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ABSTRACT

Studies have shown that the working environment is closely related to the
employment opportunities for persons with disabilities. Currently, the employment
rate of persons with disabilities in many areas is not high. The theory of participatory
ergonomics, which emphasizes collaboration and user-centered design, has been
widely applied in industrial and environmental design. This paper uses literature
analysis to examine the factors affecting the employment rate of persons with
disabilities in the working environment from three dimensions: physical, cognitive,
and social aspects. Using sheltered workshops—a major employment venue for
people with disabilities in Hong Kong—as a pilot site, the paper analyzes the
issues faced by trainees working there through qualitative research methods such as
participatory observation and interviews. Ultimately, it proposes a participatory design
framework suitable for the development of sheltered workshops in Hong Kong.

Keywords: Environmental design, Participatory ergonomics, Persons with cognitive disabilities,
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INTRODUCTION

The concept of sheltered workshops originated approximately 400 years ago
to provide meaningful employment opportunities for people with disabilities
and to promote their active integration into society (Visier, 1998). Spanning
nearly four centuries, the sheltered workshop has transformed from a
17th-century facility established by religious or charitable institutions in
France as a residential facility to help protect the poor or inmates from
persecution (Nelson, 1971; Nunley, 1972), to the present-day site of
employment training and support for people with disabilities. The term
“sheltered workshop” gained recognition during World War I (WWI) to
denote a protected space offering a variety of rehabilitative services (Sullivan,
1926), and the number of sheltered workshops peaked during World War
IT (WWII) to address the serious problem of employment for the disabled
(Dorado, 2020).

However, as the United Nations (UN) Disability Act continued to be
refined, the sheltered workshop format came into question. Since the workers
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are basically physically or mentally disabled, what the workshops offer them
are simple, boring and repetitive jobs, which do not meet the needs of the
open labour market. As a result, only a small number of people have been able
to make the transition from sheltered workshops to the open labour market
(Ma and Mak, 2016; tenBroek, 1962). In addition, because of the low wages,
many trainees’ families prefer to keep them at home (Yip, 1998). While
many countries in Europe and the Americas have now closed their sheltered
workshops and transitioned to supported employment, sheltered workshops
remain the main form of employment for persons with disabilities in Asia.
This paper discusses the role of participatory ergonomics in designing public
work environments, using sheltered workshops in the Hong Kong region as
a pilot study. Through literature and case studies, this paper explores the
interaction mechanism between people with cognitive disabilities and the
work environment from three aspects: physical, cognitive and social. Finally,
a participatory ergonomics-compliant design model is summarized, which
is applicable to the Asian context and can be useful for the design of work
environments in other high-density cities.

SHELTERED WORKSHOPS AND TRAINEES

Development of Sheltered Workshops

Since the 17th century, places for the disabled have been established in United
Kingdom and the United States. In 1837, the Perkins Institution in the United
States was established to provide simple work opportunities for the blind,
such as vocational training like weaving, knitting, and chair caning, as well
as in music and similar arts. The establishment of asylums in England during
the Victorian period was primarily for the mentally ill, a practice that was
also common in Germany and the Oceania region (Hubbard, 1907). In the
18th and 19th centuries, persons with disabilities, especially those who were
mentally handicapped, would have been mainly housed somewhere, almost
isolated from the outside world. “Asylum” was the common format to place
person who were suffering from the cognitive disabilities during that period.

After the 20th century, the concept of sheltered workshops was gradually
recognised worldwide, and sheltered workshops developed rapidly in various
countries. In Europe and the United States at this time, the service targets
of sheltered workshops were mainly set for people with mental disorders,
and employment training services were provided for them. Sheltered
workshops developed rapidly in Asia during this period under the influence
of globalisation, serving both physically disabled and cognitively impaired
people, and in Australia around 1970, the Work Readiness Centre was set up
to provide intensive work skills and social skills training for school leavers
with mild intellectual disabilities. However, services in sheltered workshops
have not been able to escape the single-occupation, low-wage nature of the
work (Reppermund and Trollor, 2016).

In the 21st century, due to the enactment of the United Nations Disability
Act, there is a growing call for the defence of the rights and interests of people
with disabilities (United Nations, 2007). Sheltered workshops have been
criticised for their low wages and inability to meet the needs of persons with
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disabilities. Due to the lack of social and community support, workers who
remain in sheltered workshops for a long period of time gradually become
disengaged from the outside world, and the repetitive and simple tasks do
not meet the market demand and do not help them to successfully transition
to the open labour market.

Sheltered Workshops in Hong Kong

The service targets of sheltered workshops in Hong Kong are mainly
persons with disabilities aged 15 and above who are capable of basic self-
care and work (Siu, 2025). Most of them suffer from mild or moderate
mental illness, and one-third of the clients are physically disabled. As
at September 2024, there were 34 sheltered workshops in Hong Kong,
based mainly on the records of the Social Welfare Department (Social
Welfare Department, 2024a). Table 1 shows the distribution of the locations
of these sheltered workshops, with about 44% of them located in the
New Territories. According to the statistics, about 52% of the disabled
persons in Hong Kong are located in the New Territories, which explains
why the number of sheltered workshops in the New Territories is the
highest. The major services provided by sheltered workshops in Hong Kong
include vocational rehabilitation and training services. In addition, the Work
Extension Programme (WEP) is a support programme of sheltered workshops
in Hong Kong that aims to provide services to support the physical and
health needs of elderly trainees aged 40 or above or those with reduced work
capacity (Social Welfare Department, 2024b).

Table 1: The location of sheltered workshops in Hong Kong (source: Social Welfare
Department of Hong Kong with presentation modification by the authors).

Sheltered Workshops in Hong Kong

Location Distribution | Location Distribution

East Kowloon 7 New Territories (Kwai 5
Tsing/Tsuen Wan)

West Kowloon 4 New Territories (Tuen 6
Mun/Yuen Long/Tin
Shui Wai)

Kowloon City 2 New Territories (Shatin/Tai 4
Po/North)

Hong Kong 6 Total 34

Island

Mental health services in Hong Kong can be traced back to 1841 with
slow development. Until the 1980s, working in sheltered workshops was
defined as a ‘pathway to work’, however, the career progression of workers
there was very inefficient, and in the 1990s, only 5 per cent of those who
left the sheltered workshops were able to find work. In addition, due to the
low wages, many rehabilitated persons prefer to stay at home unemployed,
and the unemployment benefits they receive from the Comprehensive Social
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Security Assistance (C.S.S.A.) are much higher than the wages in the sheltered
workshops.

In addition, the influence of family members has a significant impact
on the willingness of persons with disabilities to re-enter the workforce.
Many caregivers do not want their family members to be subjected to public
discrimination and prejudice, believing that working in a sheltered workshop
can easily lead to public labelling, which is unfair to persons with disabilities.
Moreover, many family members actually have high expectations of them,
and the single nature of the work does not meet the diverse needs of people
with disabilities. Health issues are also a consideration for family members,
and it is clear that crowded work environments are not conducive to recovery.
As of 2021, the percentage of people of all ages with disabilities living at home
is much higher than those placed in institutions. In contrast, those living in
institutions are mostly older disabled people over the age of 70 (Census and
Statistics Department, 2021).

RELATIONSHIP BETWEEN WORKING ENVIRONMENT AND THE
COGNITIVE DISABLED

Environmental psychology argues that there is no natural environment
divorced from the social and cultural context of the time, and that every
change in the environment is not only culturally significant, but also has an
impact on all segments of society (Bell, 2001). As a hub connecting people
and the environment, the study of environmental behaviour cannot avoid
the social dimension of the environment. People and all aspects of their
living environments are interdependent. Thus, any substantive environment
contains both physical and social elements, and human behaviour is a
response to both the substantive environment and the cultural and social
environment (Yu et al., 2000).

Physical and Cognitive Aspects

The concept of the behavioural setting emphasises that the pattern of
activities in a place is fixed, regulated and does not change over time, so
that people enter a place as if they were entering a place where there is a pre-
determined programme of activities, and the activities are simply repeated
according to the schedule. The key concept in determining the legitimacy of
a working space is the level of participation (Barker and Brayfield, 1965;
Wicker, 2012). Workplace accommodation is a crucial strategy to guarantee
equal job opportunities for persons with disabilities (Gates, 2000). However,
based on the statistics, the employment rate of persons with disabilities is
generally low in various countries. Therefore, it is necessary to analyse the
disabled and the barriers to their employment environment.

The term “cognitive disabilities” refers to a pathological process in which
the brain’s higher intellectual processing associated with learning, memory,
thinking, and judgment is abnormal. This leads to learning and memory
disorders, along with aphasia, dysarthria, and other changes (Liang and
Zhang, 2024). Intelligence Disability, mental illness and Alzheimer’s disease,
etc. all fall into this category (Radnitz, 2000). Basically, a simple, highly
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accessible work environment would be better for them. The safety of
workspaces and rest areas promotes the basic conditions for the employment
of persons with disabilities (Dyck and Jongbloed, 2000), including furniture,
accessible parking facilities, accessible routes, railings, ramps, door handles,
door opening and locking systems, accessible toilets, separate offices, and
adapted or special equipment and tools (Lock et al., 2005; Nevala et al.,
2015; Solstad Vedeler & Schreuer, 2011). Simply to say, it should be in line
with their cognitive habits.

Cognitive and Social Aspects

Social acceptance is helpful in promoting employment for people with
cognitive impairment. Studies have shown that negative attitudes of
employers and co-workers towards the target clients are one of the main
factors hindering the employment of people with disabilities if they are in the
workplace (Yelin et al., 2000), while on the contrary, appropriate knowledge
and first-hand experience of the disability or illness of the people around
them is seen as a facilitating factor (Lock et al., 2005). In the case of sheltered
workshops, for example, the understanding of the trainees’ idiosyncrasies by
managers and staff determines whether the content of the work is appropriate
to the nature and level of the trainees, and the level of engagement in the work
indirectly influences the success of their transition to the open labour market
(Chiu, 2000). In addition, family and carer support for the disabled person’s
return to work process is also considered as one of the facilitating factors
(Yip and Ng, 1999).

Trainees’ self-assertion interacts with the attitudes of the people around
them, i.e. the ability to communicate effectively between employers and
employees (Nevala et al., 2015). Employees need to want to express their
needs and interests to their employers, and this process is difficult for
people with intellectual disabilities, so caregivers are needed to clarify the
requirement for them. And the employer’s initiative in granting benefits
also affects the efficiency of the process. Westmorland et al. (2005) in
their study showed that co-operation, trust and mutual understanding
between the employee, employer and others all contribute to the process of
provision in the workplace. Therefore, we can conclude that participation
and initiative of persons with disabilities in the employment environment
and collaboration between employees and other staff are the key issues for
promoting employment of persons with disabilities.

Social and Physical Aspects

In 2001, the World Health Organization proposed the International
Classification of Functioning, Disability and Health (ICF) in relation to the
relationship between disability and health, which emphasises the appropriate
identification of disability in terms of four considerations: health status,
body functions and structures, activity and participation (World Health
Organization, 2001), which means that full consideration is given to the
person with a disability’s own condition. The term “physical” in this context
indicates understanding of the physical functions of people with disabilities.
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Medin and other scholars have shown in their research that flexible design of
working hours and work arrangements are favourable factors for employee
retention, including part-time work, freedom to take time off, reduced
working hours or telecommuting (Medin et al., 2006; Nevala et al., 2015). In
addition, flexible work arrangements include job sharing, adjusting job roles
and changing job requirements, i.e., employer-employee communication and
the ability of the workplace to adjust work to the nature of the employee to
improve efficiency (Newbury et al., 2020).

To summarise, sustaining the employment of workers with disabilities
goes far beyond the local issue of supporting the functioning and work
capacity of individual workers, which involves the wider issue of managing
complex combinations of different aspects of the process and the network
of key players in the process and the environment. Key aspects of this
inclusive process include four dimensions: 1) individual; 2) interpersonal
or social elements of family, colleagues, and employers; 3) organization
accessibility, e.g., work environment, recovery; and 4) social promotion,
such as regulations, rehabilitative systems, and policies, among others. To
elaborate, the first two refer to understanding, mental functioning, treatment,
assistance from others, the constructed setting, training, and aid from others,
and the latter two generically refer to employees, employers, co-workers,
family, and professionals.

PARTICIPATORY ERGONOMICS IN ENVIRONMENTAL DESIGN

Theoretical Framework

Based on Nevala and other academics’ systematic review in 2015, conclusions
identified that the primary factors that facilitated and prevented employment
were self-advocacy, employer and community support, the amount of
instructional and psychological support, and schedule and flexibility in
the job. It means that enhancing the work environment for persons with
disabilities requires multiple efforts. Participatory ergonomics (PE) has been
defined as an effective approach for design research and practice, especially in
the field of urban and environment planning (Broberg et al.,2011). According
to the study conducted by Haines and other scholars in 2002, PE includes the
following parts: ‘designing equipment or tasks’, “designing work, teams or
work organisations” and “developing policies or strategies”, with the aim of
solving problems in an existing workplace, or reschedule a new installation.

Sundin et al. (2004) formalize the term ‘participatory ergonomics’ by
arguing that improving workplaces and production systems is not enough,
and product design should be involved in the “early steps in influencing the
production system”, i.e., product design, which has clarified that both of
people and product would affect the spatial arrangement in an environment.
Broberg et al. (2011) developed and tested a participatory design framework
for the workplace in their study, with the aim of providing methods and
tools for use by ergonomists and other workplace professionals to be
directly involved in the design and planning of new facilities and production
systems, encouraging the engagement of all stakeholders. They proposed
that prototyping is an effective intervention, referring to the mutual learning
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process that occurs in a collaborative design environment. In this process,
prototypes can be constructed and manipulated (Brodersen et al., 2008),
arguing in favour of facilitating collaborative design processes for future
work and workplaces. Special emphasis is placed on enabling workers to
easily express their concerns and aspirations and to participate in design
activities.

Practice in Sheltered Workshops of Hong Kong

The participatory design framework proposed by Broberg et al. was applied
in our research on sheltered workshops in Hong Kong. In December 2020,
the researchers met with the New Life Psychiatric Rehabilitation Association.
Through the meeting and presentation, the research team learnt more
about the current situation of non-governmental organizations (NGOs) in
Hong Kong. Afterwards, the researchers visited the Tin King Sheltered
Workshop under the Association and met with the staff and trainees of the
workshop. During the visit, the researchers used participatory observation to
gain an in-depth understanding of the activities of the users and the set-up of
the facilities. To understand the needs of the users, the team experienced the
internal environment of the sheltered workshop and took notes for further
analysis.

Among the 180 persons with disabilities in the sheltered workshops, there
are three main types of disabilities: mild-moderate intellectual disability,
autism and intellectual disability and autism. Four of these persons
with disabilities and one staff member were selected for observation and
interview. The symptoms of four of the disabled persons were mild-moderate
intellectual disability, autism, combined intellectual disability and autism,
and older persons with Down’s syndrome. In addition, one representative was
selected from the elderly, since older people are the main group of trainees in
sheltered workshops. The interviewees were aged 40, 50, 60 and 70 years old,
with the research focus was on identifying their daily actions and behaviours
in the sheltered workshops. Due to the special situation of these cognitively
impaired people, they need to be accompanied by a staff member.

PARTICIPATORY DESIGN FRAMEWORK FOR SHELTERED
WORKSHOPS IN HONG KONG

After the initial research, the researchers have analysed the data and
summarized the results from three aspects: physical, cognitive and social.
Basically, trainees in sheltered workshops interacted with two main places:
individual workstations and lounges with stable traces of repetitive work,
which kept trainees isolated from the open labour market. Safety hazards
were existed in the environment due to space constraints. For example,
some of the handling equipment (e.g. trolleys) were placed at stairways
or bathroom doors, which might cause inconvenience to the physically
disabled. Another problem was the lack of assistive devices for the disabled,
such as handrails to enable wheelchair users to stand on their own. Lack
of adequate sanitary compartments was also a big challenge. Generally,
sheltered workshops had two toilets (one for each sex) with only 5-6 cubicles
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in each, and a disabled toilet which was very limited in space. As the
trainees grow older, more trainees would need accessible toilets, so the actual
accessibility of the toilets was a crucial issue.

Management was another key problem. Sheltered workshops were
understaffed and could not manage hundreds of trainees. Each counsellor
had to manage about 20 trainees on his/her own, which made it even more
difficult to deal with emergencies. Currently, many sheltered workshops
still rely on paper documents, with a large amount of information taking
up storage space. Trainees and staff need to sign in and out every day
using traditional card punching machines, and they also need to manually
check each attendance sheet for salary calculation, which increases the
workload of staff. On a social level, there is a disconnect between the
community and the sheltered workshops, and the lack of community
support makes it more difficult for trainees to enter the social work
market.

To achieve the goal of an inclusive society, designers or researchers should
be aware of the importance of user-centered, not only to consider the
needs of people with disabilities, i.e., users, but also to motivate them
to actively participate in the design process (Siu, 2009). Based on above,
a participatory design framework is proposed to solve these problems,
including safe, healthy, efficient, liberal, talent, emotional, and reliable
(Figure 1). The tangible factors concentrate on the physical accessibility,
including the assistive facilitators and sufficient spaces, and the intangible
factors focus on the collaborative service supported by communities and
other social institutions to create a more flexible working environment for
trainees there. For the physical aspects, the model advocates to provide a
safe and healthy environment through observing the trace of trainees’ living
traces. To enhance the cognitive awareness, talents of each employee there
need to be considered for the purpose to create a flexible working schedule,
which also facilitates the active improvement of their job skills and increases
their freedom and opportunities for employment in the open labor market.
Community collaboration is a key issue in the social aspect. Strengthening
the emotional connection between society and them and providing reliable
service protection are effective ways to increase the employment of people
with disabilities.
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Figure 1: Participatory design framework for sheltered workshop (created by the
authors).
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In the future work, the researchers will evaluate the needs of stakeholders
such as cognitively impaired employees and managers through a participatory
design process. The feedback will be analyzed through Analytic Hierarchy
Process (AHP), adjusting the framework’ hierarchy of needs and metrics
to continually validate the framework’s effectiveness. Then a reusable
participatory design collaboration template is formed and can be adapted
to other cultural or institutional contexts.

CONCLUSION

As there are relatively few studies on sheltered workshops in Asia, in this
study, the researchers adopted a pilot study approach using a participatory
design methodology to study representative sheltered workshops in Hong
Kong. Since sheltered workshops in Hong Kong mainly target at people
with cognitive disabilities, the researchers have derived a design model from
three aspects, namely physical, cognitive, and social, by applying qualitative
research methods, including participatory observation and interviews. In the
next step, the research team will further analyze the needs of trainees through
the method of Analytic Hierarchy Process (AHP) to derive the design key
points to test the validity of the model, and refine it through user feedback,
with a view to arriving at a workplace design strategy suitable for promoting
the employment of persons with disabilities in the Asian context.
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