage. This led 
to the idea of re-appropriating CCTV for more creative purposes, to allow residents to 
film themselves and show off their skills to the wider world. A number of performance 
and sports clubs in the area were attracted to this idea, including Fishwick Rangers 
Football Club who were interested in seeing highlights of local football matches played 
on their pitch.   
 
Re-purposing existing CCTV cameras and footage proved too difficult to arrange and 
would have excluded certain locations such as the local football pitches. For this reason 
we decided to create our own semi-portable system with integral power supply, focused 
on the selective capture of short video clip highlights of a community event (see Figure 
3). These would be triggered by the manual depression of a large red button storing 
about 30 seconds of the preceding action.  Content would be stored locally inside the 
base unit and removed on a USB stick for controlled sharing with participants later, 
subject to agreed permissions. Although home video of (free) public events is allowed 
without the permission of those being filmed, public distribution of such video begins to 
violate individual rights to privacy and various aspects of child protection law. Hence we 
have found that the design and use of any kind of Community Capture TV system needs 
to be shaped and bounded by the specific context of application with these laws in mind.  
 
 
 
 
 
 
 
 
 
 
Figure 3. The community capture TV system, comprising a powered base unit, 
telescopic camera and wireless capture button unit (not shown).  
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Family Hedge  
The initial idea for a Family Hedge arose in response to working with two families in the 
community and family history workshop. Through a range of activities with these 
families, including creating a family tree, we gave families the means to share aspects of 
their lives, experiences and relationships. This resulted in a selection of stories and 
accounts of extended family relationships relating to specific people, objects and events.  
This led us to the notion of mapping a family hedge of relationships, extending sideways 
to living relatives rather than upwards to family ancestors in a conventional family tree, 
and also capturing the stories relating to individual members and their personal 
memorabilia. It was intended that such stories would build into a rich, complex, narrative 
archive, valued both by the families involved and by the wider community.  
 
The physical form of the first iteration of this system had three components. These 
included a large wall hanging or cloth onto which a family can stick miniature pictures or 
labels of people in a family tree/hedge structure, a converted antique writing slope with 
embedded computer and RFID reader, and a microphone wand and controller. The 
combined system was crafted with digital manufacturing technologies to produce a 
personalised set of bespoke artefacts for the receiving family (see Figure 4). However, 
this was based on a generic digital platform for archiving spoken stories attached to 
tokens of the people and objects to which they refer. 
 
 
 
 
 
 
 
 
 
Figure 4. The family hedge device designed for a single family 
 
Discussion 
With regard to social exclusion and quality of life, the process of community-centred 
design reported above has offered possible benefits to the community and raised difficult 
questions.  There were myriad opportunities for improved community cohesion and 
services identified in relationship to the designs.  For instance, a local council 
representative wondered if the Buskers could also be used to disseminate public service 
messages or to gather evaluation feedback (through the text function) on an event.  On 
a more basic level, a community police officer commented that the buskers themselves 
“would be a great way of attracting people who you wouldn’t normally attract” to council- 
or charity-organised events.  One young woman who attended a design workshop with 
her youth club suggested that the same design could be made in the shape of a 
Christmas tree to “say different Christmas things that were happening in the area.”  The 
Family Hedge was widely lauded as offering the chance to foster closer social 
relationships within a family, and one workshop participant suggested it could be used 
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with Alzheimer’s patients. On hearing about the Family Hedge, a local school also 
approached us about using it to archive school history. This has encouraged us to create 
a different card-based version for the school context.  
 
These reactions and developments have all occurred ahead of the deployment of 
prototypes which are planned to address social exclusion in different ways. The digital 
buskers are intended to stimulate creativity in local youth and provide new ways for them 
to earn money or make a living from music. The CCTV system is designed to showcase 
local talent and enhance the enjoyment of local events through recording significant 
moments in the life of the community. The Family Hedge is intended to correct 
misperceptions of the area by outsiders, and celebrate an extended family history that 
overlaps with that of the community itself. While some of these may seem somewhat 
frivolous in relation to the proposed benefits of on-line shopping or government service 
access, they are no more so than other common uses of the internet such as on-line 
gaming or media sharing.  The difference is that in this case, the services are tailored to 
the life of a particular local neighbourhood, and all of the media is generated by 
community members themselves. 
 
However the method of community-centred design also created difficulties when the 
project was confronted with the competing interests and desires of different individuals 
and organizations.  These suggest the possibility of digital exclusion from the prototyped 
devices. For instance, in Callon and Fishwick there have been low levels of enmity 
between two youth clubs over access to resources in the area.  As a project, we have 
been at pains to ensure that both clubs are consulted and included in discussion, and 
that we do not reinforce existing hierarchies and power relationships.  This has also 
presented some logistical difficulties once a deployment site has been identified but 
another group expresses interest in using the design. In this instance one might ask 
‘who owns the design and is responsible for lending it out?’  Methodologically, this has 
led us to pursue a strategy of multiple-deployments for the same device, which allow us 
to be flexible in accommodating different interests and groups and to remain open to 
new ideas and innovations as they arise along the way. 
 
It is this last lesson that sets community-centred design as we practice it, apart from 
traditional forms of user-centred design.  Instead of working with a well-defined user 
group which remains stable throughout the design process, we have found ourselves 
working with a variety of groups with different levels of interest and commitment to the 
technologies we are developing. Design ethnography is not wholly appropriate to this 
situation, since studying the target group becomes too difficult to do, and fixing the 
design requirements and product specification impossible in the face of creative 
suggestions and new customer groups. What remains is the practical requirement to 
lock down certain implementations of ideas, but to open them up again in response to 
ongoing feedback and community interest.  This form of responding rather than 
intervening gives an approach that is more aligned with co-design or co-creation than 
traditional design. An intervention implies that data about a community is gathered and a 
final design solution is made and evaluated.  Responding to a community through design 
requires more ongoing methods of engagement in which design and evaluation never 
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end, and design solutions simply evolve over time. We believe this is an idea whose time 
has come in post-industrial society, and one which has the potential to address the 
digital divide in a new way.  
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Abstract 
Social entrepreneurship can be conceived generally as a creative force born to address 
emergent or longstanding unfulfilled community needs occurring within or across the 
non-profit, business or government sectors. In this paper, we consider the current case 
study of a collective comprising a non-profit community organisation, pro-bono design 
group and university researchers and its attempts to negotiate the tension between 
social innovation and social entrepreneurship in order to address the lack of suitable 
options for independent living for individuals with disabilities and their families.  With 
much of the developed world coming to terms with a rapidly aging population, and 
increased survival rates for individuals with disabilities, there has never been a more 
opportune time to consider work such as this which attempts to address social and 
market gaps in a socially innovative and inclusive way.  

Keywords 
Social entrepreneurship; social enterprise; social innovation; inclusive design. 
  
Introduction 
This paper examines both the current situation of a collective that formed to address the 
lack of suitable options for independent living for individuals with disabilities and their 
families. The collective, involving a non-profit community organisation, a pro-bono 
multidisciplinary design group and university researchers has been evolving over the last 
twelve months to the stage where it is presently working with the first of 52 families to 
develop social and financial support and design responses that suit their particular 
needs and aspirations. The paper describes how an inclusive design ideology has 
steered the formation of the Livingin collective and how this provides an opportunity to 
further explore the phenomenon of social entrepreneurship and its relationship with 
emerging concepts of and issues to do with social enterprise and social innovation. 
“Social entrepreneurship is still emerging as an area for academic inquiry. Its theoretical 
underpinnings have not been adequately explored, and the need for contributions to 
theory and practice are pressing” [1]. 

The Livingin project: addressing unfulfilled community needs  
Like many western nations there has been a marked trend away from the 
institutionalisation of individuals with disabilities that was the norm in previous 
generations. Further awareness on the matter was raised through the UN charter 
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convention on the rights of persons with disabilities [2] (December 2006, ratified by 
Australia 17th July 2008), particularly Article 19, (entitled “living independently and being 
included in the community”) which states: 

Parties to this Convention recognize the equal right of all persons with disabilities to 
live in the community, with choices equal to others, and shall take effective and 
appropriate measures to facilitate full enjoyment by persons with disabilities of this 
right and their full inclusion and participation in the community, including by ensuring 
that: 

a. Persons with disabilities have the opportunity to choose their place of residence 
and where and with whom they live on an equal basis with others and are not 
obliged to live in a particular living arrangement;

b. Persons with disabilities have access to a range of in-home, residential and other 
community support services, including personal assistance necessary to support 
living and inclusion in the community, and to prevent isolation or segregation 
from the community; 

c. Community services and facilities for the general population are available on an 
equal basis to persons with disabilities and are responsive to their needs. 

This vision of independent living however stands in stark contrast to the reality faced 
by Australian families living with disability. The true reality has been uncovered 
repeatedly and clearly in numerous government reports and investigations (Younger 
People with Disability in Residential Aged Care Program: 2007-2008, Disability Support 
Services: 2007-2008, Disability in Australia: Sept 2009, Carerʼs National Data 
Repository: 2009, Australiaʼs Welfare: 2009) all of which paint a picture significantly 
different to the UN ideal.  The 2003 Australian Bureau of Statistics report indicated that 
79% of all people with a disability received care from family and friends “mainly partners, 
parents or children” [3]. This survey also highlighted the fact that the more severe the 
limitation of an individual, the higher the level of unmet need. Statistically, a staggering 
50% of those with a profound limitation reported that their needs were only partly met or 
not met at all.  So this begs the question, what are the current true choices available to 
individuals and families living with disability in Queensland? 

The last several decades have been witness to mass government closure of 
institutions, and as a result social housing places were made available for those 
dislocated by this movement. While the provision of housing places was quickly 
responded to, the provision of care was a much more difficult matter to handle. Care 
budgets dictated that many individuals were forced to group together with others, often 
strangers, to combine their budgets in order to be able to afford 24-hour care. It is not 
surprising then that families raising children with disabilities chose to remain as the 
around the clock carers rather than place their children in group housing or the only 
other full time institutional option still available, aged care facilities.  Although families 
caring in their homes received varying levels of government assistance, a vicious 
cyclical problem evolved due to the ʻneeds based assessment systemʼ, whereby 
individuals already receiving adequate family care were not considered high enough 
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priority to justify the increased care provision that would allow them to live 
independently. This has resulted in a generation of parents who have cared for their 
adult children with disabilities their whole lives and are now facing an uncertain future 
where they will no longer be able to provide this care but do not have suitable 
alternatives available to them to start the often long transition process for their children. 
This phenomenon is mirrored clearly in other countries such as the United States by 
researchers such as Matthew Janiki who reported in January 2010 that “…there is a low 
expectation that families – who are the primary carers – will be able to continue to 
provide care for all of the older adults who will need care” [4].  It is against this backdrop 
of ʻsocial lackʼ that our case study of social entrepreneurialism is set. 

If there is not resounding agreement in the theoretical literature as to what constitutes 
social entrepreneurship, there does seem to be much more accord as to the 
circumstances that give rise to it. Austin et al observe that social-purpose organizations 
emerge  “when there is social-market failure, i.e. commercial market forces do not meet 
a social need, such as in public goods (Weisbrod, 1975, 1977) or in contract failure 
(Nelson & Krashinsky, 1973).  This is often due to the inability of those needing the 
services to pay for them” [5]. Others like Jo Barraket also see the advent of social 
entrepreneurialism where there is a need to provide “essential local services in the face 
of state and market failure” [6]. 

It is this dream to achieve independent and greater choice in living arrangements, and 
the clear lack of market-state response to the problem, that has given rise to the Livingin 
collective. Comprising a local non-profit community organisation, a pro-bono design 
group and university researchers, the collective has taken on the daunting task of 
designing a model of independent living which addresses this current void.  While the 
design process itself is in its infancy, what is of special interest to this study is not only 
the way in which this particular instance of social entrepreneurialism has incarnated but 
also some of the unique challenges and opportunities that are inherent in the process. It 
is hoped that by exploring the particulars of this case study that it can help inform and 
guide other operators currently navigating their own winding path in this ʻthird sectorʼ [7]. 

Towards the vision through inclusion and innovation
The vision of the Livingin collective aligns with the community organisationʼs vision of 
fair, sustainable communities that instil hope, embrace diversity, promote safety, and in 
which all people feel a sense of belonging.  For parents with children with a disability this 
means ensuring that, after they die or can no longer be the primary carers, their children 
can remain living in their home. Explicitly supporting this vision are values of self-
determination, social justice, inclusion, and innovation; values given specific attention by 
the collective in terms of its organisation, operation and output.  

From the outset then the collective has sought to adopt an inclusive approach 
involving all members and client families in the decision-making and design process 
giving equal value to their roles and contribution. In part this has been informed by the 
consensus design approach developed by Christopher Day as well as by inclusive 
design goals that unlike universal design goals encourage a more holistic and dialectic 
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appreciation of the relationship between people and their environment. Underpinning this 
is an awareness of the complexity of the project and the need for an innovative approach 
and outcome.  

Social innovation 
As will be evident in relation to ʻsocial entrepreneurshipʼ, it is difficult to find authors who 
agree on a definition for ʻsocial innovationʼ. For several, their approach is to differentiate 
it from other forms of innovation such as business innovation, technological innovation, 
artistic innovation and the like [8]. In terms of conceptions of social innovation these 
include social innovation as institutional change culturally, normatively or regulatively 
(that is, change aimed at improving the quality or the quantity of life), social innovation in 
relation to social purpose especially through organizations whose primary purposes are 
social, social innovation as directed to the social good; and social innovation whose 
central feature is improvement in the quality of life.  In terms of the latter, Pol & Ville refer 
to the OECD LEED Forum on Social Innovation, 2000 and their clear distinction between 
social innovation and business innovation [9].  

Addressing needs ignored by the general market, social innovation according to the 
Forum “…deals with improving the welfare of individuals and community through 
employment, consumption or participation, its express purpose being therefore to 
provide solutions for individual and community problems” [10]. In contrast, business 
innovation involves the creation of ideas for the purposes of making money and that 
these ideas are either technologically or organizationally based. Of course, as Pol & Ville 
point out “Social innovations are not necessarily driven by the profit motive and business 
innovations need not be social innovations” [11]. In their summary, Pol & Ville suggest 
the following: “…an innovation is termed a social innovation if the implied new idea has 
the potential to improve either the quality or the quantity of life” [12]. Further it might do 
this by resolving existing social, cultural, economic and environmental challenges in the 
process permanently altering the perceptions, behaviours and structures that previously 
gave rise to these challenges [13]. However, as pointed out by Taylor [14], social 
innovation as social form is very likely to “disrupt complex and valued roles, identities, 
and skills” challenging and angering whole communities. Indeed for Duran [15] this is 
fundamental for such change to be innovative: “A violation of normative expectations has 
the potential of entering and affecting the social terrain interactively with positive 
feedbacks, generating non-linear processes of innovation and social change”. 

In relation to the Livingin project the above can be encapsulated in this group seeking 
a novel response to a social problem “…that is more effective, efficient, sustainable, 
[and] just than existing solutions and for which the value created accrues primarily to 
society as a whole rather than private individuals” [16]; to producing innovations 
conducive to enabling persons with disabilities full inclusion and participation in the 
community including the ability to choose where they live. Innovation, however, is a 
process as well as a product with innovative outcomes demanding innovative 
approaches. “Innovation is both a process and a product”…”One stream explores the 
organizational and social processes that produce innovation, such as: individual 
creativity, organizational structure, environmental context, and social and economic 
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factors. The other stream approaches innovation as an outcome that manifests itself in 
new products, product features, and production methods” [17]. 

According to Phills, there are three critical mechanisms for social innovation: 
1. exchanges of ideas and values; 
2. shifts in roles and relationships; 
3. integration of private capital with public and philanthropic support [18] 

In many ways these mechanisms are central to activating the following principles of 
innovation proposed by Taylor [19]:  

1. the principle of maximum investment through staff commitment and solidarity  
2. the principle of co-optation with people working across groups  
3. the principle of egalitarian responsibility where each member was involved in all 

aspects of the project fully engaged creatively  
4. the principle of research as creative play 
5. the principle of the research leader as spokesperson and ideologist 

Many of these mechanisms and principles have been adopted by the Livingin project 
evident in part through the membership of the project team. As referred to previously, 
the project team comprises a non-profit community organisation, a pro-bono 
multidisciplinary design group and university researchers (Figure 1). For the designers 
participating in the project, the pro bono context offers opportunities not normally 
afforded in commercial practice. This is borne out in interviews with the designers where 
they express liberation and excitement by having the opportunity to work outside the 
normal hierarchical and highly competitive ʻbusinessʼ environment; one where discipline 
boundaries can be breached and participants can collaboratively and collectively work 
together regardless of age or experience to develop new knowledge and make a real 
difference in peopleʼs lives. In this respect the lack of concern for profit operating within 
an environment of trust and respect fosters for these designers a more collegial, 
explorative and experimental attitude. Collier [20] points to respect as a pre-requisite to 
ethical practice, and indeed “respect is implicated in empathy, but respect is a quality 
which has been conspicuous by its absence in everyday ʻbuilt environmentʼ situations 
where different players come together to construct a project”. 
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Figure 1: The Livingin Collective 

In addition, the project enables designers to work more closely with the end-users and 
with them imagine and action more responsive possibilities. While design is by definition 
about imaging new or alternative scenarios, the business side of design often 
jeopardizes attempts to put user concerns at the forefront. As pointed out by Collier, 
“…empathy between end-users and architects is an essential but not always realized 
part of morality in architecture …and when extended more widely than a given situation, 
may lead architects to question the social, political and ecological contexts of their work 
and thus motivate them to prioritise the ʻethicalʼ in all the choices they make” [21]. By 
engaging in the collective, the designers can more fully exercise ʻmoral imaginationʼ and 
through this the realization of environmentally and socially responsive design. 

The participatory and exploratory nature of the project and its social innovation 
mandate is underpinned and reinforced through the integration of research and the 
operation of the project in accordance with action research methodology. As conveyed in 
Figure 1, the research team is regarded as a partner along with the design action team 
and the community organization. The boundaries between these teams are consciously 
challenged by inviting members to work in multiple roles for example researchers as 
designers, designers as researchers, clients as designers, and so on. While the 
inclusion of a research group highlights the speculative and exploratory nature of the 
project and associated requirements of criticality, rigour and ethical conduct, it also plays 
an integral role in recording, reporting and disseminating process and outcomes, in the 
process making its contribution to knowledge accessible and open to public and 
academic scrutiny. 
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In all, the approach adopted by the Livingin project gives emphasis to the collective as 
a social group of “…highly diverse staff working cooperatively over an extended period 
of time…”, as well as emphasis to  “…research as an integral part of the project…” 
working within the community across a variety of agencies and groups [22]. 

In the case of the Livingin project this is currently funded from several sources 
including philanthropies, government, banks, social enterprise, and volunteers from the 
design and research teams of the collective. The social enterprises arm undertakes 
activities to contribute to the financial viability of the organisation as well as producing 
positive social outcomes. One such activity is to do with property acquisition, the goals of 
which are: affordable social housing; disability accessible housing; and contribution to 
the financial sustainability of the parent non-profit organization. In terms of the Livingin 
project a construction and landscaping business has been established for commercial as 
well as for the not-for-profit activity of the Livingin independent living project in its pursuit 
of specific social goals. The complexity and the enormity of securing funding for these 
self-sustaining entities in an increasingly competitive market has forced the NGO CEO 
and the Living in project manager to be much more entrepreneurially creative sometimes 
at the expense of other responsibilities. “Social entrepreneurs are thus required to spend 
a significant portion of their time, on an ongoing basis, cobbling together numerous 
grants, many of which come with spending restrictions and varied expectations of 
accountability, just to meet day-to-day operating costs.  The duration of funding tends to 
be considerably shorter in term for social enterprises, with grants often being made on 
an annual basis, thereby creating an ongoing pressure for social entrepreneurs to give 
fundraising activities priority ahead of most other management demands” [23]. Or 
alternatively, “launching and running a venture consumes scarce management 
resources, diluting an organizationʼs focus on itʼs social programs” [24].  

To the present stage the salary of the community organisation project coordinator and 
other associated salaries have been paid chiefly through philanthropic funding. 
Research has been funded through consultancy funding, the involvement of PhD 
students and pro bono work, and design through the voluntary services of the design 
action group. The funding required to secure blocks of land for the design and 
construction of independent living housing which would then be leased or purchased by 
the families has been sought from social enterprise activities operated by the community 
organization. In this respect, the main role of the community organization and Livingin 
project coordinator has been one of what could be described as social entrepreneurship. 

Social entrepreneurship 
Austin et al attempt to summarize the spectrum of definitions of social entrepreneurship 
in the following way: 

“Definitions of social entrepreneurship range from broad to narrow.  In the 
former, social entrepreneurship refers to innovative activity with a social objective 
in either the for-profit sector, such as in social purpose commercial ventures (e.g. 
Dees and Anderson, 2003; Emerson and Twersky, 1996) or in corporate social 
entrepreneurship (e.g. Austin, Leonard, Reficco, and Wei-Skillern, 2004); or in 
the nonprofit sector, or across sectors, such as hybrid structural forms which mix 
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for-profit and nonprofit approaches (Dees 1998).  Under the narrow definition, 
social entrepreneurship typically refers to the phenomenon of applying business 
expertise and market-based skills in the nonprofit sector such as when nonprofit 
organizations develop innovative approaches to earn income (Reis, 1999; 
Thompson, 2002)” [25] 

On the surface then, the label of social entrepreneurship “implies a blurring of sector 
boundaries” [26] each word carrying association with fields often perceived as being far 
removed from each other.  Some see this blurring of conceptual frameworks as a 
positive thing, “It combines the passion of a social mission with an image of business-
like discipline, innovation, and determination” [27]. Coombes and Murphy also align with 
the more transcendent ideal that “Social entrepreneurship goes beyond the market-state 
dichotomy” [28], however there are also those that feel that the separate elements have 
the potential to be at odds with each other. This is particularly evident when not-for-profit 
organizations set up commercial entities to fund their social goals. 

Tensions and challenges 
In all, there is the potential for tension between social innovation motives and the need 
to manage the enterprise as a business. As Wei Skillern warns, “Differences in mission 
will be a fundamental distinguishing feature between social and commercial 
entrepreneurship that will manifest itself in multiple areas of enterprise management and 
personnel motivation.   Commercial and social dimensions within the enterprise may be 
a source of tension” [29].  

What this points to is the need for caution when translating and transferring concepts 
of entrepreneurship from the commercial sector to the non-profit sector. There are as 
several authors point out quite fundamental differences. “…unlike purely commercial 
enterprises, nonprofits focus on both financial and non-financial concerns” [30].. “While 
networks are important in commercial entrepreneurship, political and relationship 
management skills are of utmost importance to social entrepreneurs because such a 
large portion of the resources they rely upon for success are outside their direct control” 
[31]. In addition, “..research suggests that grantor-grantee relationships are often a more 
powerful determinant of the grant decision than the particulars of the proposal [32].  

In the case of the Livingin project both enterprise and not-for-profit activities are 
situated within the housing market; the former involved in universal design housing for 
the general market, and the latter, specialized independent living housing. Irrespective of 
the social mandate driving these activities, these markets are highly competitive and as 
with all markets “…do not work as well for social entrepreneurs.  In particular, markets 
do not do a good job of valuing social improvements, public goods and harms, and 
benefits for people who cannot afford to pay” [33]. Added to this is the difficulty in 
determining whether sufficient social value is created to justify the resources used [34]. 
“Even when improvements can be measured and attributed to a given intervention social 
entrepreneurs often cannot capture the value they have created in an economic form to 
pay for the resources they use” [35]. In the experience of Foster and Bradach, in the 
world of the social entrepreneur, there is “…a tendency to overlook or undercount 
commercial venturesʼ operating costs (including management time, facilities costs, and 
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other overhead expenses).  In addition, the reported “profitability” may not adequately 
account for hefty start-up costs” [36]. Overall, “The social purpose of the social 
entrepreneur creates greater challenges for measuring performance than the 
commercial entrepreneur who can rely on relatively tangible and quantifiable measures 
of performance such as financial indicators, market share, customer satisfaction, and 
quality” [37].   

In this particular case, one of the most obvious dangers inherent in negotiating the 
relationship between social innovation and social entrepreneurship, is the potential for 
the entrepreneurial activities to dilute or even operate at cross purposes to the social 
innovation.  Currently there has been tension generated within the project resulting from 
a blurring of boundaries between the branding and marketing of the social arm and the 
entrepreneurial activity.  While the association of the entrepreneurial venture with the 
social project may be seen to enhance itʼs perceived value, concern has been raised 
over the potential for this association to reduce the social value creation credibility of the 
pro-bono activity, casting a perceived shadow over the groups motivations.   

The project, in itʼs current state has further given rise to a number of questions that do 
not appear to be widely considered in the current literature on social innovation and 
social entrepreneurship.  Namely, how closely aligned do the values of the 
entrepreneurial arm of a social venture need to be to itʼs social value creation in order for 
both to co-exist without one negatively impacting  on the other?  Does entrepreneurial 
activity within a social enterprise genuinely add credibility to the organisation through 
creating outside perceptions of discipline and a business-like image?     

The way forward 
In all, there is inherently the potential for conflict for social innovation relying solely on 
social entrepreneurship as it is generally conceived and implemented. While this conflict 
is emerging in the Livingin project it is being offset somewhat by the pro bono 
involvement of designers and researchers and while this has its own complexities and 
challenges, the designers and researchers most definitely do not regard themselves as 
entrepreneurs. Apart from not having to fund the design and to some extent the research 
component, the altruistic and activist motives of the designers and the researchers are 
very much upfront providing a healthy counterpoint to the commercial drivers of the 
project. “The presumption that economic self-interest drives most economic activity in 
organizations can lead to dangerous and expensive mistakes.  Whether in nonprofit or in 
for-profit organizations, the whole person with multiple motivations and capacities 
creates the energy and determines the nature of the outcome” [38]. 

As proposed by Phills et al, “People creating social change, as well as those who fund 
and support them, must look beyond the limited categories of social entrepreneurship 
and social enterprise” [39]. “…we need to recognize that the processes through which 
social innovations emerge, diffuse,  and succeed (or fail) need to be seen as distinct 
rather than conflated with our definitions of social innovation, social entrepreneurship, or 
social enterprise” [40].  
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“Finally, we believe the most important implication is the importance of recognizing the 
fundamental role of cross-sector dynamics: exchanging ideas and values, shifting roles 
and relationships, and blending public, philanthropic, and private resources” [41]. 
Because the Livingin project recognizes that “difficult problems demand input by all” [42], 
there is a conscious attempt to work with a variety of organizations across public, private 
and not-for-profit sectors. “Increasingly, innovation blossoms where the sectors 
converge. At these intersections, the exchanges of ideas and values, shifts in roles and 
relationships, and the integration of private capital with public and philanthropic support 
generate new and better approaches to creating social value” [43]. In this respect and as 
outlined in this paper we are only just beginning to understand these dynamics and 
through this understanding to broker a dialogue [44] that represents a new and exciting 
way forward.   

In all the team is cognisant of the potential for both positive and negative impacts 
resulting from the creation of new relationships and business models and it is hoped that 
through the careful documentation of this process as it unfolds that lessons learnt will be 
able to assist otherʼs in navigating this new terrain. 
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A study of the age-friendliness of 
kitchens 
 
M Maguire, C Nicolle, R Marshall, R Sims, C Lawton (Loughborough Univ.) 
S Peace and J Percival (The Open University) 
 
Abstract 
The kitchen is an important space in the home serving many purposes both functional 
and social. The need was identified to chart social changes experienced by older people 
in relation to the kitchen and to understand current issues and problems of kitchen 
usage. Two interviews were conducted with 40 older participants (aged between 61 and 
91) living in a variety of British housing types in Loughborough and Bristol. The first 
interview recorded their experience of the kitchen throughout their lives, and the second 
on the contemporary kitchen and how well it meets their needs. This paper focuses on 
the second interview. It was found that problems of reaching, bending and stretching, 
dexterity and sight were all relatively common while for specific tasks, problems with 
ironing, cleaning and shopping were the most frequent. Categorisation of participants’ 
likes and dislikes about their kitchens were recorded highlighting the most important 
issues for the participants. The paper reports on coping strategies used by older people 
in their kitchens which help to promote inclusive design social inclusion throughout the 
life course. 
 
Keywords 
Kitchen ergonomics, Kitchen adaptation, Kitchen design, Oral history 
  

Introduction 
Because such a large proportion of the time spent in the home is devoted to activities in 
the kitchen, it is appropriate to provide, particularly for older people, an environment that 
is comfortable so that tasks can be performed with the minimum amount of unnecessary 
effort and strain. This paper reports on a project involving social gerontologists at the 
Open University (Faculty of Health and Social Care) and ergonomists at Loughborough 
University (Loughborough Design School), funded by the New Dynamics of Ageing 
Programme, to study people’s lives in relation to the kitchen. The research examines 
people’s experience of the kitchen across the life course for older people living in a 
variety of accommodation both 'ordinary' and 'supportive' in urban and rural locations in 
England (Loughborough and Bristol). One of the aims of the project is to produce 
guidance for older people to help manage kitchen tasks more easily and possibly make 
adaptations to the kitchen to match their evolving needs. This ties in with the general 
aims for older people outlined by [1]: to (a) help older people as much as possible in 
their habitual setting and change as little as possible (b) maintain rhythms and balances 
if a change of setting is necessary after all, and (c) continue being able to do and learn 
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on one’s own. Many guidelines do exist such as [2] which are helpful but tend to be at 
the level of designing of the new kitchen. The aim here is to recommend simpler 
changes and smaller adaptations. Safety aspects are also important [3] and the need for 
appliances that are modern and attractive [4]. 
 

Method 
The research was carried out in England, and identified a sample of 401 older people in 
their 60s, 70s, 80s and 90s. The research examined people’s experience of the kitchen 
across the life course, living a variety of accommodation both 'ordinary' and 'supportive' 
in urban and rural locations in England (Loughborough and Bristol). Two interviews were 
held with each participant: the first interview gathering an oral history of the kitchen 
living across the life course and linked to specific life events e.g. first remembered home; 
parental home when a teenager; leaving home first housing, etc. The second interview 
focused on the present kitchen, how well it met the person’s abilities and needs and any 
coping strategies they adopted. The layout of each kitchen was also mapped out and 
photographs taken of positive and negative aspects of the kitchen through photography. 
This paper reports on the analysis of this second interview. 
 
Participant and property details 
The sample consists of 40 participants, 26 women and 14 men. Thirteen participants 
were between 60 and 69 years, thirteen between 70 and 79, thirteen between 80 and 89 
and one 90 or above. The ethnicity of 38 participants was ‘White British’ and 2 were 
‘Asian or British Asian’. Property types included: 7 detached, 7 semi-detached, and 7 
terraced houses, 9 bungalows, 6 extra care/sheltered apartments, 3 flats (low rise) and 1 
town house. In terms of ability, 31 people could walk independently, 7 used a stick, 
frame or furniture to hold on to, and one was a wheelchair user. One participant had a 
problem with steps and stairs, one had problems accessing the kitchen, 15 had some 
sight difficulties and 11 some hearing difficulties. 
 
A series of measurements were taken. The average perimeter of the ‘kitchen triangle’ 
(fridge to oven to sink) was calculated to be 4.7m (maximum 6.74m for a 1950s terraced 
house and minimum of 3.17m for a terraced house built in1900). This illustrates the 
diversity of terraced houses. The average worktop height (measured for 22 participants) 
was 90.4 cm (range 89cm to 92cm). The average height of the bottom shelf of kitchen 
wall cupboard (measured for 9 kitchens) was 140.2cm, (range 137cm to 152cm). The 
highest shelf was in the kitchen of a lady who was 157.48cm (5’ 2”). As described in [5] 
survey work was conducted between 1943 and 1968 to produce a varied selection of 
heights recommended for the kitchen sink and the work top. However choosing a best 
single height does not solve the problem for individual users who may need a 
customised height for them – highlighting the need for an adjustable kitchen. 
 
 

                                                
1 This paper gives interim results. Forty eight participants have been interviewed in total. 
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Results and Discussion 
Cooking, diet and health 
The participants generally had some cooked food each day (either cooked by 
themselves, their partner, brought in or at the local community centre). Ready meals 
were convenient for many people being easy to prepare in the oven or microwave. In 
terms of timing, 5 cooked at breakfast time, 14 at lunchtime, 3 in the late afternoon and 
31 in the evening. The majority (36) considered their diet ‘good’ or ‘very good’. Three 
stated that it was ‘quite good’ and one ‘fair’. The participants seemed generally aware of 
the need to eat healthily, and this was necessitated for some by health conditions such 
as diabetes. An interesting contrast in view arose about how the effect of people visiting 
might affect what people prepare. One person stated that: “I am good at adjusting my 
diet, if a person visits, to their preference”, while another stated that “I eat what I fancy 
rather than meals to please others” 
 
Capabilities related to the kitchen 
Participants were asked about their capabilities with respect to kitchen activities. The 
following chart (Figure 1) shows the number of participants who did have specific 
capability problems. All category totals relate to a sample of 40 people. 
 

 
Figure 1: Numbers of participants experiencing physical limitations (‘Some problems’ 
indicates those saying they had no problems but described problems or coping strategies) 
 
Sight 
Fifteen people (37.5%) reported having sight problems in the kitchen. The most common 
problem was reading small instructions on packaged food or other kitchen products (5 
participants).  The second most common problem was seeing the cooker controls (3 
participants). Two stated that “Bright sun makes oven or microwave controls hard to 
read” and another that they “Put on close glasses for cooking”. (This could be a hazard if 
leaning over hot oven plates). Two participants suffered from macular degeneration, 4 
had had cataracts removed and 3 used a magnifying glass to assist them, one kept a 
pair of glasses in the kitchen drawer, and one found the under cupboard lighting useful 

191



PAPERSPAPERS

to give extra light. One usually got her son to help with cooker settings”. Many of the 
sample were wearers of glasses to correct their vision. Participants were asked what 
changes they had made to help with seeing in the kitchen. Eight participants (including 3 
couples) had made changes to the lighting including putting in strip lights, spotlights and 
under cupboard lighting. 
 
Lighting levels were measured for different areas of each kitchen including the food 
preparation area, sink area, eating area. They were also recorded with and without the 
kitchen lights on. A considerable variation in lighting was found. Taking the 
recommended ergonomic lighting levels adapted from [6], it can be seen that a relatively 
small or modest percentage of participants had sufficient light for particular kitchen 
tasks. 
 
Table 1: Average lighting levels for various kitchen areas with recommended thresholds 
 Average lighting level Minimum light 

threshold 
Number participants 
above threshold 

Food preparation area 507 lux 750 lux 6 (15%) 

Food prep. area (lit) 629 lux 750 lux 9 (23%) 

Sink 880 lux 300 lux 24 (60%) 

Sink (lit) 971 lux 300 lux 25 (63%) 

Kitchen eating area 327 lux 300 lux 9 (36%) 

Kitchen eating area (lit) 566 lux 300 lux 9 (38%) 

 
A useful body that provides advice and support on lighting in the home is the Thomas 
Pocklington Trust which has also produced a good practice guide [7]. 
 
Hearing 
Eleven people (27.5%) reported having hearing problems. Six people wore a hearing aid 
although a seventh found that hearing aids were too expensive. Specific problems 
mentioned were: hearing the door bell with the kettle on (which was quite loud), and 
sometimes missing the phone ringing. One couple found that the ceiling light (humming) 
can affect hearing and ‘distracter noises’ can affect concentration. To cope with hearing 
problems, one participant said that they generally keep an eye on things in the kitchen 
and do not leave anything unsupervised. Another found the speaker phone button useful 
and volume controls to increase loudness above kitchen noise. Three participants had to 
keep the kitchen door open to hear what was going on if they moved into the lounge. 
 
Reaching and stretching 
The ability to reach or stretch to use appliances, cupboards or down to the floor was a 
limitation for 15 people (42%). Specific comments were as follows: “I have to crouch 
rather than bend to reach down to oven so favour back by using legs”, “I do not like 
lifting heavy items from a low position so use steps to get to higher shelves” and “I have 
problems reaching down. Then I have to pull myself up using the worktop”. Also: “I can 
get giddy tilting my head, so it is difficult to change ceiling bulbs”. Very often people 
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described strategies for dealing with their problems. These included using steps when 
reaching up to a cupboard, provided they are stable and safe, or getting a son or 
daughter to reach up for them. Another was use of a hook or grabber but it was said that 
one designed with two ‘half cups’ to create a hand shape might be more effective than a 
simple pinch grabber. Some participants had had a carousel shelf installed to reduce the 
need to reach into a cupboard or put a small turntable within a cupboard to more easily 
reach several items located together such as small jars, herb and spice bottles, etc. One 
participant had new cupboards located at a lower level than standard which could also 
be done for existing cupboards. 
 
Dexterity 
Limitations on dexterity were also common within the sample (15 participants – 37.5%) 
often caused by arthritis, which cause pain with movement and reduction in strength. 
This affected many kitchen tasks such as opening jars, cans and bottles (8 participants), 
unscrewing plastic top off milk carton and pulling off plastic seal underneath (1), lifting 
pan or dish (1), turning knobs or taps (1). Common solutions for opening jars reported by 
participants were using a gadget to help (e.g. a rubber or plastic cloth, a ring pull lifter, 
electric tin opener, or running the jar under hot water. One used a plastic cup (or rubber 
cone) to grip the jar lid but this only worked if it was the right size for the jar. 
 

          
Figure 3: Rubber mat for carton opening and ring pull tin opener 
 

 
Figure 2: Numbers of participants experiencing task difficulties (‘Some problems’ 
indicates those saying they had no problems but described problems or coping strategies) 
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Tasks related to the kitchen 
In terms of problems relating to specific kitchen tasks, the category totals relate to a 
sample of 40 people, although for microwave use, the total is 36 as 4 participants did not 
own one. 
 
Shopping 
Ten participants reported having problems with shopping. A common strategy adopted 
was to receive help from others either taking them shopping or shopping on their behalf. 
Many did the shopping themselves and used a stick to help them get there. One adopted 
the strategy of buying small amounts and using a shallow trolley but found it hard to 
push this one handed while holding a stick with the other. Two others participants were a 
husband who had sight problems and his wife had to use a wheelchair. They overcame 
their problems in shopping by adopting a mutually supportive approach. One participant 
used a mobility scooter for shopping trip although no problems were reported. 
Interestingly no one said that they shopped online. 
 
Food preparation 
Three participants reported having problems with preparing food. One participant 
reported pain when peeling and chopping while another stated that her hands were not 
strong for lots of food preparation. A further individual had frozen meals delivered and 
used a microwave oven to cook/reheat them. Another person stated that while she did 
not have problems she did however suffer from backache when baking. The other three 
participants stated that although they did not have problems they did engage in different 
strategies to make the task easier, these included the following: 

• “I prepare meals from scratch unless I am tired (like after gardening etc.). 
Then I cook ready made meals” 

• “Sit for some tasks” 
• “Often sit to prepare food” 

Advice: Being able to sit while preparing food, using a perching stool, lower worktop 
(with space under for a chair) or kitchen table. Taking rest break between preparing and 
cooking is helpful. Occasional ready meals take the work out of food preparation. Other 
strategies from participants are steaming all the vegetables in one pan, buying ready 
chopped food. Another gadget used was a small timer which they placed next to them 
sitting in the living room to warn them when the cooking was done, if they had fallen 
asleep. Timers built into the oven can also play the same role.  
 
Washing dishes 
Three participants reported problems with washing dishes. A number of coping 
strategies for washing up were suggested by participants. One person stated that she 
was advised to have a small slim line dishwasher which fitted more easily into her 
kitchen and was suitable for use on a daily basis. Another used a small counter-top 
dishwasher. One person suggested that their low level machine - could be raised in 
height for loading and unloading. Two stated that they loaded dishwasher as they go, 
and hand wash if not very dirty. For manual washing up, it was suggested to take time 
doing it and to use a plastic drainer by the sink. 
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Making a hot drink 
Only two participants had difficulties making a hot drink. One found her kettle heavy and 
unsafe to lift and so had adopted a strategy of sliding it to the tap, filling it, and then 
sliding it back to turn it on. Other strategies were to use a small light weight kettle and to 
use a microwave instead of a kettle. A comment was also made from one participant 
was that her husband made sure there was adequate light and colour contrast for cups 
and surfaces. 
 
Using microwave 
Just three participants, of the 36 who owned a microwave, reported having problems 
using it such as cooking the food for too long, transporting food from the microwave 
(when hot), and the height of the device. Several participants only used the microwave 
rarely or only for defrosting, or reheating meals. One commented that “simple operation 
was important”. Another had an oven/microwave combination which they found useful 
and convenient. One strategy reported for was to take the food out of the microwave half 
way through cooking and split up to make sure it is cooked through.” 
 
Laundry 
Five participants reported having problems with washing and drying clothes. The 
comments from two participants with task difficulty were: “I have a rotary dryer which I 
leave up but closed with a cover on to keep it clean. I do find it difficult to open up and 
have looked at ones with a mechanical opening but they are heavy to lift into socket”. 
Also: “I prefer to dry clothes outside but carrying them into patio is difficult so I shuffle the 
basket with my feet.” Twenty participants described their strategies for managing the 
household washing and drying. These included using radiators or clothes horse for 
drying in a warm area such as the conservatory. Another approach was washing small 
amounts at a time, and doing it in afternoon and drying with heaters overnight. One 
participant also valued their tumble dryer to get their washing dry and warm. They also 
did not see the need to iron sheets as they would get crumpled anyway thus saving 
effort. Ironing when clothes are damp can also help dry them.  Some people in sheltered 
accommodation had a shared laundry facility while another couple used a commercial 
laundry. 
 
Ironing 
Fourteen participants reported having problems with ironing. One participant had a 
problem with a heavy ironing board while the other had nowhere to store the ironing 
board without lifting and carrying it to a location where they could do the ironing. 
Strategies adopted to make ironing easier were to only use used the ironing board for 
large items, and having clothes that did not need ironing too much and not ironing 
underwear and sheets.  Occasionally a relative helped with ironing when they visited. Of 
the 23 participants who did not experience problems with ironing (excluding 3 who did 
not iron), 8 (35%) kept the ironing board in the same location as they did the ironing 
which is normally most convenient. Interestingly none of these 23 did the ironing in the 
kitchen, indicating that they may have overcome any problems by moving the ironing 
task elsewhere where there was more space. 
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Cleaning 
Seven participants had problems cleaning their kitchen. These included: getting the 
appliance out to clean behind, bending to clean the oven and fridge, cleaning from a 
wheelchair, reaching ton clean the windows and vacuuming the kitchen carpet difficult. 
One suggestion for cleaning the freezer was to run items down and do this on cold day 
so that the remaining items outside of the freezer did not warm up too easily. 
 
Waste disposal/Recycling 
All participants did recycling. Most had a waste bin in the kitchen and many had a 
designated space or containers for items to recycle, such as a kitchen worktop or fridge 
top, in a cupboard, in plastic bags, boxes. Problems included: bending to empty the 
pedal bin being awkward and knowing which bags to put different items of waste or 
recycling. One person, who used a shared bin compound, often found this locked. 
 
Pets 
Seven participants had pets that they feed or look after in the kitchen (five cats, one 
budgie and a spaniel, Holly). No specific problems were reported. One strategy was to 
keep bulk food in the garage and to bring in small amounts as needed. 
 
Help from others 
One participant needed help with most tasks; they had a cleaner once a week and a 
carer who came twice a day. Seven participants said that they needed help with some 
tasks; one participant had help cleaning the kitchen and the windows every other 
weekend. One had a cleaner for 4 hours per week while another had a carer in the 
morning, lunchtime and evening. Others had an occasional helper e.g. a family member 
or friend, who they could call on when needed. 
 
Likes, dislikes and changes 
Participants were asked what aspects of their kitchen they most liked, disliked and what 
they have changed or would most like to change. The results are summarised in the 
table below (participant numbers reporting each item shown in brackets – no number 
indicates one participant): 
 
Table 2: Likes, dislikes relating to the current kitchen 

Likes about kitchen Dislikes 
• Natural Light (4) 
• Height of appliances (3) 
• Good storage space (2) 
• Easy to clean (2) 
• Tidier after new kitchen (2) 
• Height of hob and oven (2) 
• Compact space (2) 
• Reach everything easily  
• Not too wide for moving around   

• Lack of space, storage or poor layout e.g. need 
oven nearer to sink (11) 

• Cleaning, opening and closing windows (7) 
• Cleaning hob. 
• Lighting (4) 
• Fridge/freezer (2) 
• Access to Sink (2) i.e. cannot get legs under for 

seated use; too large to reach in properly 
• Access to cupboards 
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Likes about kitchen Dislikes 
• Carousel in unit for access  
• Abundant surfaces  
• Self defrosting fridge   
• Table good for visitors  
• Hatch to dining area   
• Back door opening onto garden  
• Double sink. High neck taps gives space below 

(e.g. To hold kettle, bowls or pans)  
• Good storage and size for one person 
• Familiarity  
• Layout 

• Smaller microwave and door on other side 
• Slamming door is a nuisance 
• Not enough plug sockets, need extension leads 
• Plug located behind door. 

 
Table 3: Changes made or would like to make to the current kitchen 
Changes made or would like to make 
• Improved or new appliances included: More plug sockets or better positioning, dishwasher, automatic 
kettle, lighter iron, water filter tap, lever taps fitted, fridge, washing machine, new flooring and windows. 

• Improvements to the kitchen environment included: A light that can be lowered over the table, lighting 
over/under cupboards, mirror over sink to see garden behind (kitchen window too high to see out), smaller 
window handle which takes up space, fan fitted in kitchen window, better lighting in larger/walk-in 
cupboards, cupboards under sink. table in the kitchen (but lack of room prevents this) 

• Improved kitchen cleaning: vinyl floor off-cuts on top of wall units so can be removed and cleaned, a ‘truly 
self cleaning oven’. 

• To help with reaching and access: shallower drawers, pull out shelves in cupboards, corner cupboards with 
revolving units for access, both doors opening for easier access, a better positioned kitchen roll holder 

• Structural changes: (1) knocking out part of a wall in the kitchen to access downstairs toilet and convert 
storeroom to a wet room with toilet, shower and laundry room and (2) having a porch built on the back 
 

Conclusion 
Thus far the project has identified a number of issues and problems relating to kitchen 
use by older people (see Figure 3). The researchers were also interested to observe the 
wide range of strategies and techniques used by people to overcome the problems they 
faced. These ranged from positioning units and worktops at a suitable height to taking a 
break between preparing food and cooking it. A variety of kitchen sizes were observed, 
as illustrated by the overall dimensions and the perimeter of the ‘kitchen triangle’. An 
important balance to reach was the need for good storage space in the kitchen (which 
many participants in flats or smaller houses did not have) and the desire to have key 
appliances (e.g. sink, oven and fridge) located close enough together for convenience 
and to save effort of movement. Innovative design is clearly required in order to balance 
these factors. As a result of this research, the project will develop: 
(a) A CD of stories from the past kitchens that would be useful oral history and could 
inform experience of the kitchen today, and 
(b) A guide including recommendations and ideas from participants relating to 'ways of 
living' in the kitchen as people experience different health needs - vision, hearing, 
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mobility, reaching and stretching, and dexterity. By adopting such coping strategies, 
particularly in later life, this will help promote independent living and social innovation. 
 

        
Figure 4: Some common ergonomic issues: accessing window over sink, reaching up to a high 
shelf (assisted by positioning lower) and bending to lower shelf (alleviated by revolving shelf).  
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Inclusive Design as a Social 
Innovation Driver in Housing 
 
In 2008 the UK government announced its Lifetime Homes Lifetime 
Neighbourhoods1 housing strategy document requiring all new housing in both 
the social and private sectors to be designed inclusively by 2013. This paper 
demonstrates how such social innovation aspirations can be achieved in practise 
through the inclusive design and construction of a 52 unit, extra care housing 
development in Halifax, UK for registered social landlord Pennine Housing2.  

 
The paper focuses on collaboration at the heart of people-centred design, 

starting with interaction between a12 strong inclusive design team, comprising 
housing and construction professionals, and detailing discussions and input from 
a group of older people representing the future residents. The paper identifies 
and discusses real issues which emerged such as; the challenges of ingrained 
attitudes within the team and difficulties around introducing changes to existing, 
traditional working practises, both of which threatened to derail the design 
process. The outcome of the housing project, which is the subject of on-going 
research, captures examples of the tools and techniques required to successfully 
deliver such social innovation.  
 

Key Words: Inclusive Design; Universal Design: Housing: Lifetime Homes  

 

Introduction 
The United Kingdom (UK) Government has long recognised there is a 
requirement to build housing in the UK which is sufficiently flexible to 
accommodate the needs of older people and people with a disability. As far back 
as the late 1970s government housing departments produced 5953 mobility and 
589 wheelchair homes per year in response to the Seebohm Committee’s 
recommendations,3 but there is also a general need for more flexible 
accommodation which can address the issues of a wide range of household 
groups in addition to people who use wheelchairs, such as families with young 
children and especially the growing population of older people, who may 
experience age-related limitations4 but do not consider themselves disabled.  
 

                                                 
1
 O’Shea, L, (Ed.) Dept. for Communities and Local Government, Dept. for Health, Dept. for Work 

and Pensions (2008) ‘Lifetime Homes, Lifetime Neighbourhoods: A National Strategy for Housing 
in an Ageing Society’ 26 February. 
2
 Pennine Housing is Calderdale's largest locally based registered social landlord www.tph.org.uk 

3
 Lund, B. ‘Housing Problems & Housing Policy: Edition 1’, Longman Publishing, New York 1996. 

p.165 
4
 Pearce, A.: Home Improvement for Independent Living. In: Conference Proceedings Include 

2003, Royal College of Art, London (2003) 
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This paper focuses on using inclusive design as a driver for innovation in more 
flexible social housing in the UK. It features a case study of an extra care 
housing (ECH) development in Halifax, UK, undertaken by Trans Pennine 
Housing Association. The design processes developed and carried out prior to, 
and during the development of this ECH development called ‘Willow Court’, have 
been recorded and are the subject of on-going research which, when 
disseminated will form the basis for ID knowledge transfer tools to enable the 
process to be repeated by other housing providers in both the social and private 
housing sectors.  
 

What is Extra Care Housing? 
Social housing in the UK is rented housing owned by a Registered Social 
Landlord, such as a local authority, or non-profit-making housing association or 
housing trust. The rents payable by tenants are usually lower than rents in the 
private sector, so tend to attract low income households such as those with older 
people and people with disabilities. Extra Care Housing (ECH) in the UK is 
housing which comprises purpose-built, apartments with communal areas for 
dining, social activities and a full-time care staff who provide levels of support to 
match the changing abilities and health of the residents according to research by 
Mayagoitia et al5 (see fig.1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The overall design of ECH is generally wheelchair accessible but, despite 
being newly built, the interior design still relies heavily upon traditional overly 
functional adaptation methods to make the interior suitable for older residents, 

                                                 
5
 Mayagoitia, R.M., Van Boxstael, E., Wojgani, H., Wright, F., Tinker, A., Hanson, J., Designing 

Inclusive Futures: ‘Is Remodelled Extra Care Housing in England an Inclusive and ‘Care-neutral’ 
solution?’, Chapter in ‘Designing Inclusive Futures’ Eds. Langdon, P., Clarkson, J., Robinson, P., 
Springer-Verlag London Ltd., London. 2008   

Fig. 1 Scope of this research shown against research by Mayagoitia et al 
2008 (red arrow represents parameters of this research) 
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especially in the areas of bathrooms and kitchens. The aesthetics of the new 
building design can be compromised by this adaptation process and the nature of 
the equipment used e.g. grab rails, toilet seat raisers etc. and adaptations require 
additional labour and expense. 
 

Why Inclusive Design? 
There is still some confusion around the definition of Inclusive Design/Universal 
Design/’Design for All’ between different communities and countries. In housing it 
is often portrayed as accessible, wheelchair-friendly design. The danger here is 
ID simply becomes a more acceptable word for ‘design for disability’, where 
provision of accessible products, services and standards remain just that – 
provision, without considering design integration. For example providing two rows 
of buttons to operate a lift, one at standing level, one at wheelchair user level, is 
not inclusive design, this is just provision. There is currently no UK standard for 
ID in housing, but if one was to be proposed it might sound like this: 
 

‘Inclusive design is a pro-active, multi-layered, lateral thinking process 
which aims to take into account peoples’ common physical limitations6, whilst 
preserving their dignity and psychological wellbeing by maintaining a balance 
between functionality and aesthetic in housing design.’ 
 

Because ID in housing is not necessarily purely wheelchair focussed but 
takes into account common physical limitations (see fig 2), it can make a 
difference at many levels and applies to all housing, whether new build or older 
and for all household groups, whether young, old, able-bodied or less-able. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. 2 the ‘Pyramid of Needs’

7
  (Benkzton M & Juhlins S.H. 1993) 

                                                 
6
 Pearce, A.: Home Improvement for Independent Living. In: Conference Proceedings Include 

2003, Royal College of Art, London (2003) 
7
 Benkzton, M.,’Designing For Our FutureSelves: The Swedish Experience’ Applied Ergonomics, 

24,1, Butterworth-Heinemann, London. P.19-27   
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The majority of older people experience age-related limitations8 but do not 
consider themselves disabled and are not wheelchair bound. However, older 
people moving into ECH tend to already struggling to maintain their 
independence at home, so require a greater level of support and safety from their 
new extra care homes than they had in their previous homes. A percentage of 
ECH apartments are designed for wheelchair use, but often landlords struggle to 
match incoming residents using wheelchairs with available wheelchair 
apartments and ambulant residents with non-wheelchair apartments. This 
mismatch means landlords are regularly paying to have the kitchens and shower 
rooms in individual apartments adapted to suit new residents.  

 

The aim of Pennine Housing’s Willow Court project was to bridge this gap 
using ID to build-in invisible layers of support and flexibility, so residents don’t 
have to rely on the provision of traditional aids and adaptations to make their 
homes usable and landlords don’t have the added expense of adapting 
apartments to suit in-coming residents. Traditional methods of adaptation tend to 
be budget-led and very basic so can be stigmatising to older people, highlighting 
their diminishing abilities.  ID aims to provide the same support whilst balancing 
function with aesthetic thus maintaining the ‘normal’ the look of the home. In 
earlier research9 it was found that the delivery of ID in housing was often 
frustrated by the ID brief being diluted through the lifespan of a construction 
project (see fig.3) through a general lack of understanding of ID principles 
amongst stakeholders in the construction process.. 
 

 

                                                 
8
 Pearce, A.: Home Improvement for Independent Living. In: Conference Proceedings Include 

2003, Royal College of Art, London (2003) 
9
 Wright, A. ‘Exploring Barriers to the Design of Inclusive Home Interiors’ 

. Proceedings of Include 2007 conference, Royal College of Art, London. 2007 
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Fig. 3 Stakeholder pathways in Construction of Social Housing (red arrows indicate apparent 
road-blocks to implementation) 

 

Inclusive Design as a Driver of Innovation in 
Housing 
This paper describes how, by working closely with Registered Social Landlord 
Pennine Housing, the vision of creating a more flexible daily living environment 
for older people in ECH was achieved using ID to drive the innovation process. 
The results of the project are now being further developed for wider application in 
social housing innovation through the design of knowledge transfer tools for 
housing professionals and stakeholders in the construction process.  
 

Multi-Disciplinary Collaboration 
Led by Pennine Housing’s ‘Head of Supported Housing’, the first task in the 
construction of Willow Court was to scope the different stakeholders who would 
traditionally be involved in the construction process. From this exercise a multi-
disciplinary Inclusive Design Team (ID Team) was selected to steer the project. 
The Team comprised representatives from the areas involved in building and the 
subsequent management and staffing of Willow Court. 
 

ID Team of stakeholders 
• Team Leader & ID Champion – Pennine Head of Supported Housing 

• Architect  

• Project Management Company  

• Contractor  

• Pennine’s Senior Care Manager  

• Pennine’s Maintenance Officer  

• Senior Local Authority Occupational Therapist 

• Local Authority Adaptation Agency 

• Interior Decorator  

• Kitchen Manufacturer  
 

The local authority occupational therapist and an adaptation agency 
representative were included on the Team because their job is to make 
adaptations to the individual apartments to suit residents’ requirements and 
Pennine wanted to ensure they would understand it was important to maintain 
the aspirational ID design integrity of Willow Court should any future adaptations 
be required.  
 

Older Peoples’ Group 
At the heart of the inclusive design process was a group of older residents from 
one of Pennine’s existing extra care schemes, who came together to represent 
the older tenants’ viewpoints throughout the process, calling themselves the 
‘Older People’s Group’. For logistical reasons pertaining to numbers, the Group 
did not attend the ID Team meetings, but they were given the same briefing at 
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the beginning of the process, and were set the same tasks in respect of product 
selection and design evaluation. The meetings with the Group were recorded on 
video to capture the attitudes and emotions expressed by its members during the 
various decision making processes and this was fed back to the ID Team.  
                        

Communication of Inclusive Design Principles 
Having established the ID Team and Older Peoples’ Group the next step was to 
ascertain what the ID Team and Older Peoples’ Group needed to know in order 
to be effective co-designers. Clearly they needed to understand the principles of 
ID, but Pennine, as Landlord needed to understand how best to transfer this 
knowledge. Pennine’s Head of Supported Housing came up with the mission 
statement ‘Home not Hospital’ which reflected their desire to move towards 
aspirational design for Willow Court, moving away from the overly functional 
stance of their earlier developments. Having a client mission statement was 
helpful because it was used to inform, test and measure every decision through 
the design and construction process.  
 

Design Tool:  Visual Design Audit  
The first step of the project was to communicate the overall ID concept to the ID 
Team in a way that was clear and using communication types that were 
appropriate to each of the multi-disciplinary stakeholders. It was decided that a 
verbal presentation supported by images was the most appropriate method to 
impart the overall ID concept.  
 

Prior to the first ID Team meeting, an audit was carried out on Pennine’s 
earlier housing schemes producing photographic evidence to highlight their past 
‘hospital’-led approach (see images 1 & 2). This was compared and contrasted 
with case studies of ID collected from earlier research10 to demonstrate clearly 
the scope and limitations of ID. One such example was an inclusively designed 
social housing showcase (see image 3 & 4) by Habinteg Housing Association11, 
a leading provider of rented social housing in England, at their Westwood Park, 
Bradford, UK in 2005. This showcase had been attended by Pennine’s Head of 
Supported Housing and was the original inspiration behind their aspirations for 
Willow Court. The use of simple photographs worked well for both the 
professionals in the ID Team and with the Older Peoples’ Group, enabling them 
to grasp the principles of ID.  
 

                                                 
10

 Wright, A. ‘Inclusive Design Showcase’ for Habinteg Housing Association’s Westwood 
Park Development, Bradford, UK. www.habinteg.org.uk 
 
11

 Habinteg Housing Association is a UK provider of accessible rented homes. Habinteg helped 
develop the Lifetime Homes Concept. www.habinteg.org.uk 
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        Image 1 & 2 Visual Design Audit: Pennine’s assisted bathroom  resembled  ‘hospital’-led  
         design 

                                                                      
 

             
Images 3 & 4 a bathroom & kitchen from the Habinteg ID Showcase at Westwood Park, Bradford 
2005 

Design Tool: User Story-telling  
The retrospective look at images of Pennine’s past designs acted as a useful 
prompt for ID Team members, several of whom were members of Pennine’s 
Staff, who recalled design short-comings at Pennine’s earlier schemes which 
would need to be addressed in the design and construction of Willow Court. 
These issues included: 
 

• Design mistakes such as installing lifts which were too small to 
accommodate a medical stretcher. 

• No alternative exit from the building to preserve residents’ dignity when 
being transported by medical stretcher to an ambulance for hospital 
treatment or following a death.  

• The design of kitchens in the individual apartments of earlier schemes 
were insufficiently flexible to take into account both ambulant residents 
and those using wheelchairs without the expense of further adaptation.  
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The Visual Design Audit not only communicated ID but was a useful tool to 
emerge the valuable experiences of staff and residents for the benefit of Willow 
Court and future developments. 
 

Design Tool: Guided Self-Observation  
The Visual Design Audit also noted that the wording on signage at Pennine’s 
previous schemes, such as ‘assisted bathroom’ and ‘disabled toilet’, added to the 
institutional feel of the building, rather than reflecting the new values of Pennine’s 
mission statement ‘home not hospital’. These observations were fed back to the 
ID Team and it was agreed that signage for Willow Court would be re-examined 
and given new less clinical names, for example the ‘Assisted Bathroom’ was 
renamed just the ‘Bathroom’. A small gesture but one which it was felt, reinstated 
the dignity and independence of the majority of residents who chose to bathe 
independently for relaxation purposes. Through a process of self-examination 
guided by Pennine’s Head of Supported Housing, the natural ID Champion for 
the project; the ID Team also began to identify other ways in which their own 
thinking, attitudes and processes could help create, not just an inclusively 
designed building, but also a more inclusive service to the residents. The use of 
overly clinical language by staff when talking to residents was highlighted as 
another potential area for improvement which would help remove a potential ‘us 
and them’ culture and promote a more homely feel. 
 

Traditional Thinking & Working Practises 
In social housing it is traditional practise for the selection of smaller interior 
products such as taps, toilets, showers, flooring etc. to agree on site by the 
contractor and their purchase delegated to a sub-contractor. This is one area 
where, according to earlier research.12 ID products in the brief can be 
inadvertently substituted by the sub-contractor, for the more traditional and overly 
functional looking products. This happens because typically, if a supplier does 
not have in stock the exact model of the inclusively designed product requested, 
so they may substitute it with another model not recognising the more subtle 
benefits of the original. At the start of the project there was found to be an 
underlying acceptance by some ID Team members that the design of products 
and homes for older or disabled people should in some way reflect an 
institutional look so it didn’t matter whether products being selected were overly 
functional. This is an out-of-date attitude more in keeping with the English ‘Poor 
Law’ of the 1800s, although it could also be argued that design which is stripped 
to its bare functional essentials is an acceptable design aesthetic in its own right. 
However, Pennine’s Head of Supported Housing, as ID Champion for the project, 
made it clear that an ‘Us and Them’ approach to the product selection process 
would not be acceptable, challenging the ID Team to only specify products they 
would be “happy to have in their own homes”.  
 

                                                 
12

 Wright, A. ‘Can knowledge transfer strategies be developed to improve the uptake of inclusive 
design in housing?’ in: Conference Proceedings Include 2009, Royal College of Art, London 2009 

206



PAPERSPAPERS

Design Tool: ID Product Audit 
One of the first changes implemented by the ID Team was to take control of this 
selection of interior products for Willow Court, so the ID Team could audit each 
product for its ID features before approving it. This proved to be a highly 
successful way of rejecting many of the overly functional products which are 
typically fitted in social housing. There was some initial resistance to this change 
in working practises by the contractor, but once the ID brief was understood the 
contractor very quickly started to understand the principles of ID and began to 
select more inclusive products for presentation to the Team. 
 

Health & Safety or Risk Aversion? - At the early meetings, ID Team 
members from the construction team began to outline a number of concerns 
surrounding the implementation of ID according to their own agendas. These 
were summarised as: 

• Anxiety around ID potentially adding cost to the construction budget 
which had already been agreed. 

• A perception that additional time would be required to implement the ID 
element which could potentially impact of the contractor’s liability within 
the construction contract 

• Health and safety concerns regarding changes to products traditionally 
specified for the fit-out not being legislation compliant 

Some levels of anxiety and concern could be considered valid at the 
outset of a project involving a relatively new concept such as ID, particularly 
around issues such as budget and timing and these fears were acknowledged 
and addressed. However, it was found that other underlying, more subtle factors 
were at work under the guise of ‘health & safety’ issues. Rather than highlighting 
potentially hazardous products or practises, it was found that health and safety of 
residents was being used to disguise other fears of several ID Team members. 

 
Upon further investigation members of the contracting and maintenance 

team revealed an underlying agenda of perceived fear around potential litigation 
when specifying products which were not supported by some sort of legislation. 
There was anxiety that by moving away from familiar products/designs the 
contractor could be exposed to litigation if a product or design failed in some 
way. Prior to their understanding of ID, the products and designs chosen by the 
contractor would have been checked against UK Building Regulations, as a way 
of off-setting the risk of potential litigation. But these regulations are drafted for 
commercial buildings, so are not appropriate for residential homes. This ‘design 
to regulation’ solution is understandable, but when it remains unchallenged, the 
look and feel of homes for older people can become distorted and clinical. This 
could be a key factor in determining why social housing often looks overly 
functional.  

 
Design Tool: Role-Play ‘Prosecution & Defence’ 
Role- Play was used to overcome the perceived fears of potential litigation by 
contractors facing changes to their traditional working practices during the ID 
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process. By adopting the roles of the prosecution and defense in a mock court 
room setting the Willow Court ID Team put each area of concern into the 
‘witness’ box as if the contractor had been taken to court on a charge. Most of 
the contractor’s fears proved unfounded, but if the area of concern proved 
justifiable by the ‘Prosecution’ then the product or practice was re-considered. In 
this way the ID Team demonstrated willingness to all share the risk of pushing 
the boundaries of traditional working practices and product choices to achieve a 
satisfactory ID outcome. From observation of the role-play it was apparent that a 
fear of litigation is at the root of many of the fixed practices within social housing 
design. There is little or no ‘design-push’ by the client beyond the design of the 
‘envelope’ of the building. The client is invariably a corporation rather than an 
individual so there is little or no personal input, to ensure the interior design of 
social housing is balanced between function and aesthetic. And as there is no 
specific end-user of social housing until the property is let, there is ‘no design-
pull’ to prompt contractors to change their traditional practices. 
 

Conclusion 
From the Willow Court project it is clear that having an ‘ID Champion’ such as 
Pennine’s Head of Supported Housing, to impart the principles of ID at the start 
of a project is the ideal scenario. However, ID communication in appropriate 
ways to the various stakeholders in the construction process is also key to 
implementing an ID solution, especially for wider application in housing. On-going 
research is now developing the ‘design tools’ used during the Willow Court 
project into an ‘inclusive design guide for housing professionals’, as a way of 
expanding social innovation in housing through the application of inclusive design 
principles.  
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Abstract 
Family recipes are both functional and nostalgic. They evoke important shared 
memories and transmit time-tested traditional methods of cooking and eating. However, 
we can lose the essence of Aunt Dottie and the smell of her apron, if we try to fit her 
favourite recipe into the kind of formal recipe structure used in cookbooks and computer-
based recipe software. This paper describes a research project to design a system to 
capture the richness of family recipes and their associated stories, and share them 
digitally across generations, using new technologies that will appeal to younger people 
but be highly accessible to older people. Initial studies with older adults show they enjoy 
cooking, collecting recipes and sharing them but the way they collect and share them 
does not correspond with the recipe structures offered by existing digital systems. Future 
studies will explore the perspectives of the younger generation. Non keyboard 
technologies, including digital pen and paper and graphics tablets using both audio and 
video have been identified as potential technologies to maximise both the richness of 
content that can be captured and the accessibility of use.  
 
Keywords 
Older adults, inclusive design, family nostalgia, intergenerational, accessible technology 
  

Introduction 
Older adults, in particular older women, are the “guardians of family objects and rituals” 
of food and cooking [28 ,p342] that construct and reproduce the family [13]. Scholars of 
“food, food-related beliefs, and behaviors surrounding food” have shown that “that food 
is a primary tool of enculturating individuals into the social rules and ethos of a particular 
culture” [12 ,p235]. The generational continuity of family recipes that are handed down 
from mother to daughter represent this process in micro, but as more mothers go out to 
work and have less time to cook with their children, and school cooking lessons are 
squeezed out of the timetable [25], the family food history and culinary knowledge may 
be lost from future generations. The sense of comfort and nostalgia associated with 
family recipes is also strong in young people, although it is at risk of hijack from branded 
products [11]. 
 
Many researchers have sought to design systems to support young people learn to shop 
and cook meals e.g. [2,21], but few have explored the potential to capture recipes and 
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knowledge from within the family [10]. A central design approach for systems that 
support cooks has been to reduce recipes to simple steps [24,14,16] but few have 
explored how published recipes cause problems for cooks and whether these problems 
are reproduced when people write down and share recipes among family and friends.  
 
The motivation for this project is threefold: (1) to understand how people, young and old, 
talk about and share recipes, in particular those with family significance, (2) to identify 
the gaps in knowledge that prevented earlier systems that support cooks from being 
more successful, and (3) to transform the knowledge gained in (1) and (2) into design 
knowledge to capture and share recipes digitally with across generations.  
 

Background 
Cooking a meal provides nourishment on physical and emotional levels. Older adults, 
even when faced with functional difficulties, make great effort to cook meals every day 
[9]. Cooking for someone else may be a responsibility but also provides a means of 
expressing love. This is so important that older women who have lost their spouse may 
lose the will to cook [23]. Frequent remaking of dishes associated with family gatherings 
forms a family food narrative that grandparents seek to pass onto their daughters and 
granddaughters [28]. The findings by Wright-St Clair and her colleagues support the 
patterns of meal described by Mary Douglas [6] that reflect the way we socially structure 
days, weeks, and annual events like birthdays and Christmas. Cooking is a process that 
transforms raw foods from natural to cultural artefacts [18]. The meals we eat, the 
people we eat with and how we eat them represent one of the ways we transmit culture 
through the generations [22] through the women who prepare them [15]. 
 
To investigate the state of cooking in the UK, Caraher et al. [5] analysed responses 
given to the Health and Lifestyles Survey in England. The survey asks many questions 
about lifestyle and health, including cooking habits and from whom respondents learned 
to cook. They found that most people learned to cook from their mothers (women 76%, 
men 58%). 49% of women also learned from cooking classes at school. Slightly more 
men learned to cook from their wives or partners (17%) than from school lessons (15%).  
This latter result probably reflects the gendering of domestic science classes that 
continually dogged the educational status of these classes [1]. However Caraher et al’s 
results were taken from the last survey taken before the introduction of the National 
Curriculum to English schools (curriculum.qcda.gov.uk) which mandates the subjects 
taught at each stage of schooling and the levels each student must achieve. Domestic 
science is not included in the mandatory list of subjects and many schools do not have 
spare resources or time in the timetable to provide it. This has raised concerns that 
children may grow up without any opportunity to learn how to cook [25] because women 
who work full time have less time at home to cook with their children [17]. Evidence of 
this loss has been seen in an increase of consumer complaints about food products 
which have been attributed to lack of cooking confidence and knowledge among young 
people [4].  
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A number of computer based solutions have been proposed to support people in 
shopping  [21,3] and cooking  [8,24,16]. The Happy Cooking system [8] was set up in a 
kitchen laid out along a wall. Multiple screens on the wall displayed recipe instructions in 
front of the work surface, the cooker and the sink so the cook could read the recipe and 
watch cooking videos wherever they were in the kitchen. The researchers set up two of 
these kitchens with web cameras and connected them over the internet so a master 
cook could cook in one and her actions be played live to a novice cook in the other 
kitchen for him to cook along [24].  The Personal Chef system [16] was set up in a 
similar kitchen, with one screen embedded in the work surface and another behind the 
stove top. The researchers recorded a professional chef preparing several dishes and 
edited the video to provide optional support to cooks following the recipe. Both Happy 
Cooking and Personal Chef systems presented recipes in simple step by step formats 
and incorporated videos of master cooks providing instruction and guidance, but neither 
performed user research with novice cooks to discover what problems they had when 
they tried to follow recipes and what kind of information would help them overcome 
these problems. In addition, the design of both systems made assumptions of available 
wall and work surface space that may not generalise within or across cultures.  
 
The first Happy Cooking implementation [8] aimed to capture recipes by webcam, as 
they were being cooked, to share them on the internet. In a survey in Scotland, McKie 
[15] found the majority of people shared recipes with friends and family and enjoyed 
reading them for pleasure. The Su Chef system [19] tapped into these behaviours. The 
researchers collected and shared recipes between members of a loose social group, 
providing each member with a recipe board displaying several to choose from each day. 
The participants enjoyed browsing the recipes and particularly liked those that included 
stories about what the dish meant to the contributor and when they cooked it. Adding 
background to a recipe is often used by professional recipe writers to give a “collection 
of recipes a personality” [7] but to be truly personal it has to be shared between people 
who know each other.   
 
The Living Cookbook system [26,27] used a touch screen tablet and cameras around 
the kitchen to record recipes to share with friends. Their friend could later replay the 
video, projected onto the kitchen wall, and follow along. Terrenghi found the recording 
caused some cooks to experience performance anxiety but those who replayed and 
followed a recipe enjoyed the experience. Recording a recipe without video may reduce 
this anxiety without reducing the experience of the person who receives it. Largomarsino 
[10] asked participants to record a significant recipe in video or voice only, in pairs or 
alone, for sharing with a friend or family member. She found that voice recordings were 
received most positively, forming a sense of the person in the room.  
 
These few studies show the potential to enhance experience of recipes and cooking 
through personal and family stories. As yet, none have explored sharing recipes from 
older members of the family, those members who carry the longest history of family 
stories and have strong desire to pass on their cooking traditions to younger generations 
[28]. In the rest of this paper we describe our initial studies of the cooking and recipe 
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habits of older adults and propose a technology for a prototype to capture family recipes 
and share them digitally. 
 

Cooking habits and recipe use among older 
adults 
Initial research with potential older users of our proposed system was in two forms: focus 
groups to explore the attitudes of older adults to cooking, and a 7 day food and shopping 
diary study with older adults to delve deeper into cooking and meal planning behaviours. 
 
Method 
Participants 
15 older adults took part in the focus groups. They were made up of 4 men, 11 women. 
8 were living alone and 7 with a spouse. 6 participants were between 60 and 69, 7 
between 70 and 79, 2 were over 80 years old. They were recruited from the local 
University of Third Age (U3A) group & York Older People’s Assembly (YOPA). 12 older 
adults took part in the food and shopping diary, 6 of these had previously taken part in a 
focus group, others were recruited from U3A, YOPA and Vegetarian Society of UK. Of 
the 12 participants, 2 were men, 10 women. 7 were living alone, 5 with a spouse.  The 
mean age was 69 with an age range of 62-88 years.  
 
Focus group protocol 
The focus groups were planned to be comfortable social events with tea and home-
made cake with no more than 6 participants at each one. To stimulate the participants 
thinking about their cooking, we asked them to bring along a couple of kitchen utensils, 
one that they could not live without and another they rarely used or found difficult to use. 
During the session we asked them to talk about what they cooked with these utensils 
and how they helped or hindered their cooking.  
  
Food and shopping diary protocol 
Participants were asked to keep a diary of their food and shopping for 7 consecutive 
days. Each day they wrote down everything they ate, how they made their main meal 
and, if they went food shopping that day, where they shopped and what they bought. 
Participants were given a single use camera to photograph their main meal preparation 
on three of the days. Following the diary, a semi-structured interview took place either in 
the participant’s home or on the phone with questions based on the diary and interview 
questions to get a richer understanding of their cooking and shopping habits.  
 
Analysis 
Data from the two studies comprised (1) contents of food diaries (described above), (2) 
photographs of meals and cooking accessories, (3) transcripts from the focus groups 
and (4) transcript and notes from post food diary interviews. Factual data from these was 
summarised. Transcripts were further analysed for emergent themes around recipes and 
cooking.  
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Results 
Kitchen utensils at focus groups 
33 different kitchen utensils were brought along to the focus groups including three 
which were brought along by more than a third of all participants: stick (immersion) 
blenders, vegetable peelers and jar openers. Many of the participants said they like to 
make fresh soup from assorted vegetables and they used their stick blender to blend the 
soup smooth. Only one participant complained about this utensil and this was because 
she lived alone and made only small quantities of soup so the blender would splash the 
soup out of the saucepan. Vegetable peelers proved more controversial; two distinct 
styles were brought along and participants either loved or loathed them. If they loved 
one style for peeling potatoes but owned the other style they loathed it. All participants 
used their vegetable peeler regularly reflecting the dominant tradition of eating potatoes 
with a main meal. Discussion of peelers highlighted challenges faced by older people 
who develop arthritis which can reduce hand dexterity and make the process of peeling 
potatoes difficult and painful. These difficulties were also highlighted with the jar openers 
brought along by participants. Nobody liked their jar opener or found them easy to use 
but for some they were an essential tool because they lived on their own and had no one 
else to help. All sorts of packages proved at times problematic to the participants; milk 
bottle seals, wine bottle foils, canned tomatoes and jars of jam. Tricky packaging had not 
yet forced any of the participants to give up eating their favourite foods but some 
anticipated a time when they might have to choose between the risk of using a sharp 
knife to get into a packet of digestives or not eating them at all. 
 
Main meal preparation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 shows how each participant in the food and shopping diary prepared their main 
meal of the day. Meals consisting only of leftovers from a previous meal were not 
counted. It shows that nearly 20% of meals were created from recipes. About half of 

53%	  

20%	  

17%	  

10%	  

Cooked	  with	  no	  recipe	  

Cooked	  from	  recipe	  

Convenience	  meal	  

Eaten	  out	  

Figure 1 : Main meal preparation 
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these recipes were clipped from magazine articles or handwritten recipe cards sourced 
from friends or cookery books, the others were from the cook’s memory. 
 
Table 1: Meals cooked with and without recipes 
Meals cooked with no recipes Meals cooked from recipes 
Lambs liver with bacon and onions Salmon with crème fraiche, garlic, ginger sauce 
Mushroom risotto Marinated lamb steaks 
Waldorf salad Tortilla with salad 
Poached chicken breasts Vegetable crumble 
Yorkshire puddings Carrot and lentil soup 
 
Table 1 shows a selection of meals cooked by food diary participants, identified as either 
cooked with or without the aid of a recipe. During the post diary interviews, it became 
clear that participants often identified a meal as having been cooked without a recipe 
because whereas they had prepared the dish(es) from recipes in the past they had 
become so familiar with the preparation the recipe had become second nature. We had 
expected under these circumstances that participants would tick ‘cooked from recipe in 
memory’ but the preparation had become so familiar to them they no longer thought of it 
as a recipe.  
 
Recipe collections 
During the focus groups, several participants said they had a collection of cookery books 
and used them for inspiration in their cooking, but in general they did not cook from 
recipes. They noted that recipes often called for ingredients they were unfamiliar with or 
they did not have in the kitchen; as they would not use such an ingredient for other 
recipes, it would prove uneconomical to make a special purchase just for one dish. 
Figure 1 above shows that recipes were used for nearly one fifth of all the main meals 
prepared by the food diary participants. 
 

Figure 2: Clear plastic recipe holder 
containing magazine clippings 

 
Figure 3: Recipe basket containing hand 
written recipes and magazine clipping

Figures 2 & 3 show recipe collections of magazine clippings and hand written recipes 
submitted by food diary participants. The clear plastic holder in Figure 2 was stored in 
the kitchen and placed on top of the toaster when in use. At the time of the interview the 
holder contained recipes used over the previous few weeks. The recipe basket shown in 

215



PAPERSPAPERS

Figure 2 was used to collect together another participant’s clipped and hand written 
recipes. When she cooked from one of these recipes she also propped it up on the 
toaster. At the time of the interview, 5 recipes were stacked up behind the toaster having 
been used to cook from, but not yet returned to the recipe collection basket. Another 
participant showed a recipe collection made in a loose leaf A4 binder. The binder 
contained several divider cards representing common recipe categories (meat, poultry, 
fish, desserts, soup) but the majority of recipes were held, uncategorised, in the front of 
the binder.  
 
Handwritten recipes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figures 4 & 5 show hand written recipes from participants’ recipe collections. Both show 
a structure presenting ingredients within the instructions for the recipe. In addition, the 
sunflower hotpot recipe shows annotations intended to help someone new to the recipe. 
The structure of these recipes is different from the common format found in cookery 
books which presents a list of ingredients followed by a paragraph or list of textual 
instructions. In these hand written recipes, the structure is transformed and directly 
relates sub-lists of ingredients with relevant instructions. 
 
Family recipes 
Several participants talked about recipes they had developed and had become family 
favourites. From a 30 years old Marks and Spencer cookbook, one participant described 
how she has made many variations of a recipe for lemon cheesecake because she 
knows that everyone always enjoys it and they rarely get homemade dessert at home. 
Another has adapted a Delia Smith recipe for baked chicken. With the addition of lime, 
she and her sister-in-law have made it a family recipe. The source of some family 

Figure 4: Sunflower hotpot recipe hand 
written recipe Figure 5: Liz's Biscuits hand written recipe 

216



PAPERSPAPERS

recipes were lost in time and recorded in notebook style recipe books. To share them 
with grown children the recipes have been re-written or typed out and sent.  
 

Discussion 
Initial studies for this project have explored the cooking habits and attitudes of older 
adults. A series of focus groups, followed by detailed 7 day food and shopping diaries 
and interviews have explored the attitudes and behaviours of older adults to cooking in 
their daily lives and found that older people enjoy and value home cooking. Most of their 
meals are prepared without explicit reference to a recipe using knowledge learned from 
experience. Some dipped into recipes in their personal recipe collections once or twice a 
week, others only referred to recipes when they entertained guests.  
 
Although some participants occasionally searched the internet for recipes, none stored 
recipes on their computer which would make them easy to share digitally. Most 
participants had their computer in the living room so it was not accessible to the kitchen, 
and there was no room in the kitchen for a laptop. The practice of balancing a recipe on 
top of the toaster would not prove safe for a laptop. Another reason may exist in the 
structure and organisation of commercial recipe software, for example MasterCook, 
BigOven, Living Cooking (for Windows) and MacGourmet, Connoisseur, YummySoup 
(for Mac). They all require recipes to be entered in a standard format with a list of 
ingredients followed by a list or paragraph of instructions. Figures 4 & 5 show this does 
not represent the way many recipes are written down for sharing. In addition the 
organisation of recipes within these software applications requires individual recipes to 
be tagged or placed in a virtual cookbook. This degree of organisation was not seen in 
the personal recipe collections.  
 
The systems designed by Hamada [8,24] and Mennicken [16] focused on delivery of 
recipe information in the kitchen, the system by Terrenghi [27] also sought to record 
cooks preparing the recipe in the kitchen. All required substantial space in the kitchen, 
on the work surface or wall areas, that was not seen to be available for any of the 
participants in these studies.  
 
Further research with younger people is required to explore how they prefer to read and 
use recipes from friends and family and published sources, but a potential candidate 
technology to capture recipes from older adults is the digital pen. One form of digital pen 
contains a camera that tracks the movement of the pen across specially printed paper. 
The pen position can be uploaded to a computer and the pen marks reproduced in 
digital form. This digital pen and paper technology was used by Plaisant [20] to integrate 
paper diaries used by grandparents with a digital diary on Microsoft Outlook that was 
used by the younger generations. Yeh [29] implemented a biology field notebook with 
digital pens and paper that enabled users to integrate digital pictures with notes taken in 
the field. A commercially available digital pen (LiveScribe) integrates audio recordings 
with digital notes, keeping recordings in synch with the time stamps information of the 
digital notes. If digital pen and paper were used to capture recipes, older adults would be 
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able to write down recipes in the format they were most comfortable with and retain the 
paper copy while the digital copy was shared. Supplementary audio, video or photo 
information could be recorded to capture the family stories associated with recipes to 
provide a rich experience for those receiving the recipe.  
 

Conclusion and future work 
Home cooking is important to older adults and they value the cooking knowledge they 
have gained over the years. Those who have raised families have personal recipes they 
prepare for family occasions that have become markers of that family identity and 
provide comfort, nostalgia and comfort to all who share eating them. These recipes are 
stored in the heads of older adults or on paper and are not easy to share across 
generations. Future research will explore how younger people prefer to access and use 
recipes in digital formats. This will be used to inform design of a prototype using digital 
pen and paper to capture family recipes to share digitally across generations.  
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Abstract 
The use of suits that restrict or inhibit joint motion have been used to aid the design of 
various kinds of products from cars to wheelchairs and kitchen equipment. Their principal 
aim has been to allow designers and engineers to understand what it is like to use these 
products as an older person might use them, effectively prematurely ageing the user.  

Such suits have been highly successful but suffer several limitations in their use. In using 
mechanical stiffeners on the joints such as the stiffening effect of the suits depends on the 
strength of the user; weaker users will find their range of motion reduced more than stronger 
users. This also raises the question of the sensitivity of such suits; in reality motion 
restriction may be linked to pain and discomfort hence motion restriction is likely to be more 
psychological and musko-skeletal than current suits provide. 

Work has been ongoing at SHU to develop a suit that restricts motion by providing sensory 
feedback to the user. Specialist software was developed which set motion limits to 
goniometers which in turn would make motors vibrate if those limits were reached. This work 
outlines the development of this suit and initial applications for which it has been used. 

 

Keywords: 3rd age suit, motion capture, goniomoter 
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Introduction 

Society is ageing and that ageing brings with it a host of issues not least a society in which 
the majority may have some form of disability such as arthritis, sensory loss and mobility 
issues.  Within the design community there has been the development of design techniques 
and methodologies towards an understanding of the wants and needs of older people with 
regards the development of products and services that better meet the requirements of this 
ageing society.  
 The development of inclusive design techniques whereby designing  these products 
and services that are not only equitable in use but meet the needs of society as a whole has 
been ongoing for a numbers of years [1, 2]. One of those techniques has been the 
development of what has been termed third age suits. In theory these suits replicate the 
issue of ageing (loss of strength, dexterity, locomotion, hearing and vision) and can be worn 
by designers and engineers to understand these issue first hand during the development 
phase of the design process.  
 Three examples of the third age suits are shown in Figure 1 below.  Generally these 
suits use straps and padding on the arms, legs and hands to limit joint movement and ear 
defenders and yellowed goggles to simulate hearing and vision impairment.  

   

Figure 1: three types of third age suits 

The suits were first developed for use in the automotive industry but since then have been 
used widely in the design of assistive technology, working environments and fast moving 
consumer goods [3-5]. 
 Work within the Lab4living (a collaboration between the Art and Design Research 
Centre and the Faculty of Health and Wellbeing) at Sheffield Hallam University has been 
ongoing looking at the design issues around the development of assistive technology, 
bathrooms, packaging, household cleaning equipment and recycling activities to name just a 
few. The Lab4living utilises a number of design techniques from surveys, focus groups, co-
creation techniques, peer researchers, to motion capture, thin-film force sensors and 
numerical and analytical analyses.  These techniques allow for understanding both the 
physical and psychological elements of artefact use. 
 Through undertaking these studies it was recognised that there was a need for some 
kind of third age suit to aid in the understanding the physical limitations (or otherwise) of the 
products and services that the lab was developing. To that end the authors undertook a 
study to establish the state of the art with suits of this kind and options as to whether to 
purchase, hire or design a suit themselves. 
 After studying costs, flexibility and limitations of other suits the Lab4living team 
decided to build a suit for themselves. A key element of this decision was to study if the suit 
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could give feedback to the user to control the motion rather than rely on mechanical means 
as with current systems. The disadvantage of mechanical systems is that they can be heavy 
and give a different 'feel' for each user. For example a young healthy male will be able to 
exert a different range of motions than a middle aged female.  A suit that enables user 
feedback should in theory be able to limit the users' range of motions exactly from one user 
to another. 

Hence in testing this theory and developing a prototype suit several key areas had to be 
studied. These were: 

• choice of feedback systems and sensor location 

• attachment system and suit design 

• calibration and testing 

Methodology 

Feedback System and Sensor Location 

In order to develop a suit that would essentially give sensory feedback to the user three 
feedback options were proposed; audible, electrical and vibratory.  Audible feedback was 
quickly discarded since this would require the users to remember which sounds related to 
which muscle movement. Electrical stimuli to the muscles were also tested. This had the 
major advantage of actually being able to override the body's own electrical impulses to the 
muscles and hence enable the muscles to 'lock' when angle limits were reached. However in 
testing this system the authors found that in certain instances the electrical impulses were 
uncomfortable. Hence a vibratory system was settled upon. The system was designed to 
drive small electric motors that would pass vibratory signals to the muscles when excited.  
 Twenty subjects (12 female, 8 male) had the motors held against differing muscle 
groups. The motors were set at a low voltage and moved over the muscle surface to test 
sensitivity to location. The test was repeated for all subjects both directly to the skin and 
through clothing. It was found that even on the lowest settings the batteries were able to 
provide sufficient power to be felt by the users through clothing such as jeans. Further users 
were seen to be insensitive to the exact positioning of the motor on the muscle to be able to 
sense the vibration on that muscle. One of the motors is shown in Figure 2 below. 

 

 

 

 

 

Figure 2: Motor testing for location and sensitivity. 
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Attachment Systems and Suit Design 

The theory behind this suit as explained is to control the movements of the user using 
vibrational feedback.  It was important that the suit allowed flexibility for the user and was 
light and allowed for free movement. Hence a wireless system was proposed whereby the 
system was driven by software remotely from a pc and wireless controller.   
 Each motor and goniometer system needs to be powered and it was decided to have 
a central 'power-pack' that powered each motor and goniometer. The advantage was seen 
that motor attachment would be simpler and lighter on each muscle group and the 
'powerpack' could be located at the waist again reducing the effect on the user.  
 This was in effect a trial of the technology and to that end the authors only had 
limited resources. Hence we selected to build a suit that concentrated on nine muscle 
systems.  These were two on the shoulder (to measure both vertical and horizontal motions), 
one on the elbow, one on the back on the spine and one on the side.  Two further sensors 
were to be placed on the knee and ankle. The positioning is shown schematically in Figure 
3.  

  

Figure 3: schematic diagram for sensor location 

Specialist software was designed to drive the sensors remotely from a PC and to set the 
levels at which the motors would vibrate.  This is shown in Figure 4.  

Figure 4: Sensing software, wireless receiver and goniometer motor systems. 

Various methods were determined as to how the wires and motors should be attached to the 
body. Pockets, clothing and straps were considered and the system chosen for the initial 
testing was a combination of tight clothing along with pouches this is shown in Figure 5. For 
testing purposes the suit concentrated on the shoulder and elbow.  
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Figure 6: Initial testing suit. 

Calibration and Testing 

The authors used an 8 camera MAC-Hawk motion capture system to calibrate the 
goniometers. The motion capture system works by triangulating the positions of reflective 
markers using infra-red cameras once such camera is shown in Figure 6.  By placing 
markers on the ends of the goniometers we could track the movements of the system 
assess the linearity of the goniometers and calibrate our software interface.  

 

Figure 5: Hawk motion capture camera 

In calibrating the gonimoters the initial test involved laying a goniometer down on a flat 
surface, then passing the goniometer all the way through 180 degrees so that both ends of 
the goniometer met. Recording what the third age software had measured and then a 
comparison with the motion capture could be made. The angle calculated using motion 
capture was 180 degrees. This meant that each section on software represented 10 
degrees. The test and the software screen can be seen on is shown in Figure 7. 
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Figure 7:  Gonimoter test and software screen 

Fifteen subjects (8 male and 7 female) participated in this experiment after being informed 
about the aim and clinical implication of the experiment. The mean age of the participants 
was 34 (range 25 –60 years). All were in good health and free of any lesion or impairment in 
the upper limbs. At the beginning of the experiment, each subject was provided with an 
informed consent form and a brief description of the goals and procedures of the experiment.   
 Several tests were undertaken on the suit to establish the ease of use and 
effectiveness of the control system. The tasks were based around cleaning activities such as 
mopping, hoovering and vacuum cleaning. 

Results 

Participants undertaking the tests are shown on Figure 8 below.  In these tests only three 
gonimoters were used, to test the system (although the system and suit were designed to 
accommodate more). The goniometers used were the for the elbow, shoulder lateral  and 
shoulder anterior (frontal).  

   

Figure 8: Participants mopping and vacuum cleaning wearing the initial suit. 

Ths suit was used in conjunction with a motion capture system.  The motion capture 
calibration set-up and schematic of the virtual system is shown in Figure 9. Figure 10 shows 
the marker set-up on the person and vacuum in detail. 
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Figure 9:  Motion capture calibration and virtual system set-up 

 

 

Figure 10: Virtual marker system 

Several tests were undertaken, participants were allowed to mop and vacuum without 
vibration to study the typical angles that their limbs underwent during the mopping a 

vacuuming process. Angles were calculated as shown in the Figure below: 
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Figure 11: Angle calculation 

Once typical angles were established the angles were set at which the motors would start to 
vibrate. The aim was to see if by controlling a typical angle from one user we could then 
'map' or control that behaviour onto other users. From the initial tests an elbow angle in the 

vertical plane (shown as 151° in Figure 10) was limited to 90°, i.e. the user would be unable 

to pull their arm backwards with an elbow angel less than 90°.  

Tests were undertaken on the fifteen subjects and it was found that the system was able to 

limit the users elbow angle to within 1°. Tables of average results are shown in Tables 1 and 
2 below. Further questions were asked each user and are discussed in the section below. 

Table 1: Average Distance data and Angles for Vacuum Cleaning 

With Vibration  

Distance (mm) Angle (0) 

AB AC BC A B C 

203.7 130.6 242 90 57 33 

248.1 87.1 262.9 89 71 20 

 

Table 2: Average Distance data and Angles for Mopping 

With Vibration  

Distance (mm) Angle (0) 

AB AC BC A B C 

119.9 206.6 238.9 90 59 31 

207.46 256.6 330 90 51 39 
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Discussion 

A questionnaire was presented to all of the participants undertaking the test. The questions 
as part of the test were as follows: 

1. Do you feel comfortable wearing the suit? 
2. Do you feel the suit is too tight? 
3. Does the suit restrict your movement in any way? 
4. Do you feel the suit works in the way that I explained? 
5. Are there any parts you feel did not work? 
6. Are there any parts you would change? 
7. Do you feel the suit reacts in enough time? 
8. Do you feel the suit gives you sufficient warning? 

9. Do you feel the suit makes you want to stop? 

 The largest issue with the suit was that 20% of participants did not feel comfortable in 
the suit and that 30% felt that the suit was too tight.  This was particularly true of the female 
participants who when questioned felt very self conscious in the suit and that it was difficult 
to get into and was quite revealing once on.  
 All participants felt that the suit worked as explained gave enough time and did 
indeed make them want to stop.  
 Further testing of the suit recorded hand grip and force data (during suit use) and is 
the subject of further research. Of interest however that significant difference is in hand grip 
force data was recorded during the mopping and vacuum cleaning process was shown 
between genders when using the suit and not. 
Figure 12 shows the force time data for men and when using the suit and not. This data was 
recorded using Tekscan thin-film force sensors placed on the mop and vacuum cleaner 
handle. These sensors can be seen on the handle in Figure 7. 
 

 
Figure 12: Graph hand grip force while undertaking hoovering from both genders 
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Conclusions 

The initial purpose of this research was to examine if a 3rd age suit could be designed that 
was able to limit joint motion in a user and be able to map that motion onto other users.  
Simple tests showed that this was indeed possible and further work is underway testing 
multiple joints (i.e. the elbow and the shoulder in conjunction) and hip and knee joints.  
 Of interest is that women were seen to behave differently in the suit in that they felt 
very self conscious in both wearing and putting on the suit but it seems that wearing the suit 
created a bigger variation from their 'normal' hand grip force  than not.  
 This leads to the hypotheses that female users were more self conscious when using 

the suit and that whilst the suit was able to control motion it did have a subtle effect on 
other measurements. Further work is ongoing to test this hypotheses including 
making the suit easier to put on and to hide the suit under a more 'baggy' outer layer. 
This should be fairly simple now the suit and software are calibrated and the suit can 
be used separately from the motion capture system.  
 Further software refinement is also ongoing in particular the ability to store 
individual user goniometer limits.  
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Abstract 
Simulation tools can help to give designers and design students greater insight into the 
effects of impairments, by enabling them to experience some of the functional effects of 
those impairments for themselves. This paper describes one such tool, a piece of 
software that demonstrates the effects of common vision and hearing impairments on 
image and sound files. This software improves on other simulators by simulating both a 
wide variety of vision impairments and various levels of hearing impairment at a good 
degree of accuracy. It provides a selection of images that demonstrate the real-world 
impact of the impairments and also includes features to help designers manage sets of 
their own images and compare design alternatives.  

The paper gives an overview of the simulator and how it was developed to ensure 
usability, functional effectiveness and the quality of the simulations. We also discuss 
some of the issues that arose during development and describe some initial feedback on 
the use of these simulators in practice. 
 
Keywords 
Inclusive Design, Design Tools, Simulation, Disability 
 

1. Introduction 
Older and disabled user groups represent an important, growing and lucrative market 
[7]. Yet their needs are often overlooked in design, resulting in products that are 
unnecessarily frustrating and difficult to use by large sections of the population. Part of 
the reason for this is that young, able-bodied designers can find it difficult to imagine the 
situations of people with very different capabilities from their own and to understand the 
impact of design decisions on usability for these people [4]. 

Simulation aims to bridge this divide by enabling designers and design students to 
experience some of the functional effects of impairments for themselves [3]. This can be 
done in various ways. For example, designers may wear equipment that restricts their 
abilities, such as special glasses that reduce vision capabilities (e.g. [3]). Alternatively, 
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software can be used to show what a product would look or sound like to someone with 
an impairment.  

Simulation is one of a set of methods that help to generate insight into the effects of 
impairments on usability. It can be particularly effective at helping a designer to 
internalize information on capability loss and at providing initial feedback before designs 
are taken to users. However, it does have limitations. In particular, some of the effects of 
impairments are difficult or impossible to simulate. Particular examples are the frustration, 
social consequences and coping strategies involved with living with an impairment day-to-
day. As a result, simulation should be used alongside user involvement and other 
methods, as part of a more complete set of methods. 
 
Simulation software 
Some simulators take the form of software that demonstrates the effects of impairments 
on computer files that represent products and designs. Since computer output is primarily 
visual and auditory, these simulators generally focus on vision and hearing impairments. 
They have the advantage that the designer does not need to wear separate equipment 
and that they are quick and easy to copy and distribute. Furthermore, they enable complex 
simulations of hearing loss, as a computer can alter the characteristics of sound in ways 
that mimic hearing impairments.  

Many of the existing software simulators demonstrate the effects of impairments on a 
fixed set of files, while others allow users to supply their own files. These vary widely, with 
many focusing on just a few conditions and providing fairly basic simulations. Some high 
quality simulations do exist, but many of these are designed for use in general education 
or by medical personnel and are not ideal for design use. 

There are a few vision simulators aimed at designers. For example, aDesigner [1] 
includes a simulation of low vision. However, this simulation is limited to just a few aspects 
of vision and the application is focused on web design only. VIStool [9] simulates a wider 
range of vision impairments but the quality of the simulations does not appear to have 
been tested and the tool works on Java Swing applications only. 

Similarly, there are several hearing simulators available, but none that we are aware of 
are aimed at use by designers. 

The simulator described in this paper adds to previous work by providing a wide range 
of good quality simulations in a format that is specifically aimed at use by designers and 
design students. Previous versions of this simulator were described more briefly at 
previous conferences [5, 6].  

 

2. Overview of the Tool 
The simulator is implemented in Adobe Flash, enabling the easy production of different 
versions, for different operating systems and for the Internet. This section describes the 
full version of the simulator. A trial of this version for Windows or Mac OS can be 
downloaded for free from the Inclusive Design Toolkit (www.inclusivedesigntoolkit.com). 
An online version is also available on this website. Although this has more limited 
functionality, it does not require any downloads or installation and can be run in any 
browser that supports Flash. 
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The simulator includes separate parts dealing with vision and hearing. These can be 
navigated between using the tabs provided at the top of the screen. 

 
The Vision simulator interface 
Figure 1 shows an image in the Vision simulator with a moderate level of macular 
degeneration. The controls on the left allow different visual conditions and levels of 
severity to be selected (described in Section 3). There are also controls for operating 
special types of files described in the next sub-section, and some information on the 
selected visual impairment and its prevalence in the population. 

Figure 1: Screenshot of the Vision simulator part of the simulation software 
 
The menus along the top provide some options for loading and managing files and 

viewing the image at different sizes. General zooming functions are not provided as they 
can cause confusion with the vision impairments. This is discussed further in Section 5. 

The main part of the screen is allocated to the image itself. Initially, the impairment is 
applied as if the user was looking at the centre of this image, but the eye-focus can be 
moved around using the mouse. Users should move this to centre on whatever they are 
looking at, especially when examining conditions like macular degeneration that involve 
areas of patchy vision. This is important because, in practice, people tend to focus on 
the centre of their vision and it is hard to look at items outside this. This is illustrated in 
Figure 1. In this example, the user is focusing on the centre of the newspaper title and 
the image shows that it is impossible to make out what the title actually is.  

The last part of the interface is the thumbnail bar along the bottom. The bar has four 
tabs. One of these is called “Sample images” and contains a library of images designed 
to illustrate different aspects of vision impairment (see Section 4). The other three tabs 
are available for the users to load and manipulate their own files. Users can save the 
files in a tab as a “Project”. This project can then be loaded at a later date without having 
to load all the individual files the user was working on. 
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The user navigates between the images in a tab by clicking on their thumbnails. If 
desired, the files can instead be displayed as file names or numbers. If there are more 
than eight files, the bar can be scrolled using arrows at the ends of the bar. 
 
Multiple and Morph files 
In addition to individual images, it is possible for sets of multiple related images to be 
loaded and viewed as a sequence. This is referred to in the simulator as a “Multiple” file. 
An example is shown in Figure 2. This multiple file contains four related images of 
alternative designs for a ticket machine. Only one of these is displayed at a time, and the 
“Design Variation Controls” are used to select which one.  
 

Figure 2: Example of a Multiple file 
 
In addition, “Morph” files allow the user to morph between two closely related images, as 
shown in the example in Figure 3. The two original images are shown on the left and 
right of the figure and an example morphed intermediate image is shown in the middle. 
This is generated by overlaying one of the original images on the other with different 
levels of transparency. The user can use the “Design Variation Controls” to adjust the 
amount of transparency, and so morph between the two images in a continuous fashion. 
The particular example in Figure 3 allows the user to vary the contrast on the controls. 

Figure 3: Example of a Morph file 
 

These file types were introduced to make it easier to illustrate some of the key points 
about inclusive design. They are particularly useful in presentations when it is better not 
to have to manage large numbers of individual files, e.g. for education purposes or to 
convince a client. The design variation slider can then be used to present a progression 
of design improvement.  
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The file types can also be helpful when evaluating designs. For example, adjusting the 
design variation slider can help designers to select an appropriate size and contrast of 
features for desirable user experience across a range of simulated impairments. 
 
The Hearing simulator 
On starting the Hearing simulator, an initial screen encourages the user to set the 
volume control to an appropriate level using a speech test clip. It is important to do this 
before playing any of the audio clips, because adjusting the volume while using the 
hearing simulator can give a misleading impression of hearing loss.  

The main screen of the Hearing simulator has a similar layout to the Vision simulator 
(see Figure 1). As before, the left-hand bar contains controls for selecting different levels 
of hearing impairment, as well as information on hearing loss. There are also playback 
controls, allowing the user to play and pause the audio clips and to adjust the volume. 
The main part of the screen displays an image that illustrates the audio clip. This 
provides some context and helps with navigation. Different audio clips can be selected 
using a thumbnail bar below the image, similar to that in the Vision simulator.  

Currently, users cannot upload their own audio files. This is because audio files need 
to have an appropriate range of volumes to be processed by the simulation algorithm. 
Furthermore, we do not currently have a real-time implementation of the algorithm that 
could be embedded in the application. 

 However, the provided files have been specially chosen to illustrate the impact of 
hearing loss on aspects relevant to design. Furthermore, versions of the hearing 
simulator can be produced with different audio files for different purposes. For example, 
we have produced a version for the RNID to raise awareness of hearing loss. This 
version uses audio files of celebrities talking about issues to do with hearing loss.  

 
Online version of the tool 
A more basic version of the simulator is available on-line. This version runs inside a web 
browser and includes the standard vision and hearing library files, described in Section 
4. It also allows the user to upload a single image at a time and apply the simulated 
impairments to it. Another image can be uploaded but it will overwrite the earlier one. 
The viewing window for the image is smaller and some operations are not available. 
 

3. Impairments simulated 
Vision impairments 
The tool simulates a range of vision impairments: macular degeneration, diabetic 
retinopathy, glaucoma, retinitis pigmentosa, colour blindness, cataracts, and short and 
long sightedness. The user can also inspect the effect of losing individual visual 
functions: central field, peripheral field, colour perception, contrast sensitivity and visual 
acuity. These conditions were chosen based on their prevalence, and thus their 
likelihood of affecting usability. 

All of the conditions except colour blindness are simulated at a continuous range of 
levels, from mild to severe. This allows designers to consider how minor adjustments to 
mainstream designs can improve the level of ability loss that can be accommodated. 
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Hearing impairments 
The hearing simulation demonstrates the main effects of common types of hearing loss 
in the UK, such as the hearing loss associated with ageing and with noise exposure. 
This involves more than just reducing the volume on files.  

In particular, the simulation reduces the volume of different frequencies of sound 
differently. Typically, higher pitched sounds are more badly affected. It also makes it 
harder to tell apart sounds with similar frequencies (reduced frequency selectivity). 
Finally, it reduces the volume of quiet sounds more than loud sounds. This is because, 
although quiet noises are difficult to hear, noises that are uncomfortably loud for a 
normal ear are often still uncomfortably loud to someone with hearing loss. This is 
known as loudness recruitment. 

Three levels of hearing impairments are currently included, covering mild, moderate 
and “moderate to severe” hearing loss. However, simulations can be generated for any 
hearing loss profile, so other typical losses may be added in the future. 
 

4. Library files 
Vision library files 
The vision simulator includes six library images, shown in Figure 4. Each has been 
carefully chosen to demonstrate the impact of a particular vision impairment on design. 

Image 1 demonstrates the impact of short and long sightedness on objects at different 
distances from the user. With short sightedness, objects further away appear blurry, 
while with long sightedness, close objects are blurry. More detail is given in Section 5. 

Image 2 has been chosen to show the effect of visual acuity loss on a set of medicine 
bottles, such as those commonly used by patients. The impairment makes it difficult to 
distinguish the bottles from each other, and to tell which bottle contains which medicine. 

 

Figure 4: Library files for vision, with impairments applied: 1) moderate long sightedness, 2) high 
visual acuity loss, 3) moderate cataracts, 4) moderate peripheral vision loss, 5) red/green colour-

blindness, and 6) mild macular degeneration. 
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Image 3 shows an intermediate image from a Morph file (see Section 2 and Figure 3). 
This particular file shows how increasing the contrast levels on an everyday product can 
improve their visibility, especially for someone with cataracts.  

An image from a Multiple file is shown in Image 4 (see Section 2 and Figure 2). This 
particular file shows how changing the layout of a ticket machine could improve the 
user’s experience, especially for someone with peripheral vision loss. Later images in 
the Multiple file contain more cues as to how to progress through the ticket machine’s 
interface, as well as using a clearer, more obvious layout. 

The impact of colour-blindness on reading a map is demonstrated in Image 5. The 
second image in this Multiple file contains labels on the railway lines making it easier for 
people with colour-blindness to identify the lines. 

The last image shows the impact of macular degeneration on reading text and 
illustrates the impact of changing the text size. 

 
Hearing library files 

The hearing simulator also includes six library files, which have been chosen to 
demonstrate different aspects of hearing impairment and their impact on usability. 

Audio clip 1 is an example of a conversation in a quiet room. It illustrates some of the 
challenges of hearing speech and shows how it can be harder to hear some voices and 
speech sounds than others. Audio clip 2 is also a conversation, but in a noisy 
environment. It demonstrates the extra difficulty caused by background noise.  

Audio clip 3 shows the effect of hearing impairment on an example of a standard 
product noise, the ringtone of a mobile phone.  

Clip 4 is a station announcement over a loudspeaker. The large station building 
causes the sound to echo and thus shows some of the further challenges that may be 
involved in using speech. It is also intended to make designers think about the impact of 
using different kinds of technology to relay speech sounds. 

Clips 5 and 6 are short pieces of music, chosen because they illustrate how different 
frequencies of sound are perceived differently with hearing loss. Indeed, some 
instruments and higher notes can seem to disappear since it is harder to hear higher 
pitched noises. This produces a less rich musical experience, and can cause certain 
musical instruments to dominate, leading to a distortion of the information being 
conveyed to the listener. 

 

5. Development of the Simulator 
Overview of the development process 
The simulator was developed using an iterative development model with four main 
rounds of development and usability testing, as well as feedback from vision and hearing 
experts as described below.  

Thirteen usability tests were conducted in person, with a further four by e-mail. In 
addition, a drop-in session obtained feedback on a final version of the simulator from 
about ten participants. In all cases, participants carried out a set of tasks with the 
simulator and their actions and difficulties were noted. The testing identified various 
usability issues with the simulator, which were improved and further tested in 
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subsequent rounds of software development. The final set of user tests did not identify 
any significant usability issues, although some minor bugs were identified and fixed. 

 
Particular issues: Short and long sightedness 
One of the issues that arose during development was the difficulty of simulating short 
and long sightedness. These impairments are very prevalent and age-related long 
sightedness is particularly important as it is often only partially corrected (as people often 
forget or do not bother to use their glasses), is often underestimated and can have a big 
impact on using a product, as it affects vision for close objects. 

However, short and long sightedness are very hard to simulate accurately because 
images at different distances are affected differently. With short sightedness, more 
distant objects appear blurred. Up to about 3m, the more distant the object, the greater 
the amount of blur. With long sightedness, it is close objects that appear blurry.  

Therefore, to simulate these conditions, we need to know how far away all the parts of 
an image are. This information is not attached to a standard photograph, although it is 
possible to add it by hand to a picture of a known scene or object. This means that short 
and long sightedness can be simulated on library images such as those provided in the 
simulator (see Section 4), but is very hard to do on images provided by the user. 

One possibility that we tried is to allow users to load “flat” images, i.e. images where 
all parts of the image are assumed to be at the same distance. The users would then 
specify this distance. For example, a user could load a photo of a kettle and specify that 
it is at arm’s length. This was implemented but usability tests found that it confused 
participants and created misleading impressions of short and long sightedness. All parts 
of an image were blurred the same amount, because they were assumed to be at the 
same distance. However, this did not convey the key information that people with these 
conditions see objects at different distances differently. 

As a result, “flat” images were considered to be too misleading. It was decided that 
any simulation of short or long sightedness needs to be a full simulation, identifying the 
distances of all parts of the image and applying the level of blur accordingly. However 
this was not feasible for users’ images, as it is not reasonable to ask them for such 
detailed information. Nevertheless, it was important to provide some simulation of these 
conditions because they are so prevalent and important for inclusive design. 

We therefore decided on a compromise. Short and long sightedness was simulated on 
a library image only. An image was carefully chosen to illustrate the issues, involving text 
at different distances. A professional photographer was used to ensure that all the 
objects at different distances were in focus in the same photograph. This image enabled 
us to highlight short and long sightedness as an issue and to help the user to understand 
some of its impact. However, these conditions are not simulated on the users’ own files.  
 
Particular issues: Zooming 
As noted in Section 2, general zooming functions are not provided. Instead, images can 
only be viewed at two different sizes: full size or fit to window. There were various 
reasons for this. There was concern that zooming could cause confusion: some users 
may feel that zooming into an image corresponds to moving closer to the object (which 
influences how the vision impairment affects the image) while others may not.  
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In addition, some images can look blurry or distorted when viewed at anything other 
than their actual pixel size. This can make it difficult to distinguish the effect of the vision 
impairment and can cause confusion. Therefore, the simulations can only be guaranteed 
on images that are 800x600 pixels. Ideally, the user would resample or crop images to 
this size before loading them into the simulator.  

However, in practice, users may not do this and thus may experience difficulties with 
large images, if zooming is not available. Therefore, as a compromise, the simulator 
displays images at two different sizes: full size or fit to window. “Full size” displays the 
image at its full resolution, even if it does not fit in the simulator window. “Fit to window” 
resizes the image to fit in the window but warns that the image may appear distorted. 

 
Quality of the hearing simulations 
The quality of the hearing simulations was ensured by using code provided by Brian 
Moore, Tom Baer, Brian Glasberg and Michael Stone of the Auditory Perception Group, 
Department of Experimental Psychology, University of Cambridge. The code was further 
developed in conjunction with this group to make it suitable for processing files for the 
simulator. It simulates the effects of hearing loss at different frequencies, and includes 
reduced frequency selectivity and loudness recruitment [2, 8], as described in Section 3.  
 
Validation of the vision simulations 
Initial vision simulations were presented to four experts: a consultant optometrist, a 
professor of visual rehabilitation, a professor of optometry, and a senior lecturer in 
optometry. These experts provided feedback on the simulation of each impairment, its 
accuracy, problems and how it could be improved, as well as on the set of simulations 
as a whole.  

The simulations were changed based on the experts’ feedback. For example, different 
degrees of blur and opacity were applied to some simulations, and the “mild” and 
“severe” end-points of some of the simulations were made less or more strong. Moving 
the eye-focus was made more prominent as this was considered an essential part of 
some of the impairments, and a simulation of short and long sightedness was added. 

The new version of the simulations was taken back to the experts. The changes were 
mostly approved, and a few more actions were identified. 
 
Initial feedback 
Initial feedback on the use of the simulators has been positive. During the first six 
months of 2010, the online simulator was called 1957 times, and the trial of the full 
version was downloaded 76 times. 

The simulators have been used in teaching by various design educators, e.g. to 
demonstrate how functionality can be undermined by various vision conditions. They 
have also been used in student projects and coursework to give the students feedback 
on their designs. The educators generally find the simulators helpful and feel that they 
help to communicate the message. Feedback from the students is also positive: they are 
often interested by the approach and find the simulators fun to use.  

Although intended for design use, the simulators have also been useful in other 
sectors. The RNIB and Somerset County Council, have used them to help parents and 

239



PAPERSPAPERS

peers of visually impaired children to understand the children's situation. Specialised 
versions have also been produced for the RNID to raise awareness of hearing 
impairment, and for the Crossroads Foundation (a Hong Kong based non-profit 
organisation) to help people understand vision impairment throughout the world.  
 

5. Conclusions and Further Work 
The simulator has been designed with careful consideration of the quality of its 
simulations, its functionality for designers and its usability. The result is a tool that 
simulates common vision and hearing impairments at a good degree of accuracy, helps 
designers to compare design alternatives, and is reasonably easy to use. 

However, there is still work to be done. In particular, short and long sightedness and 
hearing impairment are currently only applied to library files. Further work is needed to 
investigate how these can be applied to files supplied by the user. We would also like to 
add guidance on how to address the usability issues identified by the simulator. One 
possibility is to provide a step-by-step tool that guides a designer through a basic 
assessment of visual aspects of usability. 

Further research will also examine how the simulators are used in practice, particularly 
in design and design education. This will provide important feedback on simulators in 
general, as well as specific feedback that will help to improve these simulators. 
 
References 
[1] Accessibility Tools Framework (ACTF) (2010). aDesigner. Available at: 
http://www.eclipse.org/actf/downloads/tools/aDesigner (accessed Oct 2010) 
[2] Baer, T and Moore, B (1993). Effects of spectral smearing on the intelligibility of 
sentences in noise. J. of the Acoustical Soc. of Am. 94(3), 1229-1241 
[3] Cardoso, C and Clarkson, PJ (2006). Impairing designers: using calibrated physical 
restrainers to empathise with users. Presented at the 2nd International Conference for 
Universal Design in Kyoto. International Association for Universal Design, 2006 
[4] Eisma, R, Dickinson, A, Goodman, J, Mival O, Syme, A and Tiwari, L (2003) 
Mutual inspiration in the development of new technology for older people. Presented at 
Include 2003. Helen Hamlyn Research Centre, London, pp. 7:252-7:259 
[5] Goodman-Deane, J, Langdon, PM, Clarkson, PJ, Caldwell, NHM and Sarhan, AM 
(2007). Equipping Designers by Simulating the Effects of Visual and Hearing 
Impairments. Demo presented at Assets 2007, Tempe, Arizona, pp 241-242 
[6] Goodman-Deane, J, Waller, S and Clarkson, J (2008). Simulating Impairment. 
Demo presented at (re)Actor3/HCI 2008. Liverpool, Sep 2008 
[7] Keates, S and Clarkson, J (2003). Countering design exclusion: An introduction to 
inclusive design. London: Springer 
[8] Moore, B, and Glasberg, B (1993). Simulation of the effects of loudness recruitment 
and threshold evaluation on the intelligibility of speech in quiet and in background of 
speech. J. of the Acoustical Soc. of Am., 94(4) (1993), 2050-2062 
[9] Oikonomou, T, Votis, K, Korn, P, Tzovaras, D, Likothanasis, S and Votis, K 
(2009). A Standalone Vision Impairments Simulator for Java Swing Applications. 
Presented at HCI and Usability for e-Inclusion, USAB 2009, Linz, Austria 
 

240



PAPERSPAPERS

Making Virtual Users a Reality: The 
Inclusive Design Project VICON 
 
Authors names: Antoinette M. Fennell1, Joshue O Connor1, Mark 
Magennis1, Thomas Fiddian2, Christopher Bowden2, Barbara 
Schmidt-Belz3, Andrea Esser3, Pierre T. Kirisci4, Yehya 
Mohamad3, H. Haluk Gokmen5 and Michael Lawo4. 
 
Authors affiliations:  
1 Centre for Inclusive Technology (CFIT), National Council for the 
Blind of Ireland, Ireland 
2 RNID, United Kingdom 
3 Web Compliance Center, Fraunhofer Institute for Applied 
Information Technology (FIT), Germany 
4 University Bremen, Germany 
5 Arçelik A.S. Elektronik Isletmesi, Turkey 
 
Abstract 
In the last decade, user interfaces of consumer products have become increasingly 
complex. This can cause very real problems for older people and people with disabilities 
when buying mainstream products. It is an issue we cannot ignore as the World’s 
population is ageing rapidly.  
 
Despite the market potential and social obligation, most products are developed without 
any consultation with older users. Furthermore user testing only typically takes place 
once a prototype of a product has been created or after a version of a product is already 
on the market.  
 
The European Project VICON aims to address these issues by developing a library of 
virtual users – with varying levels of impairment in vision, hearing and manual dexterity – 
that can be used to test product designs for accessibility and usability issues at early 
stages of the design process.  
 
 

Keywords 
accessibility, usability, product design, interaction design, user interface, virtual, avatar, 
Digital Human Model, inclusion, universal design, design for all, inclusive design, 
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disability, impairment, vision, hearing, manual dexterity, older people, elderly 
 

Introduction 
 
Kevin is 86 years of age. He is retired, married and lives with his wife. His long-term 
memory is fantastic but his short-term memory is very poor and he has no patience for 
puzzles. He has difficulty hearing and uses hearing aids. He has myopia (short-
sightedness) and wears glasses to correct this. Kevin exercises a lot (he loves rock 
climbing and running). He has a small amount of arthritis in one thumb. He does not 
describe himself as having a disability.  
 
Kevin has had the same mobile phone for 6 years. He uses it for making and receiving 
calls and text messages. He loves the predictive text messaging feature. Sometimes he 
presses two buttons at the same time, as they are very close together. He doesn’t 
always notice mistakes until he’s finished typing the text message, as he looks at the 
buttons when he is typing. The screen is cracked and most of the labels have worn off. 
Kevin is reluctant to buy a replacement, though, as he is so familiar with this phone.  
 
Una is 69 years old. She lives alone in a first floor apartment. Until recently retiring, she 
worked as a researcher with a Government agency. Una has mild arthritis and 
experiences back pain. She is a talented artist and enjoys painting the mountains from 
her balcony. She finds it difficult to open pillboxes, when you have to squeeze and turn 
the lid. Una has glaucoma, which affects her peripheral vision, but she uses drops that 
help. She has trouble reading bus numbers and small print and wears varifocal glasses 
all of the time. She does not describe herself as having a disability. 
 
Una uses her mobile phone every day. She uses it for calling and text messaging, and 
she finds the phonebook and alarm functions on the phone extremely useful. She 
doesn’t need to look at the keypad when she is typing a text message. She has difficulty 
reading the display on her phone when she is using it in bright light. Una uses her 
washing machine at least once a week. For the most part, she finds the machine easy to 
use, but the main controls are difficult to operate as they require two hand motions (the 
button must be pushed in before it will turn). Una would prefer a machine that was easier 
on her hands but cannot justify spending money on a new one, so she works around the 
problems that she has with this one. She finds it a little frustrating though and she knows 
it as probably become more so when she is older.  
 
Kevin and Una (please note these names have been changed for confidentiality) are two 
of 58 people that we spoke to about their experiences with two every day products that 
are synonymous with independent living: the washing machine and the mobile phone.  
  
The purpose of this exercise was to identify key issues with current designs and to 
observe people using these products in a “real life” setting. The information collected – 
as part of the European Project VICON – is now being used to create virtual 
environments and virtual representations of older users, which will help designers in 
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meeting the needs of people like Kevin and Una. Before explaining the project itself, it is 
helpful to explain the issues driving it.  
Digital Exclusion 
In the last decade the user interfaces of every day products – such as washing 
machines, ovens, dishwashers, telephones, televisions and so on – have become 
increasingly complex, moving away from simple mechanical buttons and controls 
towards detailed and complex digital displays. [1] 
 
Younger generations have grown up with technology. It has simply been a part of their 
lives for as long as they can remember, therefore user interfaces of products often 
simply just make sense to them. Older people may not have had the same level of 
interaction with digital technology and therefore are more likely to have difficulty figuring 
out how to use a new product. [2] 
 
Furthermore, age affects our vision, hearing, manual dexterity, mobility, ability to 
remember or concentrate, strength and stamina [3]. This is likely to affect how we 
interact with products. A button that requires a lot of force to press will become more 
difficult to operate, very small text on the label of a product will become harder to read, 
and so on.  
 
The reality is that most products fail to accommodate these very common issues. Most 
products – except perhaps those that are specifically designed for older people – are 
developed without any consultation with older users during the design process. As a 
result, designs that require a certain level of technological expertise or that require 
unnecessarily complex interfaces have become the norm and many older people are 
being excluded from using them. [4] 
 
Ageing and Impairment 
There is a strong correlation between age and impairment (e.g. hearing, vision, manual 
dexterity) [5]. The onset of impairment can be very gradual and go undiagnosed for 
some time (e.g. [6]). Disability statistics typically report numbers of people who have 
severe impairments. These tend to be people who are impaired to such a degree that 
they can register at a national level as having a disability and are eligible to receive 
financial assistance and other entitlements. However, for many people, their impairment 
is not severe enough to be registered as having a disability and, in fact, many do not 
consider themselves to have a disability at all. The incidence of mild to moderate 
impairment is therefore suspected to remain largely unreported and underestimated.  
 

• In the UK, there are nine million people who have a hearing loss of some degree, 
which works out at one in seven of the population. [7] 

• There are 26 times more people with mild deafness than a profound deafness. 
[7]  

• It has been estimated that 2.2% of the population of Ireland aged 45 years and 
older have impaired sight as a result of uncorrected refractive error. [8] 

• The mechanisms and causes responsible for age-related changes in manual 
dexterity are currently unknown [9], but they may be the result of reduced 
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strength or stamina, reduced sense of touch, a knock-on effect of vision loss or 
cognitive impairment, or any combination of these.  

• A common cause of manual dexterity impairment is osteoarthritis (an estimated 
8.5 million people in the UK are affected by the condition [9], which is most 
prevalent in people over the age of 45.  

 
Onset of impairment is therefore often gradual, may go ignored for some time and, 
globally, the incidence of impairment – particularly mild to moderate impairment – is 
likely far greater than current figures suggest.  
 
User-Centred Design 
Designers can apply a variety of methods to create more usable designs [2,4]. Examples 
of user testing methods include designers interviewing or observing people using a 
product or an early prototype of a product. Accordingly, user testing approaches are 
typically applied once a prototype of a product has been created or after the first version 
of a product is already on the market. In other words, user testing does not take place in 
the earliest stages of the design process. The cost of making changes to a design 
increases exponentially as you move to latter stages of the design process [15]. 
Therefore the later accessibility and usability issues are identified, the more costly 
changes will be, and the less likely they are to be addressed. 
 
There can also be a tendency for designers – when considering the human requirements 
of a design – to consider the needs of the “average” human: typically young, fit, active, 
white, male, middle class etc. The design requirements of people who do not fit this 
profile are, at least to some degree, not met. Accordingly, mainstream design (of 
products, services or buildings) does not typically consider the needs of older people or 
people who experience some form of impairment.  
 
The VICON Project 
The VICON Project aims to address the increasing pressure of an ageing population [10, 
11] and the current failure to consider the needs of older people in the product design 
process. It also aims to be a “stepping stone” tool: i.e. by demonstrating to designers the 
benefit of testing with virtual users during the design process, it is hoped that this will 
encourage (the even more beneficial) consultation with real users.  
 
VICON [12] stands for Virtual User Concept for Inclusive Design of Consumer Products 
and User Interfaces. It is a European project funded under Framework Programme 7 
and has six lead partners: The academic partners are the University of Bremen 
(Germany) and Fraunhofer IT (Germany). The end-user organisations are the National 
Council for the Blind of Ireland (NCBI, Ireland) and The Royal National Institute for Deaf 
People (RNID, UK). Finally the industry partners are Arçelik (Turkey) and Doro 
(Sweden).  
 
The first phase of the project (which is almost complete) involves the identification of end 
user needs in relation to existing products. At this time the project partners are also 
evaluating existing virtual design tools and product design processes.  
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The second phase (which has just started) involves the virtual modelling of the identified 
accessibility needs of users – essentially turning the observed accessibility issues into 
virtual scenarios that can be used to test new designs. Virtual users are already used in 
the design industry, for testing health and safety features.   
 
The key output of the project will be a Virtual User Model that can be integrated into 
existing product development processes and used for virtual testing by simulating the 
interactions of real users. Virtual User Profiles (a customizable library of virtual people 
and their environments) will be integrated with existing development tools and used to 
model real-time interactions with consumer products. This will provide manufacturers 
with a practical source of usability and accessibility feedback.  
 
How a person will interact with a product is difficult to predict solely by looking at a hand 
drawn design or a design on a screen. Testing – with real users – is often performed 
long after the product can be changed easily or cost-effectively. This is likely to result in 
manufacturers neglecting the accessibility of their products.  
 
Designers and manufacturers therefore would benefit from being able to simulate the 
interface between users and the end product from the earliest stages of the design and 
engineering process. The ability to evaluate alternatives in a computer-based, when it is 
inexpensive to change the design, should help improve the accessibility and usability of 
the product.  
 
 

Methodology and Preliminary Results 
The VICON Project has a number of different key phases: 

Phase 1.  Finalising the scope of the project (Complete) 
Phase 2. Identifying the existing needs of older people (Ongoing) 
Phase 3.  Development of the Virtual User Model (Ongoing) 
Phase 4.  Refining and Testing the Virtual User Model (Future Work) 

 
Phase 1. Finalising the Scope of the Project 
VICON is a proof of concept project, designed to test the validity of the Virtual User 
Model in product design. The project scope was therefore limited as follows: 
 

• People aged 65 years and older: VICON is aiming to develop a tool that would 
assist designers in creating products that are accessible to and usable by older 
people. It is not about creating products for older people, but rather improving the 
general usability of mainstream products so that more people can enjoy using 
them. If successful, the model could be expanded to encompass users of all 
ages and impairments.  

• Hearing, vision and manual dexterity impairments: People use a combination of 
physical, sensory and cognitive processes when interacting with products. 
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However for the purposes of the project it was necessary to select a sub-sample 
of the more easily measurable impairments on which to focus.  

• Mild to moderate (i.e. not severe) impairments of one or a combination of the 
above: VICON addresses the design requirements of people with mild to 
moderate impairments. The majority of the world’s older population will not have 
severe impairments, but rather a combination of multiple minor impairments. It is 
assumed, however, that at least some design requirements of people with more 
severe impairments will be met by improving accessibility and usability for people 
with mild to moderate impairments.  

 
In order to test the concept on the existing product design processes applied by the 
VICON industry partners (Doro and Arçelik), two sample products were selected: the 
washing machine and the mobile phone; both of which are produced by the Industry 
partners, are very familiar every day products and can be associated with independent 
living. 
 
Washing Machine: The regular cleaning of clothes and linen is a core part of every day 
life. In 2004 over 95% of households in Ireland were reported to own a washing machine 
[13]. The activity of cleaning your own clothes is a typical domestic activity that is 
synonymous with independence.  
 
Mobile Phone: Mobile phones provide people with a means of staying in touch with 
friends, family and colleagues, they provide a link to the outside world, can be used in 
emergency situations and offer a range of communication options, the most common 
being phone calls and text messages. With regard to independence, the mobile phone 
provides flexibility as the user can contact people and services from any location (limited 
only by coverage) and while on the move. In 2005, there were 4.4 million mobile 
subscribers in Ireland (equivalent to a mobile penetration rate of 103%) [14]. 
 
 
Phase 2. Identifying the Existing Needs of Older People 
In the early stages of the project, three of the project partners (NCBI, RNID and FIT) 
recruited and interviewed 58 people aged between 65 and 96 years in their homes.  
 
Each Field Trial consisted of a combination of interviewing and observation, taking 
approximately 1.5 hours. The volunteer’s own products were used and (in the case of 
the mobile phone) the interview was conducted in a location of their choosing.  
 
The Field Trials involved three steps as follows: 

1. A short interview about the volunteer’s vision, hearing and manual dexterity (the 
use of their hands and fingers). This included a simple hearing and vision test. 

2. An interview about the volunteer’s washing machine, where the person was 
asked to carry out particular tasks (such as “open and close the washing 
machine door”, “load the washing machine”, and so on).  
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3. An interview about the volunteer’s mobile phone, where the person was again 
asked to carry out particular tasks (such as “turn the phone on and off”, “dial a 
number”, “send a text message”, and so on).  

 
The purpose of the field trials was to collect information both to inform the development 
of virtual users and virtual environments (i.e. a virtual simulation of a kitchen).  
 
The user interviews and observations identified the following most common difficulties 
when users interacted with their washing machines and mobile phones: 
 
Washing machines 

• Removing and replacing the detergent dispenser: generally a physical issue of 
being awkward to remove and replace. 

• Cleaning the detergent dispenser: again a physical issue of accessing the more 
awkward parts of the dispenser with a cleaning utensil. 

• Labelling of the controls: e.g. label text or icon too small; label text or icon 
visually unclear; confusing terminology. 

• Cleaning the filter: a physical issue of the filter cover being difficult to remove, 
e.g. requiring force or a combination of motions (such as push and twist) to open, 
the location of the filter (usually at the very bottom of the machine). 

 
Mobile phones 

• Turning the phone on or off: e.g. difficulty using appropriate force to press the 
button, not knowing that the button must be held down for 2-3 seconds in order to 
successfully turn the phone on/off, button awkward to press as a result of being 
too small or too recessed.  

• Hearing and understanding speech during a call: e.g. users not knowing about 
the volume change function, some phone models requiring users to position the 
phone correctly against the ear.  

• Adjusting the speech output volume: e.g. users not knowing that the function 
exists, users experiencing difficulty accessing the change volume function. 

• Using the main number controls: e.g. buttons too small and/or too close together. 
• Understanding and reading the labelling: labelling too small, unclear or worn off. 
• Understanding the features and menu functions: confusing or unfamiliar 

terminology. 
 
The following information was also collected about most of the environments in which 
the field trials took place:  

• Photos of mobile phone and washing machine models 
• Text descriptions of the environment (for example “dining room, approximately 

3m x 2m, table with 6 chairs, 2 windows” and so on) 
• Some descriptive data of how the users "used" the environment when interacting 

with the products (for example “user N4 sits on a chair when loading the washing 
machine”) 

• Rough floor plan of the field trial environment 
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Ongoing and Future Work 
Phase 3. Developing the Virtual User Model 
A virtual user is a computer-generated character that simulates a human, usually based 
on anthropometrical and behavioural data. The movement and behaviour of these virtual 
humans will be configurable in such a way to mimic varying levels of impairment in 
vision, hearing and manual dexterity.  
 
Using the data collected during the field trials, combined with existing anthropometric 
databases, results from similar user research as well as detailed research of the current 
state of play in Virtual User Model development, the VICON partners will now convert 
the “real life” user data into a format that a computer can understand and, on the basis of 
this, virtual personas will be created. These virtual characters will mimic interactions with 
users and environments (in this case they will mimic interactions between users and 
mobile telephones and washing machines in virtual homes). This library of virtual 
personas and environments, which simulate minor vision, hearing and/or manual 
dexterity impairments, are collectively called the Virtual User Model. These characters 
will ultimately be used to flag and demonstrate accessibility issues to designers – even 
at very early stages – with their computer-based designs. 
 
In theory, a designer could have access to a library of virtual users through which they 
could test the accessibility of a product before it is even prototyped. By instructing these 
virtual users – which could have varied combinations of vision, hearing and manual 
dexterity impairments – to carry out a virtual “walk-through” of the computer-generated 
product design, it is planned that at least some accessibility issues could be ironed out 
before the product even reaches the prototyping stage.  
 
The VICON Model is intended to accompany the entire design process and support the 
client throughout, so that the needs of older end users are addressed at every stage of 
the development process: Configuration, Design, and Evaluation. 
 
The final outcomes of the VICON project will consist of a number of software modules 
and documents including: 

• Software engine: A Reasoning Engine that can be flexibly integrated into different 
virtual prototyping environments (i.e. existing virtual tools used by designers) to 
simulate interactions of virtual users with their environment and technology. 

• Tool-set and tools: The tool-set will comprise plug-ins that extend existing 
product design tools (e.g. Computer-Aided Design (CAD) tools) and enable them 
to interact with virtual user and virtual environment models. It will also include 
stand-alone applications for creating and configuring these models. VICON tools 
will include plug-ins for creating virtual characters with hearing, vision and 
manual dexterity impairments.  

• Extension of at least one existing digital human building Platform: VICON will 
extend and integrate its digital human model into the selected platform. This 

248



PAPERSPAPERS

platform will be used for the simulations and the validation of CAD designs of 
products like washing machines and mobile phones. 

 
Phase 4. Refining and Testing the Virtual User Model 
 
Two separate user-centred design approaches must be taken in VICON when refining 
and testing the model. The first involves consulting with the end users of the product (i.e. 
the field trials with the individuals who use washing machines or mobile phones). The 
second involves supporting the designer as end user. Designers who use any sort of 
computer aided design (CAD) software, virtual prototyping tools, and so on, are 
themselves users. Future work on the VICON project will therefore involve engaging with 
both end users (end product consumers) as well as designers (VICON Virtual User 
Model users). 
 
VICON will then focus on product design processes currently used by the industry 
partners. The project partners will evaluate the processes as they are applied now 
(without VICON) and compare them to design processes where the VICON toolkit is 
used. In doing so, the benefit of the virtual user model approach will be assessed.  
 
It is critical to note that VICON does not aim to replace user testing with real people. 
Rather it aims to encourage designers to consider the diverse needs of users as early as 
possible in the design process and in those phases of the design process where users 
cannot be consulted in an effective way. Despite decades of research in the areas of 
Inclusive Design, Design for All and Universal Design, these design concepts have still 
not seen widespread uptake in the design industry. It is therefore necessary to explore 
alternative strategies for encouraging designers and other stakeholders to consider the 
diverse needs of users. Inclusive design therefore has a role to play in inspiring the 
future of design tools and software.  
 
VICON could be used as a tool to complement testing with real users, applying it at 
stages of the design process where real users cannot be consulted. VICON could also 
be used as a demonstration tool, to convince designers (and those who influence design 
decision making, such as management staff or clients of design firms) of the value of 
inclusive design as a process.  
 
By making inclusive design more accessible to designers, through tools like the VICON 
Virtual User Model that plug in to their existing workflows, it is hoped that the value of 
developing more inclusive end products will gradually become clearer to an ever greater 
number of designers. 
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SIMULATIONS as a spatial learning 
tool.
Andrew Phillip Payne, PhD
Savannah College of Art and Design

Abstract:
The Sight, Sound + Movement accessibility workshop offers architecture students the 
opportunity to simulate various disabilities. Simulations include reduced/loss of vision 
and mobility impairments such as a single user wheelchair, companion wheelchair and 
temporary impairments such as a leg brace with crutches. The exercises conducted 
during this multi-day workshop are not intended to convey the actual experience of the 
impairment or “what it’s like to be blind” but rather how the built environment and 
routine design decisions impact the user’s ability to use, experience and navigate space.

Interactions with toilet stalls, sinks and accessories, entry doors, stairs, elevators, ramps, 
parking and building materials are just a few of the opportunities students are exposed to 
during the simulations. In addition, students are tasked with examining their everyday 
paths of travel to identify good and bad examples of accessible design. 

This workshop is offered to design students as an introduction into the architect’s 
responsibility to all users, without discrimination. These types of simulations are very 
common in social and behavioral science education and have become valuable in a very 
tangible way in the architecture education curriculum.

Keywords:
Usability, Inclusive Design, Architecture, Design Education, Human Centered Design
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General Premise and Concepts:
The goal of the Sight, Sound + Movement (SS+M) accessibility workshop, as it is being 

taught at the Savannah College of Art and Design’s department of architecture (USA), is 

to raise awareness of the personal impact design decisions have on people with 

disabilities in the everyday world. The workshop strives to communicate how 

environments can sometimes be difficult, uncomfortable and unsafe. Another goal of this 

workshop is to impact the local community. This is achieved by knowing a) the 

awareness gained by design students will add to their personal and professional 

development; b) this new awareness will influence actions that may impact future

designed environment; and c) through communication with the local community,

students can better appreciate the need for a more welcoming environment. Each of 

these learning opportunities makes the future designers keen of user’s needs for certain 

products and services.

Figure 1: Poor design and planning makes for a tight path of travel from the accessible parking to 
the entry ramp.

Simulations as a teaching tool:
Although simulation exercises have been found to stimulate interest in a topic they have 

also been reputed to change opinions, increase empathy, increase self-awareness, and 

increase tolerance for ambiguity [2]. However, a specific simulation experience is not the 

same for every participant. What any single learner might experience depends on a 
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great number of factors. These factors may include the similarity between the simulation 

experience and the participant's anticipation of the experience, the participant’s learning 

styles, and their previous experiences. Other factors affecting performance may be the 

teaching style of the instructor, the structure and methods behind the exercises and the 

intended outcomes. 

During simulations, participants "carry out functions associated with their roles and with 

the settings in which they find themselves. The outcomes of the simulation are not 

determined by chance or luck. Instead, participants experience consequences that follow 

from the actions" within the simulation [8]. A simulation that creates a representation of 

elements of reality can develop a learning activity so participants develop skills, gain 

knowledge or change their attitude about that reality [5, 8]. However, simulations as a 

teaching tool have been criticized as inappropriate in the context of emerging paradigms 

of disability studies. Critics of simulations often point to the lack of valid tools to measure

specific outcomes [11]. Another common criticism is that even carefully designed tools 

that measure intended learning may neglect to measure unintended learning, sometimes 

referred to as the hidden curriculum, that can be potentially quite negative [7].

The use of simulations has been tested and accepted widely throughout the factions of 

social sciences and behavioral sciences. However, when considering architecture as a 

static art form, the rate of change is much slower and usually reactionary. Ideally, the 

experiences of participants are as realistic as possible. Whether conducted by face-to-

face meetings or via computers, simulations can provide an engaging learning strategy 

within academic, organizational and business settings [9, 10]. One contentious issue that 

seems to recur is that of simulating the physical environment through computer 

generated images, and the lack of hands-on experience often necessary to truly 

evaluate real-world or issues in the built envronment.

Social workers, medical doctors, special education teachers, disabled student service 

administrators, vocational rehabilitation counselors, and other professionals have 

historically focused on an individual's functional limitations. Understanding the long 

history of investigating user abilities by these fields of study helped develop the Sight,

Sound + Movement workshop. The instructor specifically suggests to the participants to 
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not take the simulated disabilities personally but rather to use such opportunities as a 

future design tool when creating spaces for all users (fig 2 and 3).

Figure 2: Students are required to participate in at least 3 different exercises (2 indoors and 1 
outdoors).

Figure 3: Although the students are not asked to transfer from the wheelchair to the watercloset it 
is evident that the sapces often provided in the toilet rooms are too confined. 

Simulations, as often used in disability awareness training (fig 4), involve "immitating" a 

physical, sensory, or cognitive impairment for a limited amount of time, and are 

sometimes followed by a discussion to explore what was learned [6, 12]. However, 

outcomes are not always positive and may be detrimental. In actuality, most disability-

related simulations are designed to result in negative feelings. By disabling participants 

and simulating problematic experiences, given their new limitations [4, 6], participants 

learn how difficult it is to maneuver a wheelchair or see where they are walking. These 

simulations often focus on what people with disabilities cannot do rather than on what 

they can do with appropriate access, technology, or skills [4].
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Figure 4: Architects often overlook the fact that people do not always travel alone. Be it those who 
need assistance or a group of friends, many pathways are often uncomfortable or obstructed.

This approach is very similar to the exercises presented in the SS+M workshop. In the 

setting of an architecture school in the United States, the students are required to 

simulate three different disabilities; impaired vision through the use of impairment 

goggles, mobility impairment through the use of a wheelchair, and temporary impairment 

by way of a leg brace and crutches. However, the intended outcomes stated from the 

very beginning of the workshop is not to experience the disability or impairments but 

rather to experience the built environment around them as they move about the spaces

(fig 5 and 6).

Figure 5: Lack of transfer space, headroom, grab bars and toilet accessories.
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Figure 6: Architects and Interior Designers often overlook furniture locations and movable items 
which can become hazards and obstacles within the path of travel.

In developing the SS+M Workshop it was recognized that when these simulation 

exercises are implemented people would tend to focus more on the physical disability 

and not the surrounding environment. As stated in an article by John W. Smith [13], the 

fear of wrongly portraying the many disabilities or impairments is real. The SS+M 

Workshop factors this into the sessions by introducing the participants to a variety of 

people with disabilities who can better explain their experiences. Guests include a high-

school student who has been a wheelchair user his entire life, and an older adult who 

has recently lost his vision at the age of 72. The opportunity to hear from people who 

explain that there is no pity or sorrow needed, nor expected, helps to alleviate the 

awkwardness many may feel when participating in disability simulations. The opportunity 

to hear from someone with a disability say “it isn’t the impairment that is the problem,

but, the struggles of living in an inaccessible world” is what keeps the students focused 

on the learned outcomes of the simulations.
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In addition to the disability exercises the workshop requires research by each student,

such as photo journaling “good” and “bad” examples of accessible architecture, reading 

the Americans with Disabilities Act of 1990 [1] and presenting products and services that 

best demonstrate Universal Design. By carefully planning group discussions and 

conducting an exit interview at the end of the workshop, the students are better prepared 

to continue in the architecture studio designing accessible environments of the future.

Accepting Simulations:
“The reality is this: nondisabled persons can never understand what it is like to have a 

disability. Jumping in a wheelchair for a few minutes, wearing a blindfold, and stuffing 

cotton in one's ears does not make a person understand life with a disability” [3]. Brew-

Parrish makes a good point that there is no substitute for the real thing. The same 

arguments can be made for a wheelchair user, an obese person, and someone of a 

taller stature. Fortunately, the SS+M Workshops stress this point and attempt to satisfy 

the critics by removing the personal connection between the user and the disability. 

Instead the simulations highlight the user and the spatial environment. Until designers 

begin to design for the wide range of people instead of the average healthy male the

need for simulations will always be around. So often, architecture is taught as a technical 

curriculum with design being a secondary thought. The approach being presented in the 

SS+M Workshop is one of social consideration and attention to the general public. All 

ages, physical and mental abilities, and socio-economic status should be accounted for. 

Whether it be vision goggles and cane, a wheelchair, or online impairment simulators 

such as those promoted by the EDC at the University of Cambridge, the idea of 

educating the public of various impairments and the premise of Inclusive Design should 

be considered a positive step.
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Designing objects or systems? The 
role of design in assistive products’ 
delivery 
 
Correia de Barros, A. (1), Duarte, C. (2), Cruz, J.B. 
(1) UTAD – UNIDCOM/IADE, (2) UNIDCOM/IADE, (3) UTAD 
 
Abstract 
Given the fact that, a bit throughout the world, national systems to provide allocation and 
financing of assistive products present some flaws – which leads to people with 
disabilities not getting access to information and adequate assistive products, thus 
preventing them to achieve their independence –, it is becoming clear that the role of 
design is not only that of designing products, but also of designing alternative services 
and systems. 
This paper presents an ongoing field test to the implementation of such a system, which 
is based on a ‘Book of ideas’, created specifically for this project. This book provides 
step-by-step instructions for people to create their own artisanal, low-cost assistive 
products and was born out of real solutions created by stroke patients and their 
caregivers to face everyday problems. 
The book, which is part of a wider project, was created as a possible response to urgent 
needs of people with disabilities and it is based on the concepts of community, 
participatory design and sustainability. It is made available free of charge to people with 
disabilities and the elderly community, and it encourages the users to contribute to the 
project with their own ideas, thus creating a dynamic and cumulative object/enterprise. 
 
Keywords 
Assistive products; design methods; communication; system organization 
  
Introduction 
Although there are currently dozens of thousands of assistive products (APs) in the 
market (over 22 000 currently available, according to AbleData [1]) to serve several 
different purposes, data in the literature suggests there is still the need to develop new 
APs. Justifying this need are the facts that users lack offer regarding products for 
specific disabilities, while at the same time, they are demanding more in terms of APs 
appearance and availability of choice between models [2]. 

In order to try to insure designed products will get to intended end-users, designers 
developing consumer goods need to think beyond object function, morphology or 
ergonomics – there is an acknowledged need for designers to understand how markets 
work, to enhance the probability of intended target audiences coming across the 
products, feeling the need for the designed products and being able to afford them. 

260



PAPERSPAPERS

One of the purposes underlying the inclusive design approach is to enable consumer 
products/mainstream products to be used by the widest possible range of people, 
regardless of personal characteristics, such as functional ability or age. At the same 
time, and drawing from a need to reduce stigma encompassment and enhancing access, 
the inclusive design approach also intends to design APs with characteristics that will 
allow them to make their way into mainstream market [2, 3]. 

It has been argued before that the latter purpose has some limits to its scope of 
action, since many APs, especially more specific products designed for specific 
disabilities, due to its inherent nature, cannot follow this path into mainstream market [2]. 

So, beyond trying to design more suited APs to users in need of them, designers 
developing APs must bear in mind the specific channels to be followed by APs in order 
to insure they will get to end-users, which is markedly different from the channels 
followed by general consumer goods, because the first deal with the involvement of 
governments, financial aid systems, and rehabilitation institutions, amongst others, while 
the latter do not. 

In this paper we make an attempt to expose the APs’ specific paths, while arguing the 
need for designers to be aware of these existing structures to enhance APs access and 
use, hopefully illustrating as well how designing APs is much more than solving 
functional problems through form. We will also illustrate a hypothesis for an alternative 
path born out of findings about users’ capability and capacity [4] to solve their daily 
difficulties through informal design approaches. 

 
Assistive products’ specific pathways – Country systems 
In order follow principles such as those of equal opportunities promotion, non-
discrimination, solidarity or active participation promotion, several countries in the world 
have developed allocation and funding systems for people with disabilities to gain more 
access to APs (see, for instance the report from the Nordic Centre for Rehabilitation 
Technology [5]). The importance of these policies is proven by data in the literature on 
the benefits of AP use in the promotion of independence, quality-of-life, and self-esteem 
[6-8]. Beyond allowing for professional advice throughout the process of AP selection, 
these policies allow for people with low incomes to gain access to AP which they would 
not have otherwise. 

These systems always integrate the mandatory condition that the request is made 
through a medical doctor or an otherwise competent rehabilitation specialist (e.g., 
physiotherapist; occupational therapist) [5]. Many countries have standards for AP to 
meet in order to apply for funding – some countries develop their own standards system, 
while others adopt existing ones (e.g., ISO 9999-2007). 

Thus, generally speaking, for a request process to begin, the person needing an AP 
must first make contact with an institution (e.g., rehabilitation centre; vocational centre) 
where accredited professionals develop their activity and who are authorized to make 
the request for allocation and financing. The first barrier comes about when people are 
unaware of these services, meaning they may not take on the initiative to look for one of 
these institutions or professionals. The second barrier has to do with the need for 
professionals to hold extensive knowledge about the entire range of APs they can 
prescribe. Not having this comprehensive knowledge might compromise the whole 
purpose of the system. 
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Thus, from a designer’s point of view, there is no use in designing new APs alone, for 
it is not assured that the APs will make their way to users in need of them – at least not 
through these allocation and financing systems. 

Several studies, including those made in countries where such systems are 
implemented and running, report a recent increase in AP use, while the overall number 
of used APs is still considered to be low [9]. Some studies also describe users’ 
complaints about little access and information about APs [10]. 

Again, as designers, we understood we needed to get some information on why these 
undesired phenomena are happening in order to improve the probabilities of new APs to 
get to the hands of end-users. 

 
Gathering data about assistive product use and unmet need – a 
stroke patients’ case study 
Our study group, for reasons which fall beyond the scope of this paper, comprises 
Portuguese stroke patients and their caregivers. We have conducted semi-structured 
interviews with 80 stroke patients, focusing, amongst other issues, on quantity and types 
of help used. In theory there is no apparent reason for stroke patients not to get access 
to help in finding and acquiring appropriate APs, since they always enter a hospital 
following stroke, after which they have appointments with medical doctors who are 
licensed to prescribe APs according to evaluated patients’ needs. 

In reality, what our research has shown is that patients, in most cases, are not being 
informed about their right to get financial help for the acquisition of APs. In cases where 
patients did get informed about this right, the list of prescribed APs only comprised the 
more common APs (e.g., wheelchairs, articulated beds, bathtub benches), meaning 
patients were still left on their own to perform tasks which could be made easier if they 
were given APs for the purpose of performing these tasks independently. 

 
Table 1: Some of the tasks with most ‘incapable’ answers with associated APs and respective 
ISO code 

task 
Nr. of patients 
incapable of 

performing task 

% of patients 
incapable of 

performing task 

Type of assistive 
product for the 

purpose 

ISO 9999-
-2007 
code 

Cutting finger nails 63 78.8% Nail trimmer 09 36 09 
Cutting meat in the plate 54 67.5% Adapted cutlery 15 09 13 
Putting shoes on 
(including socks) 

44 55% Sock/Stocking aids 09 09 03 

Taking pills 39 48.8% Dosage boxes 04 19 03 

 
The average number of APs (those found that are contemplated within the 

homologated list of APs) per person is of 2.5 for the interviewed patients. Accounting for 
the fact that most of the APs patients possessed and used were mobility aids, followed 
by bathing aids, and knowing that most interviewed patients were dependent of others 
for most of their daily tasks, the results show people use less APs than they could in 
order to achieve independence in many daily tasks. For instance, most patients are 
incapable of performing tasks such as cutting their own finger nails (78.8%), cutting meat 
in the plate (67.5%), putting shoes on (including socks) (55%) or taking medication 
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(48.8%). In our results none of the 80 patients has an AP for either of these purposes, 
i.e. no patient had a nail trimmer, adapted cutlery, sock/stocking aids or pill boxes (Table 
1), even though they are contemplated in the official Portuguese homologated list of APs 
which uses the ISO 9999-2007 standards. Overall, we have noticed that most 
unawareness is about APs usually called ‘daily living aids’, which are those types of 
hand-scale APs intended to help users in domains such as: personal hygiene, dressing, 
eating, medication or leisure. 

Even being ill informed about their right to apply for the public system of allocation and 
financing of APs, patients could still acquire the needed APs if it were not for the fact that 
most users live with a monthly income of about 200 euro and that most patients also lack 
information on the range of existing APs for their needs. Lack of information might also 
be explained with the little number of stores which sell APs, especially in small cities. 

At the face of these barriers, together with the presence of an urgent need for a 
solution, patients and their caregivers end up creating their own solutions through craft 
making and trialling of new methods to be able to perform tasks independently, which we 
call ‘spontaneous inventions’. Including these ‘spontaneous inventions’ as APs used by 
the patients, the average number of APs used per patient rises to 3.8. 

Analyzing our data, we found no significant correlation between the number of 
spontaneous inventions and other variables having to do with data on the users or their 
surrounding environment. We could not as well find any models to predict the 
emergence of spontaneous inventions, whether these variables were age, gender, living 
arrangements, profession, working status, degree of dependence, education, year of 
stroke, amongst others. 

Figure 1: Examples of assistive products crafted by interviewed patients or their caregivers. 

 
Figure2: Examples of methods created by stroke patients to ease their daily living. 

 
Most of the interviewed patients, though, seem to gather, or be in the presence of, the 

necessary requirements which, according to Boufleur (2006), predict the emergence of 
spontaneous inventions: urgent need for a solution to a specific problem, lack of time to 
require professional services, lack of components in the conventional market, lack of 
financial resources, poor ergonomics solutions and poor adaptation of conventional 
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products into intended environment of use [11]. Boufleur (2006) calls these spontaneous 
inventions ‘gambiarras’, which is the term used in Brazil for this type of crafted products 
which are characterized by being made out of existing objects, being of low cost, and 
created from an urgent need to give an immediate response to a problem. 

Our analysis to these spontaneous inventions retrieved 4 different groups/types: 
new/artisanal assistive products, new methods, simple affordances, discovery of the 
assistive potential (described in more detail elsewhere [12, 13]) – which suggest different 
creativity approaches of patients and caregivers. Figures 1 and 2 illustrate some 
examples of artisanal products and methods found during the interviews. 

 
User involvement 
In our opinion, the phenomenon of spontaneous inventions is somewhat parallel to the 
concept of ‘appropriation’ of which Storni (2010) has recently drawn a very good 
literature review [14]. Storni (2010) has found, through a series of in-depth interviews, 
that users of self-monitoring devices develop their own personal ways of interaction with 
the devices which better suit their physical and psychosocial needs, which in most cases 
go beyond what prescribers or device developers would expect. From this analysis, 
Storni (2010) concludes that the established belief that users must be passive recipients 
of professional instructions and devices is obsolete. Users have the capacity to critically 
evaluate the self-monitoring devices they are given (or those they acquire) and the 
capability of changing initial instructions according to their goals and needs. 
Furthermore, since each user makes use of the device in his/her own way, Storni (2010) 
has found fertile ground for the re-design of these devices in order to prevent interaction 
problems mentioned by different patients. This finding has lead Storni (2010) to argue for 
the importance of participatory design as a solution to develop better devices for end-
users. 

The concept of participatory design is well known and used in design development 
and research, particularly in the development of products for people with disabilities, 
whether these are inclusive design products or APs (or both) (see, for instance, the 
FORTUNE project [15]). The participatory design approach involves users in the design 
process from idea generation to product trial. This approach is richer than task 
simulation by designers, for instance, in that users are able to raise design problems 
(and solutions) which designers on their own would not anticipate. 

Storni’s finding, although not literally mentioned in his research paper, is also related 
to user-driven innovation. Working with end-users (extreme users), observing their 
behaviours and listening to their needs, goals and demands might help in creating better 
design briefs which would allow for innovative and better suited products for the users. 

Nevertheless, even if these concepts of ‘appropriation’, ‘participatory design’ and 
‘user-driven innovation’ are accounted for in the development of a new AP, the question 
remains on how these new devices will get to the hands of end users. 

 
The ‘Book of Ideas’ 
Our interviews to stroke patients have revealed several possibilities for new AP 
development as well as opportunities for new inclusive products. Ideally, we should be 
able to gather small groups of stroke patients and caregivers in workshops to develop 
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these new products. Beyond being highly time and money consuming, the problem with 
these workshops is that they would require patients and caregivers to gather in a 
common place for a few days. Since stroke patients often live in isolation and lack 
interest in taking part in new activities, along with the fact that many require assistance 
to leave the house, it has not been possible up to the moment to conduct these 
workshops as we intended. 

So, thinking once again about the system of AP allocation and financing, we have 
designed a project to enhance user involvement and information about APs and 
inclusive products, while allowing for the establishment of communication channels in 
between patients and also between patients and professionals working around the issue 
of APs (e.g., rehabilitation specialists, designers), which would not require users to 
change their routines or leave their preferred environment. 

Many of the spontaneous inventions we found do not require a great expenditure of 
time, money or effort to be replicated. There were times when we would orally transmit to 
one patient the solutions for his/her problem which we had found in another patient’s 
home. Drawing from the enthusiasm with which patients received these ideas, the 
project we have developed had as a first intention to disseminate this knowledge and 
this intra-patients’ communication on a larger scale. 

With the help from a rehabilitation specialist, we have made a selection of 
spontaneous inventions found that would be suitable for dissemination and added a few 
ideas of our own. Some of the spontaneous inventions were not proper for dissemination 
due to safety or hygienic issues – such was the case of the hygienic chair found (in 
Figure 1), which, although very interesting from a design research point of view, it is not 
actually ‘hygienic’... We ended up with a list of 12 ideas which, together, compose the 
‘book of ideas’. 

 
Figure 3: Two pages from the ‘book of ideas’ showing a method to peel potatoes. 

 
A step-by-step scheme of instructions was designed for each idea, where each step 

consists of a drawing and an image caption (Figure 3). The ideas were grouped in the 
book by the domain they referred to (e.g., cooking, dressing) and at the beginning of 
each set of drawings there is a list of required materials/objects needed for the task, 
much like an instructions manual. 

The ‘book of ideas’ was then validated on a first stage with a rehabilitation specialist 
and, on a second stage, with designers, stroke patients and elderly people, to evaluate 
ease of use and, above all, level of understanding. The latter is a delicate issue, since 
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we had to insure people who were not able to read would still be able to understand the 
instructions just by referring to the drawings. 

After initial contact with professionals from several healthcare and social support 
institutions, who have showed a great interest in helping to distribute these books of 
ideas, the book is now in trial with these institutions, being made available free of 
charge. 

Institutions were given instructions to distribute the books through users and 
caregivers. They were also encouraged to show the books around to professionals 
working within the institution, so that they could (1) help disseminate ideas through oral 
transmission, (2) help users in replicating the ideas in the book, and (3) contribute with 
their own suggestions and ideas to the book. 

In order to enhance user intra-communication and engagement with the project, each 
book has some final pages destined to whoever wishes to collaborate with their own 
ideas and suggestions. Already during the validation phase, users, for the most part, 
showed their appreciation at the initiative and freely contributed with their own ideas 
which they thought could be included in the book, even if they were not asked to do it. 
One of the intentions of this book is, thus, that it can be constantly growing with more 
and more ideas from one edition to the next. 

 
Community 
Again, the issue with the system remains: How could we articulate the ‘book of ideas’ 
with the public system for allocation and financing of APs through an integrated 
approach? The way we see it, the book’s system would have to integrate the national 
one as a sub-system. The book would help to deliver immediate solutions to urgent 
needs, which the general system is currently unable of delivering. It would also allow for 
these solutions to be low cost, but there will surely be cases where professional help and 
advice would be needed. This is where we get to the strategy of adopting a line of work 
within communities. 

For it to be implemented at a national wide level, the logistics would be made easier if 
the working groups were divided into community sized groups. As already pointed out by 
Hersh and Johnson (2003), the community size may be more suited to fulfil users and 
professionals’ needs in a more efficient and beneficial way [16]. The AP procurement 
process (which is integrated into the AP allocation and financing system) is well known 
to be very personal, meaning professionals should individually and closely follow each 
user, since the acceptability or otherwise rejection and abandonment of prescribed APs 
varies according to the person, the object and the surrounding environment in which the 
AP is to be used [17].This is why the ‘book of ideas’ would best work under a case 
managers’ basis. Case managers are not only able of conducting deeper 
accompaniment of each user’s particular case, but they also have the possibility of 
creating empathy and establishing a relationship of confidence with the users. The 
project report by Gottlieb and Caro (2000), where an experience aimed at increasing low 
cost AP use is described, clearly shows the benefits of this case managers’ approach 
[18]. 

Unlike the FORTUNE project (which has a much wider scope) or the ideas being 
forwarded in the USA mentioned by Hersh and Johnson (2003) about creating small 
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regional centres for AP distribution, the ‘book of ideas’ project has the simple goal of 
providing immediate results while depending on existing structures. 

 
Designing the system 
The structure for the ‘book of ideas’ system we have designed up to the moment is 
based on the establishment of a network between designers (within a research and 
development unit), service providers (medical doctors, rehabilitation specialists, social 
support professionals) and users, where service providers serve as a communication 
channel between designers and users. Designers and service providers make an initial 
contact with users, after which possible ideas to the book are found and discussed. After 
a thorough selection, these ideas go into the book, with instructions created by 
designers. The book is distributed to service providers, who on their turn, will assure 
these books and their content are made available to users. Anyone who has a new idea 
for the book can depict it on paper and send it back to designers through the institution 
who has given them the book in the first place. The idea is then analyzed by designers 
and service providers, after which it may or may not be considered appropriate to be 
included in the book’s following edition. The person providing the new idea may, at 
his/her will, leave his/her contact so that professionals involved in the ‘book of ideas’ can 
discuss the ideas in more detail (Figure 4). 

 

Figure 4: Scheme for the system around the ‘book of ideas’ 
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As we have mentioned before, our research has found several opportunities for the 
development of new APs and inclusive products. This is very likely to continue to happen 
when the ‘book of ideas’ project is put to action – not only by noticing how spontaneous 
inventions could be adapted to industrial production, but also by identifying problems 
patients face for which there are currently no appropriate solutions. Again, this 
methodology would benefit greatly if the service providers worked on a case managers’ 
basis. 

In order to do this, designers and service providers would again need to be working in 
partnership for new product development, but a third party would need to integrate the 
system. This new entity would have the role of providing funding for research and 
development, while procuring conditions for the developed products to enter the market. 
Given the existing conditions, both in Portugal as in several others countries, this entity 
would probably be an existing foundation, interested in funding projects to promote equal 
rights and quality of life to people with disabilities and the older population. 

Walker [19] has argued the reasons that are currently blocking innovation in the field 
of APs, ranging from (1) lack of funding (2) to conflicting interests between minority 
needs and mainstream or (3) conflicting interests between different device standards 
systems from different countries. As an example of how these barriers could be 
surpassed, Walker exposes the basic structure and aims of the Medical Device 
Partnering Program, in South Australia. This program is, in essence, a platform which 
assists anyone who has had what the partners believe to be a good, innovative and 
commercially viable idea, by providing assistance with expertise, advice and technology. 
But in order to keep the program running, state funding is involved. 

What we propose in this paper is a design of a similar system which basically consists 
of a network of different stakeholders and an effective means of communication, allowing 
for any user to easily communicate his problems or his ideas, without requiring the need 
for user’s representatives or user organizations. What we propose is a way to assist 
users not only by having a place where they can come to for help, but, above all, by 
conducting the inverse path: meeting and contacting the users at their own environment, 
thus helping to break the currently existing gap between professional researchers and 
developers, and anonymous ‘spontaneous inventors’ who live with disabilities and think 
of design problems on a daily basis. 
 
Conclusion 
In this paper we have made an attempt to show how the development of products for 
people with disabilities has its own very particular challenges. From identifying what 
users really need and developing solutions to their problems, to a stage where users 
actually are able to acquire and use these solutions, design plays different roles at 
different levels. Working outside the mainstream and designing for what the market 
considers to be minorities brings about issues that go beyond product development and 
enter the domain of the design of wider and higher networks of organization. 

We hope we were able to demonstrate throughout the paper how one decision and 
goal seeking necessarily leads to other levels of design involvement. We believe there is 
a need for designers to be aware of this power within their line of work of not only 
designing objects, but also of designing systems in which these products are to live in. 
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Abstract 
This paper is part of the collaboration between a sociologist and a design researcher. 
Through observing the performance of interdisciplinary groups of graduate design 
students participating in our design labs, we explored the forms of exchange among 
them and identified the difficulties as well as barriers against teaching and learning 
Inclusive Design. 

The labs are named as the Methods Lab, a new design exercise to promote 
design for social inclusion started from a postgraduate art & design college in the United 
Kingdom.  By continual conduction and refinement of different forms of these design 
labs, we set up a double-loop cycle of learning in order to reach for the point of reflection 
for the aware of disturbances in relation to an existing paradigm. We also stress on the 
designerly ways of knowing that is basically solution-focused through which different 
solutions are proposed. This kind of abductive reasoning helps us to reflect the nature of 
the problems in hand.  

Through analysing our experiences and journey in the first three Method Labs, 
this paper aims to rationalise and extend the use of reflexivity from social researches to 
design researches, and also explore the extent of how inclusive design methodology 
could lead to social innovation and sustainability.  Of more important, it aims to urge 
designers to think of their relationships with potential users and their social missions 
through working with an online platform, i.e. www.designingwithpeople.org and 
investigate how to shift from design products to design social innovation. 

 
Keywords 
Inclusive Design, Participation, Disability, Design Exclusion and Social Inclusion, 
Double-Loop Learning, Solution-focused ways of design, Social innovation, 
Sustainability 
 

Introduction – Inclusive Design in design 
education  
Whilst the introduction of legislation and the ensuing development of standards in the 
United Kingdom have lead to a formalisation of Inclusive Design spirit, difficulties still 
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exist in applying the wide range of related methodologies to complex design situations 
and communities.  There have been barriers in the practical application of the principles 
of Inclusive Design into mainstream design education [1]. This paper is part of the 
collaboration between a sociologist and a design researcher; both parties expect to deal 
with practical difficulties in teaching the application of social inclusion and design.  Two 
of our major concerns are how to figure out the appropriate methods to understand 
‘needs’ of the socially excluded people and how to accomplish Inclusive Design practice.  
We maintain that the answers to these questions would help us to design the curriculum 
in teaching Inclusive Design.   

Since 2008, we employed the reflexive ethnography approach to understand the 
relationship between researchers and subjects in design research. As Davies [2] stated 
that this approach can ‘lead to a form of self-absorption that is also part of the definition 
of reflexivity in which boundaries between subject and object disappear, the one 
becomes the other, a process that effectively denies the possibility of social research’.   
We are also guided by the model of double-loop learning [3], which ‘it offers the potential 
for paradigm shift through reflective dialogue, in terms of knowledge, self can action in 
the world ’ [4]. By continual construction and refinement of different forms of Methods 
Lab to explore design processes for social inclusion, we set up a double-loop cycle that 
allows points of reflection for new possibility of design to be rendered possibly. 

 
Learning through doing 
Our basic tenet in training people as socially responsible designers through Inclusive 
Design practice is that we should develop different forms of mechanisms to provide 
‘experiential learning’ experience to participants.  The reason underlying such a decision 
is based on our experiences in analysing and conducting an Inclusive Design awards 
scheme for graduate students, which starts from the 1990s.  The second author of this 
paper found that most brilliant students were good at working on relational or extended 
abstract level in their own subjects but they are too confident to recognise the need to 
spare their time to ‘learn’ or ‘explore’ the principles of Inclusive Design.  As a corollary, 
their subsequent designs are basically short of any Inclusive Design practice. After a 
series of reflections on the trainees’ performance in the awards scheme, in 2008, we 
identified the most important educational element for Inclusive Design is to enhance the 
experiences of learning through hand-on and holistic experience for participants to 
reflect and transfer their own practice.  

After this reflection, we followed Dewey’s tenets that learning is a process of 
going through ‘trials and errors’.  As Dewey [5] described, ‘true education can only 
happen in empirical situation through reflection of the real world’. The idea is to design a 
process of learning through doing, learning through experience. Moreover, as Cross [6] 
argued that the designerly ways of knowing is basically solution-focused through which 
different solutions are proposed and evaluated in order to reflect the nature of the 
problems in hand.  It is a kind of abductive reasoning.    

Since the first lab in 2008, participants were asked to search for the implications 
of their design so as to manifest the nature of the problems in hand.   Through this, 
participants have to think through the possible outcomes upon putting their design to 
work, and see if their solutions lead to new problems and subsequent questions. 
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What is Methods Lab?  
The design exercise, entitled the Methods Lab, was first introduced in 2008 as a 
collective exercise and awareness experiment for graduate design students at the Royal 
College of Art to learn social responsibility. It brings together design tutors, alumni and 
students from different art and design disciplines to work together with an assigned 
'creative partner’ (i.e. design users with specific disabilities) to co-create a design 
concept for a more inclusive society.  

The title ‘The Methods Lab’ is drawn from the study by Aldersey-Williams H, 
Bound J and Coleman R [7], from which they developed user research methods with 
experts in design so as to develop their ideas into a methodological and practical 
framework to understand experimental design methods. Besides, the construction of the 
format of the Methods Lab is based on the successful Challenge Workshops, which has 
been developed by Julia Cassim since 2000, the outcomes of these workshops have 
proved that the principles of Inclusive Design could not be grasped until designers have 
experienced it and reflected on it.  These experiences encourage us to employ ‘learning 
through doing’ teaching model for designers to ‘learn’ inclusive design practice.  

Another key component of the Methods Labs inspired by the Inclusive Design 
Challenge is the involvement of creative partners.  This tactic is not only to offer more 
opportunities for those being design excluded to experience creative design processes, 
but throughout the process of designing different Methods Labs; we continually refine 
our framework to enrich the experience of Inclusive Design methodology by changing 
profiles of ‘creative partners’ in different situations. Refinement is basically guided by the 
ethos of double loop learning.  With this theoretical guidance, we expect our participants 
figure out some creative solutions for social inclusion and beyond. They are called 
design labs not challenges or workshops because our role as facilitator is to provide an 
experimental experience for participants to identify their own methodology as well as for 
ourselves to reflect our practice of design for social inclusion and participation.  
 

The Journey - From inclusivity to social 
innovation  
A series of Method Labs gatherings is conceived as a journey towards a possible 
destination, which to all parties is unknown.  The construction of the trajectory of the 
journey is totally retrospective.  Table 1 shows how this evolution happens: our 
participants are all Master Design students working with invited ‘creative partners’.   
Apart from the objective of the first gathering, the objectives of the rest are changing 
according to issues and problems, which had been identified in the previous Methods 
Lab.  In other words, the results of each Methods Lab would bring forth a new set of 
questions for the next Methods Lab. The result of one lab is a lesson by which new 
insights are gained and taken as the resources to figure out the design of the next round 
of the Method Labs.  After each round, we identify the issues, which have appeared after 
the application of the proposed solution for the problem in hand. We attempt to apply the 
double-loop learning to the experiences gained from the gathering which explains 
‘learning that results in a change in the values of theory-in-use, as well as in its 
strategies and assumptions’ [8]. 
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The 
Methods 
Labs 

Methods Lab One  
(Nov 2008) 

Methods Lab Two 
(Feb 2009) 

Methods Lab Three 
(Nov 2009)  

Next step: 
Methods Lab Four  
(Nov 2010) 
 

Objectives  Explore new way to 
teach inclusive 
design 

Explore social 
innovation through 
interacting with 
‘invisible disability’  

Explore designs for 
inclusivity and 
sustainability  

Explore (inclusivity + 
sustainability = social 
innovation) 

Creative 
partners 

Artists and 
designers with 
disabilities  

Young MS patients 
and new charities of 
MS and disability and 
design  

Mixture of people with 
hearing impairment and 
MS patients 
+ older users  

Older residents from 
local communities 

Participants MA design students 
Leaders  Design tutors  Design tutors  Design alumnus Self selected 
Programme  2 days 

Looking at creativity 
and inclusivity  

2 days 
Rethink about social 
innovation together  

2 days 
Collective solutions to 
sustainable lifestyle  
With a special keynote 
speaker  

5 days  
Collective solutions to 
sustainable lifestyle 
with a series of 
keynote speeches 

Result From user-centred 
to people-centred 
design  
Transfer individual 
student  
 

• From personal 
solution to system 
design 

• From social 
model to cultural 
model of disability  

Further explore cultural 
model of disability  

Learning from 
diversity and develop 
solutions for all  

Lesson Need to develop a 
framework for 
inclusive design in 
order for students to 
follow  

Need inspirational 
figure  
 

• More precedents 
• Longer time frame  

- 

Table 1. The evolution of the Methods Lab 

 

Methods Lab One - working with designers & 
artists with disabilities  
The Methods Lab: Exploring Design for an Inclusive World, started as a creative 
workshop to explore new ways to design with people for social change. In this stage, we 
did not figure out a well-defined problem for the participants.  The issues stated were 
about ‘how designers could put people at the heart of the creative process and increase 
understanding of the needs of disadvantaged groups, ensuring that our designed 
environment is inclusive and accessible?’ Then, the next question is: Who are the 
people? These were the questions posed for our participants in the pilot Methods lab, a 
two-day workshop that took place in November 2008.  

The 1st Methods Lab brought together 30 design students from different art & 
design departments, who were divided into four multi-disciplinary teams.  In each team 
there involved an invited ‘creative partners’ who are professional artists or designers with 
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different forms of disabilities.  Their role was to inspire the design teams to work out 
design concepts on the basis of their creativity and unique insights.  Creative partners 
worked with the design teams throughout the two-day workshop and delivered inclusive 
proposals together with the team members in a college-wide presentation in the late 
afternoon of the second day of the workshop.  

Four teams responded to the design brief differently with different proposals. 
Team 1 members worked with a painter with visual impairment and designed an audio 
device for museum and gallery visitors to access exhibit information, Similarly, Team 2 
members who were working with a painter who has visual problems focused on the 
general application of how information was displayed in our environment such as bus 
stops. Team 3 members who worked with two wheelchair users suggested the 
‘Lodestone’, an interface that provides extra information for directions at ground level.  
Finally, members of Team 4 designed ‘Fragile’, a game that aims to raise awareness of 
disabilities by encouraging people to empathise through their experience. This game 
was inspired by their interaction with their creative partner who is a textile designer with 
Rheumatoid Arthritis (RA). For more details of each project, please visit 
http://www.hhc.rca.ac.uk/1939/all/1/methods_lab%281%29_09__.aspx). 
 
Lessons (1): Inclusive and Participatory Design  
In this first round of the Method Labs, it is clear that most members were oriented to 
problem-focused.  They thought of people with disabilities as those who need assistance 
from designers.  People with disabilities are the users of their design products.  Their 
main emphasis is only about testing with users like many other types of user-centred 
research or design to see if their designs could assist the users.  But it has nothing to do 
with the involvement of the creative partners, i.e. people-centred.  The members were 
able to ‘interpret’ the needs of the potential users but had not put them at the heart of the 
design process yet.  We found it intriguing that why the designers always incline to take 
a leading role.  However, there was a participant who had a different experience in 
design with users after the design lab. 

Fig.1 shows the Vidarbha Cotton Widows project by a communication design 
student, who was a team member of Team 4. Her individual project started with a two-
month trip to the Vidarbha Region in India. It examined the extent of an advertising 
campaign and the claims made by the world biggest producer of genetically modified 
seeds. Through interviews and discussions with more than 15 widows of GM cotton 
farmers, seed shop owners, the head of the local GM seed company Ankur Seeds and 
an organic farmer who has been developing a native seed bank that helps farmers to 
return to native seeds. Apart from designed a book, video and new campaign to present 

the situations of why farmers committed suicide 
after the failure of the project are illustrated, she 
also used her research results to work with 
those widows to apply funding from Germany to 
build new houses (Fig.1, right).  This reinforced 
our intention for individual learning and adapted 
the practice of Inclusive Design into students’ 
own practice. This highlights the difference 
between the methodology of user-centred 

Fig.1 Vidarbha Cotton Widows project by  

communication design student, Verena 
Hanschke (from Photography project to 

enhance social innovation) 
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design which regarding ‘users as subjects’ while people-centred such as participatory 
design and co-design as collective creativity in design, which treats ‘users as partners’ 
[9]. 

 

Methods Lab Two: Living with MS (Multiple 
Sclerosis) 
From the experience of the 1st Methods Lab, we found that it was essential to develop a 
framework for students to guide creative partners at the heart of the design process.  We 
designed a kind of guideline for this purpose and see if this would facilitate the 
participants to acknowledge the creativity of the design partners.  Our solution has five 
steps that were developed into a poster (fig.2): 
1) Be inspired by creative partners – Creative partners were briefed to ‘design’ a 

creative journey to inspire design students  
2) Identify design directions – all the team members need to analyse their journey 

with their creative partner and identify possible design directions 
3) Integrate creative and collective thinking – from individual ideas, all the team 

members need to work together to develop a holistic concept 
4) Design for all, including people with disabilities – testing concept with their 

creative partner and other scenario  
5) Introduce design principles for social inclusion – develop a way to present 

their design process and concepts to wider audience  
In the 2nd Methods Lab, four design teams worked with members from SHIFT.MS and 
Enabled by Design, both are charity organizations set up by young patients with MS 
(Multiple Sclerosis).  Four MS patients with different social backgrounds were invited to 
sensitise the participants to notice the diversity of MS patients.  For example, Team 1 
was worked with a wheel-chaired user who has suffered from MS for over 15 years and 
her main issue is her emotional detachment from urban living due to disability. The final 

design ideas are intriguing.  Design students 
suggested the 'Memory Scarf' which is a 
digital diary serving as a navigating device.  It 
is also a personal accessory, which can 
express emotions without talking.  Four teams 
proposed improvement in different service 
systems in our society to benefit different 
people and the general directions were to 
replace medical devices with personal 
belongings. (All projects details can be found 
at 
http://www.hhc.rca.ac.uk/1943/all/1/methods_l
ab%282%29_09.aspx). 
 

Fig.2 Inclusive Design Guideline/Poster for the 
Methods Lab  

(illustration by Ali Hodgson and graphic design 
by Selina Swayne)  
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Lessons (2): From inclusive design to social innovation  
Among the four teams, there were creative ideas but still some teams did not put the 
user at the heart of the design process.   The team members showed no signs of their 
awareness of the psychological and emotional reactions of the users in using their 
designs. Only Team 3 introduced the design website ‘Inreach’ which was the result of 
the suggestion put forward by the creative partner with MS.  The creative partner 
initiated this idea since he needs to follow physiotherapist’s instruction to do exercise in 
order to release pain. However, he finds that following the advices of experts appeared 
to be a less enjoyable experience.  He also feels subordinate to the experts who may not 
have legitimacy to instruct others at all time.  Throughout the interaction with design 
students, he suggested replacing exercising with productive works such as gardening so 
that he can earn money through his repeating exercise treatment. He also wants to 
share his idea on the proposed website, InReach (fig.3) and encourage other people to 
put creative ideas for the challenge of disability and unemployment. 

This social innovation idea puts forward by Team 3 criticises the medical model 
of disability in which patients are only regarded as the ‘users’ waiting for the assistance 
by the people with expertise but leading designers to develop inclusive design ideas to 
accomplish a more inclusive society.  This creative idea of ‘Inreach’ downplays the role 
of medical practitioners and points out the pitfalls of the social model that focusing too 
much on criticising social barriers would ignore the creativity of the people with 
disabilities.  In fact, the creative partner in Team 3 never thought of himself as restricted 

by the social environment or having a self-image as 
the victims of either the medical practitioner or social 
barriers.  With a suitable design of kits, he could reveal 
his productivity and creativity at the same time.  His 
form of participation in social life not only changes the 
power relationship between experts and laymen, but 
also the general conception of the social model that 
the boundary between social barriers and individuals is 
fixed and given. 
 

Methods Lab Three – working with young people 
with disability and older people  
The ideas of ‘InReach’ Website in the 2nd Methods Lab reminded us what Murray R. et al 
[10] suggested, ‘[a]ll over the world, social innovation is tackling some of the most 
pressing problems facing society today – from fair trade, distance learning, hospices, 
urban farming and waste reduction to restorative justice and zero-carbon housing. But 
most of these are growing despite, not because of, help from governments’. It is right to 
say that many social innovation projects were started by people and designers become 
facilitators.  As inspired by double-loop learning, changing our values or even pre-
reflective being would bring forth social innovation.  Thus, in this round we focused on 
how to change respondents’ habitual belief and pre-reflective ways of thinking 
 We put forward two big social issues: inclusivity and sustainability.  These are 
two general questions, which serve as the objective of their designs.  But the core of this 

Fig.3 InReach Website 
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round is how to learn from the ordinary people.  We thus added another new type of 
creative partners to the team.  Apart from creative partners with impairments, in each 
team there was an elderly person from the University of Third Age (U3A). 

We also invited designer and gerontologist, Professor Patricia Moore, to give a 
keynote speech to share her experience from the experiment of disguising as an 80-
year-old woman to travel around the USA to her recent design projects about empathic 
design. Additionally, we introduced the developing webtool, www.designingwithpeople, 
as the introductory session in order to give a holistic framework for participants to 
understand the practice of designing with people which are based on ‘how to start 
inclusive design processes’ and ‘what are the related methods and ethical procedure’.  
  
Lessons (3): Tacit Knowledge for sustainability   
Over a two-day period, four teams of post-graduate design students worked together to 
explore inclusive design methodology and develop design proposals, which were 
presented at the end of day two.  It was a very common discovery that the tacit 
knowledge of people was essential in our effort in looking for solutions to achieve 
sustainability. It seemed to be the result of our encouragement to the participants about 
being aware of the needs for knowledge exchange that all teams were able to capture 
the expertise of the everyday lives experience of the ‘creative partners’. Most of the 
‘creative partners’ took the lead on the development since they in fact had more 
experience of sustainability than design students, projects details can be found at 
http://www.hhc.rca.ac.uk/2661/all/1/methods-lab-09-10--.aspx. 

We found that even if designers play the role of an facilitator of communal life, 
people are able to design for their own lives.  Just like the Community Recipe Book 
(fig.4), put forward by one of the teams, which aims to provide ideas for events that 
could be organised to meet neighbours, the book could be used as a sourcebook of 
suggestions about what could be done 
to help one another. The book was 
intended as a start-up tool, followed with 
the movement promoted through radio 
and local initiatives. As the movement 
generates popularity, it is envisaged that 
ideas could be shared via on-line social 
networks such as Twitter and Facebook 
for community.   

 

Discussion: A two-way exchange through 
designing participation for social inclusion 
The Methods Lab is a new form of design exercise for social inclusion as well as 
innovation with the aim to develop on-going dialogues between Inclusive Design 
practices with other social practices.  Based on all these discussions, we expect to reach 
for one more level in terms of our new model which is concerned with the balance 
between making better designs which are inclusive and creating learning experience to 
participants through design events.  

Fig.4 The ‘Community Recipe Book’ 
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The Methods Lab is a platform for different stakeholders to test and try out 
methods through specially designed situations, i.e. interactions with design excluded. 
Through this journey of Method Labs, we found that the advocacy of, sharing resources 
led to more people’s awareness of those livings around them and higher motivation to 
look out for other resources.  Secondly it would promote a local ethos of sharing.  
Additionally, its development works together with the development of a web resource, 
www.designingwithpeople.org.   

Our major finding of this journey is that we have neglected two issues.  The first 
is our ignorance about the potentiality of the tacit knowledge that is used in the daily 
practices of the ordinary people, no matter whether they are people with or without 
disabilities, no matter they are young or elderly people.  The other omission is that 
people are communal in nature.   Social innovation could be developed from commual 
life. 

During the Methods Lab, we are concerned with the lessons learnt from one 
stage and those lessons in turn become the crux of the practices in the following round 
of Methods Lab. Frankly speaking, at the moment we started the first round, we were not 
certain if we could design an educational platform on which participants could have 
dialogues with creative partners, let alone making suggestions about how to achieve 
sustainability and social innovation.  Inspired with abductive logic, we just looked forward 
to having new experiences and astonishment in the future.  What we could do is to 
extend the impact of design events on participants and leave a legacy of design practice 
for the subsequent events.  This was inspired by Cross [6] that solution-focused ways of 
designing is a way of applying the abductive logic in design.  For us, solution-focused 
ways of designing should be accompanied with the double-loops learning, i.e. changing 
the pre-existing values, in order to further our effort in generating new ideas of design.   

After our reflection on the experiences gained from the Method Labs, we believe 
that social change could be achieved by encouraging both designers and our ‘creative 
partners’ as Giddens’ suggestion [11] to ‘exercise personal power to change their living 
environment and write their own biography’. In order to encourage participants to change 
their living conditions, we adopt Inclusive Design as a methodology to sustain the impact 
of design as a creative force for both design community and their recipients.  All these 
good practices are in line with Lee’s [12] idea of ‘Design Participation Tactics’ which urge 
designers to work closely with people in the real world and to play the new social role as 
design advocates rather than design experts.   Moreover, according to de Certeau [13], 
tactics are temporary and spontaneous, not necessarily linked to an overall pre-planned 
approach.  In other words, ‘tactics’ represents a kind of on-going reflective action on 
hands-on experience. As hands-on experiences come from both designers and the 
community of the daily practitioners, the community of practice in design is composed of 
designers, the users, and the users’ communities.  This echoes the motto of ‘Design 
Participation Tactics’ that designers should go into people’s field of everyday life.  This 
underlies our decision on using ‘learning by experiences’ as the general orientation of 
the Method Labs. 
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Abstract 

Space design can energise or de-motivate in equal measure. It fundamentally impacts on 

people's experiences and their capacity for interaction and innovation. Social innovation can 

develop organically, but there are key design processes that help create the conditions for its 

development and contribute to its success. This paper explains how an inclusive design 

approach, placing the users and their needs at the centre of space design, can have a 

dramatic effect on the culture of the space and those who use it: enabling groups of people 

to connect, interact and collaborate, and in doing so, foster social innovation.  

Co-design practitioner’s tools are described and explained, along with how they engage 

the users and build a community of design. Details of these activities, creating spatial 

affinities and inter-personal relationships with objects, for example, are also described. 

The descriptions are complimented with images from various projects by TILT, 

demonstrating the processes themselves and the impressive finished spaces that emerge. 

Stories of connections and collaborations from these spaces are shared, reflecting the 

genuine impact of this inclusive design approach to delivering social innovation. 

 

Introduction 
 

Social innovation is by its very definition about people, and about transforming their 

relationships with one another. So any space wishing to encourage social innovation would 

have people at the heart of its design methodology. Sadly, this is rarely the case.  

 

Most space design still relies on the inspiration of one or more design ‘experts’, combined 

with the inputs of a client, often represented by only one or two people. Together they 

articulate the brief, and define the needs of the wider users often without meaningful 

consultation. Consultation with users, or through Steering Groups, does happen but is 

tempered by language barriers [the ‘expert’ and the ‘layman’ not understanding one another, 

for example] or simply because it is seen as periphery, not at the heart of the design 

process. 

 

The inclusive design approach embraces the social, challenging this ‘top down’ thinking 

and replacing it with a multi-stakeholder, non-linear, interactive ‘action based’ co-design 

process.i Co-design focuses on mutual learning, placing the users at the centre of the 

process, transferring their wishes and needs into a physical space that fulfils those needs 

cohesively, while they develop an affinity with space and objects. So the resulting spaces 

have a deeper connection with the co-designers and better enable creativity and innovation. 
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The key notion is a re-evaluation of space and spatial relationships. Rather than a 

container into which we place things, the activities and processes prompt the idea that space 

is an ever unfolding conversation, and this communication, whether between need, intent, 

power, ethics, value, or aesthetics is both pliable and unending, so by being a part of that 

conversation one can be empowered to transform spaces. A ‘finished’ space in some 

respects is simply a pause in this conversation.  

 

We can understand space design, or architecture, as an organising of parts and a whole, 

understood through experience, movement and use. One focus of the co-design approach is 

to explore and understand the tacit and experiential aspect of this need in respect of a 

community of users, to create and foster a culture from which the space design emanates, 

rather than the other way around. This is the conversation that is captured to best design an 

enabling space for social innovation. 

 

Co-Design Process and examples of Tools 
 

The Inclusive design approach is separated into three phases: Listening, Creating and 

Making. The tools required for an effective inclusive design approach are geared towards 

inspiring participation and engagement while delivering practical results.  

 

The contrast between the Listening and Making phases reflects a key aspect of how the 

inclusive design approach works in practice: always tightly facilitated, the rhythm of the 

processes goes from open to defined, a wide-ranging and explorative path that ends up in a 

very focused and defined brief, design package and finished space. 

 

The key challenge for the designer is to manage this opening up and closing rhythm: 

While the overall project converges, firstly to a very specific brief and then further to a 

particular interior and finished space, the process is opened up at key points, and after 

required insight, closed down. So like breathing rhythm through the project the designer 

manages these moments to best engage and communicate with the user group in order to 

foster and maintain a genuine feeling of inclusion and agency. It is a responsibility that 

requires integrity and commitment from the designer; otherwise he/she will lose the honest 

attention and expression of the community. 

 
Phase 1: Listening  
 

This is perhaps the most important phase, encouraging the participants to take ownership of 

the design process by engaging them in ‘action based’ co-design. This phase involves 

activity-based workshops and participant led data collection, with the intention of co-

delivering a design brief for the space. The following activities were developed and used by 

TILT on various projectsii: 
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“WWWW” The Who, Why, What and Where of the space. Users work independently in groups on 

‘tables’ in the space. These questions are broad and gauge the affiliations and networks that can 

leverage the space, along with defining key concerns of the user group itself. 

 

 

  
“Ask the space” The intuitive responses to a space, whether practical, emotional or phenomenological 

are prompted by many questions located before the “Ask the Space” workshop begins and answered 

by participants as they explore. At this stage this will be their first experience of the space. 
 

  
“Smoke Room/Balloon Room” Creating distinct experiential installations in a space to elucidate spatial 

perception, affinity and narratives. Intuitive participation is essential to bring to life the relationship of 

the user to the physicality of the space. It can be well done through fun or irreverent installations. 

 

Installations like these transform the way one understands and interacts with space. From such a 

prompt the continued insights and ideas of the co-design participants become deeper felt and more 

significant to the overall design. 
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“Object Call” and “Blind lead” Activities based around spatial legibility and flow. “Object Call” asks 

users to identify and position an object they associate with the developing space, then talk through its 

relationship to others objects and positions.  

 

While in Blind Lead a team directs a blindfolded user through a scenario in the space via walkie talkie, 

leaving a ‘trace’ of coloured string. Through activities like these users develop an understanding of 

spatial inter-connectedness and the need to develop macro and micro perspectives in design. 

 

Phase 2: Creating 
 

In response to the brief, the design team starts the process of ideation and prototyping, while 

continuing workshop scenarios. The culmination is a technical specification for the space: 

consolidating the wide-ranging data and experience from Phase 1. 

 

The brief itself is formatted and written up in a standard fashion. The data, analysis and 

insights from the co-design will appear written up in the brief also, while also being 

graphically represented. It is important to clarify and synthesise these elements in order to 

communicate with the necessary consultants, contractors and others who will need to work 

with them later oniii.  

 

   
“Image Storm” and “Rapid Prototyping” Again in workshop scenarios users create moodboards and 

models to test and explore the developing designs, often in 1:1 scenarios or mock-ups. In the activity 

“Image Storm” users have taken and collected images through the previous phase, now they sort and 

apply them to the models themselves, detailing location of activities and zonal interplay. 

 

Phase 3: Making 
 

It is crucial at this phase to gets hands on involvement from the end users to really 

encourage affinity with the space and the objects that occupy it. The impact for people of 

having been involved can have a profound effect on their perception of the end result. 
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“Co-make” Participation can vary according to levels of skill and confidence but most tasks are 

relatively simple and tightly facilitated. For example, the sense of working at a table you have helped 

make is very powerful
iv
. The two examples above are the offices of Climate Change campaign group 

10:10 and the Hub Zurich. 

 

Inclusive Design in Practice 

 

This inclusive design approach has been used extensively in the creation of social 

innovation ‘Hubs’ and other spaces in both London and throughout other cities globally. TILT 

is developing the process further, to include community spaces, café’s, restaurants and an 

ethical textile workshop in Kenya. 

 

A key observation from our work is that despite the very diverse cultural contexts in which 

these spaces have been created, there is a consistent enthusiasm for the inclusive design 

approach. The design narratives of objects tell the story of a space and reflect the values of 

the people using it. Stories provide the opportunities to mobilise all aspects of our approach, 

and encourage positive behaviour change.  

 

The extent to which this impacts on their willingness to collaborate and connect with 

others is also very evident. This sense of community created as being part of a shared 

process endures, and is further embedded as the community grows, telling each other and 

newcomers their story. 

 

This relationship and affinity with the space and the objects within it helps to dissolve the 

social barriers that often curtail innovation, creating a relaxed interdependent atmosphere 

despite the high levels of activity, and one primed for connection and collaboration. The 

furniture can also be playful and transformative, fulfilling more than one sole function and 

adding another talking point for users to engage around. These tacit interventions and 

installations further the process of the co-design through the lived experience of a completed 

space. 

 

The physical spaces themselves can be characterised in a number of ways, for example as 

zones, reflecting different states and activity, similar to Michael Walzer’s two types of urban 

spaces: “single minded” spaces that fulfil single functions (i.e. houses and car parks); and 

“open minded” spaces that are multi-functional and participative (i.e.: parks and cafes). In 

open-minded spaces, urgency is replaced by an inclination to engage with other people.v 

 

This flexibility creates the opportunity for people to find locations that suit their prevailing 

mood or activity, and leads them towards others who are in a state of like-mindedness. This 
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sense of like-mindedness is an integral part of defining the founding sensibility for 

communication, collaboration and ultimately, social innovation. It is the inclusive design 

approach that takes heed of this tacit need and creates a physicality to enable it. 

 

Impact 
 

These spaces have becomes centres of social innovation producing and fostering a plethora 

of new social enterprises and initiatives that deliver positive social impact. Many of these 

new ventures credit the space and its unique culture for connecting them with the people 

and resources needed: 

 

“The Hub considerably reduces the intimidation of starting your own business through its 

open, authentic culture. It’s more than an office space, it is a group of individuals working 

towards great things, and importantly helping each other out along the way”. 

Amil Tolia, Founder, Reference Tree 

 

“I was sceptical at first, but the co-design approach was amazing, it inspired participation 

and showed that it is possible to make a difference by taking part. The office has become 

a place that supporters love to visit.” 

Eugenie Harvey, Director, 10:10 

 

   

Examples of finished spaces using the co-design approach. From left to right: Emersense, Vienna, 

10:10, London and Hub Madrid. 

 

Conclusion 
 

Using an inclusive design approach to foster social innovation can produce impressive 

results, but it is not without its challenges. The energy and effort required to facilitate and 

lead the process requires significant investment but the dividend in terms of improved space 

design capable of enabling innovation is clear. Mapping and developing effective tools to 

manage and guide this process will be key to embedding it in the mainstream so that 

eventually the inclusion of the end user in overall design process becomes the default 

position.  

Without this commitment to people, spaces that purport to support and encourage and 

social innovation are failing to understand the basic fact that innovation comes from the 

bottom up, and a refusal to trust and invest in the user community at the beginning of the 

process will ultimately lead to disengagement in time. Too many well-meaning projects have 

failed to grasp this concept and have invested large amounts of money only to create 

‘hollow’ centres for innovation. Developing effective social innovation must include the user. 
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Abstract
Public spaces should be utilised, enjoyed and celebrated by the whole population. In 

these areas, human diversity can be embraced and appreciated as an opportunity for 

rich urban experiences. Frequently, however, they reflect the exclusion of portions of 

society. Excluded people do not feel that these spaces also belong to them. Involving 

end-users in the design of products they are going to utilise in the future may be an 

efficient way to minimise exclusion. This study probes the integration of city planners, 

politicians, and the general public in the creation of urban elements. More specifically, it 

argues that when interaction is a component of these elements or the activities 

accommodated by them, they may help counter exclusion. As a pilot experiment, an 

interactive installation was set in a gathering space in Ottawa, Canada. A study was 

conducted to compare participants’ behaviour during the experiment to the population’s 

behaviour when there was no stimulus. Initial results substantiated the artefacts’ 

potential to promote inclusivity and improve the urban experience.

Keywords
inclusivity, interaction, urban experience, co-creation, public spaces

 

Our cities need to be public spaces where we are giving the best of what the city has to 

offer to everyone [1]. Urban areas should be occupied and used by city dwellers, offering 

them pleasurable and enjoyable experiences. But do these spaces really serve as many 

community members as they could? Do they invite the whole population to utilise them 

and take responsibility for their preservation? This paper intends to provide a broader 

comprehension of the nature of inclusivity in public spaces. Even though these areas 

should work as an example of inclusion and social responsibility, a quick look at any 

city’s gathering spaces might reveal some evidence of exclusion and underuse. The 

study attempts to identify who is often excluded from the urban spaces and the reasons 

why this happens. Urban exclusion might result in ‘urban alienation’ [2], a concept which 

is explored in this research.

Co-creation is presented as a possible solution to social and urban exclusion. Highly 

recommended when a social change is intended [3], the co-design process suggests the 

involvement of the general public, urban planners, politicians, and designers in the 

development of the urban elements that are used in public spaces. In this case, the gap 
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between the user and the designer may be drastically reduced [4], which enables this 

professional to better understand the public’s needs and cultural specificities. The user, 

in his/her turn, may feel more involved in the community issues and may develop an 

emotional attachment towards the products [2]. 

Addressing participatory interaction in urban spaces is another endeavour of this 

paper. It argues that interactive products and activities may foster inclusivity and improve 

the urban experience. These stimuli might promote what Whyte [5] has called the 

triangulation process, which happens when linkages between people who may not even 

know each other are encouraged. 

The assumptions that support the ideas presented in this study were investigated 

through an urban experiment. Unexpected objects were installed in a selected public 

gathering space in Ottawa, Canada. The participants’ behaviour during the experiment 

was compared to the public’s behaviour when there was no stimulus. The objective was 

to identify changes in the nature of the space when urban elements encourage 

interaction. Observations regarding inclusivity and the urban experience are described.

Background

The practice of inclusive design is still far from being widespread. Examples of poor 

inclusive design are everywhere [4], and, until now, many products have been developed 

to serve an average population [6]. As a result, numerous potential users, forgotten by 

designers, are deprived of their right of choice [7]. Many people with cognitive and 

physical differences are forced to buy ‘special’ products which very often are neither 

attractive nor suit their style of life. Such circumstances reinforce the necessity for 

stimulating inclusive thinking in designers.  

    A first step towards a better understanding of the concept of inclusive design may be 

in exploring its definition. According to Keates and Clarkson [4], “an inclusively designed 

product should only exclude the users that the product requirements exclude”. A kettle 

that must boil water, for example, should only exclude the users who have not enough 

strength to move the weight of the kettle with the water inside it. Designers often fail to 

consider the difficulties that people with different capabilities might face using their 

products [4].

    Inclusive design should be encouraged because “good inclusive (universal) design is 

good design” [4]. A product that fulfils the elderly or impaired people’s needs may also 

meet the average population’s demands. This is exactly what happened to the OXO 

Good Grips potato peeler, which was designed to address the difficulties which people 

who suffer from arthritis experience in the kitchen [8]. It became a successful design 

case because, in addition to solving arthritic problems, the OXO Good Grips products 

attracted a range of users who appreciated their user-friendly qualities [8].

The nature of inclusivity in public spaces
The commercial appeal is not the only reason why inclusive design should be 

stimulated. Providing products that support the whole population in maintaining 

independence and extending quality of life is clearly a moral imperative [4]. In public 
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spaces, the necessity for inclusive design is even more evident since the target public is 

wider. It includes every city dweller who chooses to make use of these areas.

Kerb-cuts are an example of successful inclusive design which helps not only 

wheelchair users cross streets, but also benefits parents with strollers, cyclists, and 

people carrying trolley-cases [4]. Many urban centres suffer from a lack of inclusivity 

nonetheless. For example, ethnic minorities, people with low incomes, or those who are 

disadvantaged in some way continue to live in the areas with the worst pollution and the 

heaviest traffic [1]. 

Apparently not only this parcel of the population feels excluded from the urban 

environment. The general public is often not involved in the discussions regarding public 

spaces, which also contributes to a lack of attachment between people and the urban 

elements [2]. City planners and politicians frequently make decisions without the 

knowledge and participation of the population. King, Ferrari, Conley, and Latimer claim 

that when people who are the most affected by the changes are not involved in the 

planning process, they are likely to become alienated [2]. Even though their study was 

considered controversial at the time, it makes sense to affirm that alienated people do 

not feel that the public space also belongs to them. Likewise, they do not feel connected 

to the urban elements. 

Cities need planning that recognises that every individual has the right to full and 

equal participation in the built environment—and that through their direct involvement 

they can shape their own environment to meet their own needs [1]. A possible result of 

this approach may be the reduction of vandalism because the spaces will probably be 

more intensely used and people themselves might feel socially responsible for them.

Co-creation and inclusivity
Co-creation could be an efficient tool to counter urban exclusion and alienation. Besides 

possessing a social value that “provides a real opportunity for significant change” co-

design enables the designer to increase “their empathy for the users” [3, 4]. When 

designers understand the user’s needs well, they may be capable of developing more 

inclusive products.

In the co-creation process, designers work more closely with the users [9]. The gap 

between them is, therefore, bridged, which guarantees that necessary information will 

flow directly from the source (the user) to the destination (the designer), increasing the 

potential for understanding.

An inclusive co-design process regarding public spaces should involve all the 

stakeholders in this topic. The general public, city planners, politicians, and designers 

would work together in order to find solutions to the problems they face and also to 

create opportunities for pleasant urban experiences. The process becomes an 

interdisciplinary experience where “diversity is a key driver: if all participants are of the 

same background, perspective, and opinion, the outcome may be limited and even 

predictable” [3]. 

Each stakeholder plays an important role in the development of urban elements and 

activities and contributes equally to the process with his/her distinct background. The 

public or the users are the experts of their experience; urban planners and politicians or 

the choosers are the experts on the government policies and interests; and designers 
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are the experts of the design process [9]. They are capable of translating the valuable 

data obtained from the other stakeholders into the products that meet everyone’s needs.

By participating in the design discussion, the public may become more aware of the 

problems the community faces. They may also claim a share in the success of the final 

product [2], and develop an affective relation with it. 

Interaction and the enhancement of the urban experience
Public spaces will only be enjoyed and celebrated when they provide people with 

pleasurable experiences. Burns believes that the urban experience is “atrophying” [10]. 

Whilst passive contemplation and spectatorship are increasing, interpersonal 

relationships are being replaced with “the packaged messages of a commodified culture 

of spectacle and merchandising” [10] in urban spaces. 

Interactions with urban elements and connections between city dwellers could 

transform the urban experience. This study defends the idea that people should play an 

active role, not only by participating in the development of urban elements and activities 

but also by building their own experiences while interacting with objects and other 

individuals in public spaces. 

This sort of interaction between people in urban spaces refers to Whyte’s idea of 

triangulation, as previously noted. To Whyte, triangulation is “the process by which some 

external stimulus provides a linkage between people and prompts strangers to talk to 

each other as though they were not” [5]. The author argues that street characters make 

the city environment friendlier. He cites the example of an individual who voluntarily 

directs the traffic in midtown New York. His performance is capable of drawing members 

of the crowd together and stimulating conversation among them.

In similar fashion, physical objects or even sights might stimulate connections 

between people. Sculpture can have strong social effects [5]. An analysis of the Chase 

Manhattan plaza before and after the installation of ‘Four Trees” by Dubuffet concluded 

that it has had a positive impact on pedestrian activity [5]. People were attracted to the 

sculpture and interacted with it, standing under it or beside it, touching it, or talking about 

it. The same effect was observed at the Federal Plaza in Chicago where the huge 

Alexander Calder’s stabile was installed [5].

Linkages between people or between the public and some urban elements may also 

contribute to promoting inclusivity in public spaces. When the population feels so 

connected to the city that it becomes an important aspect of their lives, it may be 

possible to affirm that there is urban inclusion. 

Methodology

Recent research, such as the convex mirror experiments conducted by Urban 

Experiments in partnership with the City of London in 2009 revealed that simple 

interventions in public spaces might result in relevant changes in the way people relate 

to them (Figure 1) [11]. Anish Kapoor’s Cloud Gate in Chicago, US makes use of 

reflective surfaces to provide the public with a unique urban experience as well (Figure 

2) [12]. 
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Inspired by these examples, a pilot experiment was carried out in Ottawa, Canada to 

explore the assumptions presented here. It consisted of setting three-dimensional 

artefacts (pyramids) with mirrored faces in a selected urban space. These objects were 

to be accessible to the public and encourage interaction. Details related to the 

construction of the artefacts, the public’s safety and the experiment schedule were 

negotiated between the researcher and the NCC (National Capital Commission). 

Figure 1: Convex mirror 

experiments [11]

Figure 2: Anish Kapoor’s Cloud Gate [12] 

 

Aims and objectives
The experiment was intended to provide the researcher with a better comprehension of 

the nature of inclusivity in public spaces. It aimed to recognise and identify 

circumstances when inclusion and exclusion take place in this context. Furthermore, it 

attempted to offer a deeper understanding of the nature of interaction in urban spaces. 

For this reason, the participants’ behaviour was observed when the reflective objects 

were installed and compared to other people’s behaviour when there was no stimulus. 

The objective was to notice changes in the dynamics of the space. Finally, the 

investigation endeavoured to observe and interpret the city dwellers’ urban experience 

as pleasurable and enjoyable or not.

Methods
The research project was reviewed and cleared by the Carleton University Research 

Ethics Board to protect the rights of the participants. They were observed without the 

intervention of the researcher. Pictures were taken by the NCC’s photographer, 

according to the organisation's ethical practices. Participants’ whose facial features were 

significantly revealed by the pictures were asked to sign a release form. In case of 

minors, a parent or guardian’s consent was required.

Participants
The researcher chose to observe spontaneous responses to the environment and the 

objects, rather than preparing people for the experiment. Hence, all people who in some 

way interacted with the three-dimensional reflective artefacts, either by passing through 

them, touching or looking at them, were considered participants. When the objects were 
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not present, all the people present in this urban space were also regarded as 

participants. 

Location
Located in the core of downtown Ottawa, the Sussex Courtyards owned by the NCC are 

a common destination for people who appreciate the charming restaurants, cafés and 

boutiques. The Tin House Courtyard was selected to be the experiment location 

because of the amount of free ground space. This courtyard attracts many potential 

participants since it serves as a passage for many pedestrians and can be easily seen 

by those circulating outside of it.

Duration
The experiment was conducted from August 24 to 29, 2010. The space was observed 

with and without the stimulus on alternate days, including the weekend, from 11am to 

2pm and from 4:30 to 7:30pm. Variations in the participants’ reactions were mapped 

according to the day of the week and the time of the day they happened. 

Data analysis
As criterion for the observation, the researcher considered participants’ actions towards 

the space and the objects. The courtyard was observed with and without the stimulus. 

Responses such as approaching, exploring, touching, rearranging the artefacts or 

playing with them, for instance, were regarded as important data. Also, people’s oral 

reactions to the objects were examined. The observations were documented in notes 

and photographs. Collected data was organised in an affinity diagram so that recurrent 

patterns and critical information could be identified. The study progressed in response to 

the emerging findings in accordance with grounded theory methods [13].  

Another method of data collection evolved naturally during the experiment. As 

participants approached the researcher to ask questions about the objects, informal 

conversations/interviews arose. The researcher established a close relationship with the 

local community, listening to their concerns and opinions about the space. 

Results

An interactive activity
From all the forms of relationship participants established with the objects, the visual and 

tactile interactions proved to be the most prominent. Looking at the reflections and 

touching the artefacts were common reactions to the experiment (Figure 3).
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Figure 3: Visual and tactile interactions (Credit: Sarah O’Neill)

The age of the participants strongly influenced the nature of the activities that 

participants took part in. Whereas children freely interacted with the objects, dancing in 

front of their reflections, making faces to them or creating games such as hiding behind 

the artefacts or running around them; adults expressed, in general, reserved responses. 

They often just took a quick look at the installation and touched the objects. 

Subsequently, they would occasionally knock on the artefacts or slightly lift them in an 

attempt to discover the materials they were made of.

When in groups, however, adults were capable of engaging in more creative activities. 

They stopped, commented on the reflections, rearranged the artefacts and participated 

in a more playful experience. A lady, for instance, hid in one of the pyramids and a young 

man used the smaller one as a hat.

The dynamic of the space
The courtyard is a common destination for children accompanied by their parents, 

people walking their dogs, and executives who appreciate spend their lunchtime sitting 

in the trees’ shade. Normally it has two focus points: a fountain and the Tin House 

façade, a historical metal covered façade that is mounted high on the wall of one of the 

courtyard buildings. Neither of the two elements invites people to a tactile interaction. 

The installation represented a third focus point to the courtyard (Figure 4). The 

objects, placed in the walkway, were accessible to people and invited them to freely 

interact. For children, they became a new opportunity to play and develop their creativity 

by inventing games. Others converted the artefacts into temporary landmarks, 

photographing them and attributing as much importance to them as to the other two 

focus points. The pyramids were also featured in some wedding pictures! The local 

community members, noticing the new elements in the space, expressed views that 

included the installation’s potential to become part of the neighbourhood’s identity.
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Figure 4: The courtyard’s three focus points: Tin House, 

fountain and the mirrored objects (Credit: Sarah O’Neill)

The urban experience
The urban experience offered by the experiment seemed to be mostly enjoyable and 

pleasurable. Many participants captured their unique experiences by taking pictures, 

which might be an indicator of satisfaction and approval. Furthermore, statements such 

as “It makes you look skinnier; it’s wonderful” and “I’m taller than myself” can be 

interpreted as manifestations derived from amusing activities.

The triangulation process
The triangulation process was identified in two different ways. By playing together, 

children promoted some linkage with their parents. Adults would then engage in 

conversations about their children and other related topics. The installation seemed to 

foster connections between strangers as the artefacts offered younger participants more 

opportunities to create games. 

The second and less evident triangulation process occurred between the community 

members and the researcher. Noticing her presence, people who live or work in the 

courtyard area approached the researcher to discuss the new elements. One simple 

question frequently led to longer conversations about their relation to the space.

Discussion

The ages, capabilities and social status of the participants were diverse. Although the 

artefacts did not present any childish characteristic, children hugged, kissed, and 

climbed them as if they were toys. Younger participants frequently involved their parents 

by creating games and activities. Adults also interacted with the installation. In groups, 

they seemed to develop more creative relations with the objects.

The artefacts were accessible to everyone. As an example, a man in a wheelchair 

stopped to touch and explore the objects. Social position was not an obstacle for the 
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interaction either. Participants from different social backgrounds embraced the urban 

experience offered by the experiment.

One form of interaction was particularly interesting in this study: the act of touching. In 

whatever way it happened, touching created a more concrete connection with the 

environment and the artefacts occupying the space. As previously mentioned in this 

paper, when people feel attached to the urban space they are more likely to feel a part of 

it and, consequently, included in it. Future studies in sensory engagement can clarify 

more aspects of this connection. 

In any case, it seemed that all the participants in the experiment shared the sense that 

they were allowed and even supposed to have a connection with the artefacts. Hence, 

here lies the opportunity for including more people in the urban space. 

This inclusion could result not only from the interaction with the objects in the urban 

environment but also from their development. Even though the experiment did not 

represent a co-creation experience, it provided some insights into the possibility of 

employing this process in such a context. The enthusiastic feedback from the National 

Capital Commission might be a sign of a position favourable to the development of co-

design workshops.

Furthermore, the deep interest demonstrated by the public may suggest some 

willingness to participate. By stating that the installation “ruins the space” or is “dynamic”, 

they were probably expressing a desire to be included in the discussions about the 

neighbourhood. Is not this sort of judgement already a form of participation?

The study represented a probe into aspects of inclusivity, interaction and co-creation 

with the purpose of determining whether a deeper research should be undertaken. The 

results were encouraging and revealed the community’s potential to engage in projects 

to improve the neighbourhood. Further research might propose co-design sessions to 

build community artefacts out of recycled materials, for instance.

Conclusion

The concept of inclusivity should be carefully considered by designers. In the urban 

environment, the exclusion of segments of the population is clear and becomes even 

more evident when phenomena such as urban alienation and vandalism are observed. 

The public are not habitually involved in the decisions regarding the urban spaces they 

utilise, which may lead to a feeling of detachment and estrangement. 

Co-creation might contribute to minimise urban alienation. By reducing the gap 

between designer and user, it enables the development of urban elements that attend to 

population’s needs and respect people’s different capabilities. Urban planners and 

politicians are also invited to participate in the process, providing the other stakeholders 

with their knowledge about government interests and policies.

Interaction is another factor that may enhance the urban experience and promote 

social inclusion. Street characters, physical objects and even views can stimulate 

linkages between people or between the public and the space. These pleasurable 

experiences might evoke a sense of connection with the city. 

In the pilot experiment carried out in a courtyard in Ottawa, Canada, the public played 

an active role, building their own urban experiences in accordance with their wishes and 

capabilities. The installation was quite inclusive, allowing people to choose if they would 
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interact or not and what activities they would perform. Moreover, it did not hinder anyone 

from participating. The experiment revealed opportunities for fostering inclusivity in 

urban spaces. And as stated by a community member, “we need more things like that.”
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