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Ideathon 2021: Assistive Technology
This year, the Ideathon will be focused on improving personal autonomy and livelihoods for
people in rural Cambodia through Assistive Technology. This document will act as a useful
resource to help you begin your investigation into the “discover” component of the Human
Centered Design (HCD) spiral. Appropriate technology is at the heart of HCD, and assistive
technologies enable us to engage with individuals, often those with disabilities, to enable
them to complete tasks that would otherwise be difficult or impossible. This document will
continue by outlining some of the context surrounding the need for assistive technologies in
Cambodia before going on to describe two select aspects of Cambodian life where Assistive
Technologies may be used to improve the livelihoods and autonomy of those in rural
Cambodia.

Ideathon Main Topic
Using principles of Appropriate Technology and the process of
Human-Centered Design, what assistive technologies can we
engineer for people with disabilities in rural areas of Cambodia to
give them improved access to agricultural livelihoods?
Disability in Cambodia
Cambodia is home to approximately 1.5 million people with disabilities, with some
estimates predicting up to 9.5% of the population having some form of disability. These
disabilities arise from a variety of issues including landmine injuries, age, road traffic
crashes, congenital conditions, and malnutrition as a result of the Khmer Rouge era. A study
by the United Nations Children Fund found approximately 10% of children in the country
have some form of disability with cognitive impairments being among the most common.
The National Institute of Statistics of Cambodia defines disability as experiencing difficulty in
the following areas: [3]
▪
▪
▪

Seeing
Hearing
Walking or climbing steps

▪
▪
▪

Remembering or concentrating
Self-care: washing, dressing etc.
Communicating or understanding others

Where the most common types of disabilities in Cambodia are moving difficulties, followed
by seeing and then hearing difficulties.[6]
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Figure 1: Persons with Disability Classified by Type of Disability [7]

Figure 2: Persons with Disability Classified by Age and Gender [7]

The most significant factor contributing to Cambodia’s disability rate is illness due to
poverty-driven malnutrition. In 1997, census data showed that diseases were the principal
cause of disability in both urban and rural areas. In the younger population, the most
common types of disability are polio, hearing and visual problems, cerebral palsy, and
emotional and behavioral problems.[7] A study by the World Health Organization shows a
strong relationship between malnutrition and both disability and developmental delays.
Since one third of the children living in Cambodia are malnourished, there is a high rate of
childhood disability from congenital and developmental abnormalities and preventable
diseases.
Despite progress made in clearing the hidden landmines that once littered its countryside,
accidental detonations have resulted in over 45,000 injuries and amputations since 1980.
Consequently, Cambodia has the highest number of amputees per capita in the world. [8] A
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significant proportion of the male population have also sustained disabilities due to war and
conflict injuries.

Figure 3: Persons with Disability Classified by Cause (Males) [7]

Figure 4: Persons with Disability Classified by Cause (Females) [7]

Individuals with disabilities are disproportionately likely to live in poverty due to a lack of
support from family and society. People with disability in Cambodia fall within the lowest
20% of income earners and have less than US$22 disposable income per month, and
therefore rely heavily on subsistence farming and support from their communities and local
NGOs.[4]
Furthermore, educational institutions do not make adequate allowances to accommodate
people with disabilities. They are thus less likely to receive education or training to improve
their quality of life.[5] As such, assistive technologies provide a vital opportunity to improve
the livelihood of this population in a meaningful way.
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Assistive Technologies
Assistive Technology refers to any device, system or object used by people to perform tasks
that might otherwise be difficult or impossible. These range from simple household items
such as jar openers, reading glasses and pill organisers, to more complex items such as
hearing aids, wheelchairs, and pressure care mattresses. There are a multitude of assistive
technologies with endless approaches and solutions that you can design and develop for a
variety of needs, including physical, communication and memory aids.
In brief, anything that assists individuals in performing daily activities can be considered an
assistive technology. [1] These technologies can help people improve, increase or maintain
their functional capabilities and enhance their lives by enabling more autonomy.
Given the large number of individuals with disabilities in Cambodia, assistive technologies
provide a distinctive sector wherein humanitarian engineering can make a significant impact
in bettering the lives of those with disabilities in Cambodia and improve their access to
personal autonomy. As engineers, this Ideathon will revolve around the development and
design of assistive technologies to this end.

Pitch
By Sunday afternoon, your team should have produced a three-minute pitch of your idea.
Ideas can be a combination of any the following;
▪
▪
▪
▪
▪

Design proposal
Policy proposal
An education program
A systems or management framework
Any other kind of solution!

Our judges are looking for innovative, impactful and appropriate-for-context ideas that can
create social value as well as economic value.

Case Study Subtopics
Although there are many areas where assistive technologies may aid people in rural
Cambodia, to assist in your research we have provided two subtopics that can be used to
inform your response to the Ideathon brief.
▪
▪

Agriculture and Aquaculture
Adaptive Housing and Infrastructure

Please note that the above topics are not an exhaustive list; they merely act as a starting
point for your research. You are encouraged to develop your own ideas and research
aspects of Cambodian life that address the issues raised above and the Ideathon main topic.
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References - Main Topic Overview
[1] https://at-aust.org/home/assistive_technology/assistive_technology
[2] https://www.britannica.com/place/Cambodia/Agriculture-forestry-and-fishing
[3] https://unstats.un.org/unsd/demographic-social/meetings/2016/bangkok--disability-measurement-andstatistics/Session-7/Cambodia.pdf
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[5] https://www.phnompenhpost.com/national/cambodias-10000-disabled-benefiting-national-plan
[6] https://assets.publishing.service.gov.uk/media/57a08c5840f0b652dd001280/PolicyProject_cambodia.pdf
[7] https://jica-net-library.jica.go.jp/lib2/09PRDM009/02/pdf/en/cambodia_2002.pdf
[8] https://borgenproject.org/disability-and-poverty-in-cambodia/
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Assistive Technologies for Agriculture
Agriculture in Cambodia
Agriculture in Cambodia makes up the largest share of the country's GDP, with 65% of the
population employed in jobs pertaining to agriculture, fisheries, and forestry. As a result,
farming is a widespread fixture of Cambodian life, and the primary means by which most
Cambodians provide for their families. The main agricultural products are rice, rubber,
maize, vegetables, cashew, cassava, and silk, with rice making up 65-75% of the population's
energy needs. [9] Furthermore, large portions of the agricultural products from Cambodian
farms are used in home consumption (61%) rather than sale (49%), with subsistence farming
being prevalent in Cambodia due to economic constraints. [11]
Assistive technologies in the agricultural sector enhance livelihoods for people with
disabilities in Cambodia. Considering the many different types of disabilities in Cambodia,
there exist many possible pathways for you to design assistive technologies relating to
agricultural life. In the document below, we have outlined different aspects of agriculture in
Cambodia where assistive technologies may be useful.

Rice Farming
Rice is an integral part of Cambodian agriculture, being the country's major crop and
principal food. On average, Cambodia’s rice yield has increased at 5.4% per year since 1994.
This yield increase has been largely attributed to improvements in access to fertilizers and
other inputs. This corresponds to an increase in gross agriculture product that grew at 8.7%
during 2004-2012. About two thirds of the reduction in poverty throughout this period was
attributed to this agricultural growth, where rice prices stimulated increased production and
farm incomes as well as pushing up farm wages. [10]

Figure 5: Area, yield, and output of rice in Cambodia, 1990–2017
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Exploring the processes in rice farming will provide insight into areas where assistive
technologies may be useful. Rice farming typically necessitates land preparation, planting,
weed and pest control, fertilization, irrigation and harvesting. [4]

Fish Farming
Fish is a major part of the Cambodian diet, accounting for 61% of a households’ animal
protein intake and is the second most consumed food after rice. Average fish consumption
is 63 kg/person per year. This is much higher than corresponding fish consumption in other
places around the world, such as Australia, where the average consumption of fish is around
13.5 kg/person per year.
In 2014, the country’s total fish production was 745,065 metric tons, of which aquaculture
contributed one-sixth (120,055 metric tons) and was valued at USD 240 million. Due to the
large fishing production in Cambodia, Cambodia also exports fish, prawns, crabs, and other
seafood to China, Japan, Russia and some Association of South East Asian Nations (ASEAN)
countries. Freshwater fisheries are an integral part of the country’s culture, economy, and
food security, and are a vital source of food for rural people. Overall, the fisheries sector
provides employment to 2 million people, of which 10,000 people work in the marine
fishery sector.

The government began to reform its fisheries management system in 2001 by reducing the
number of commercial lots, culminating in 2012 with the abolition of all commercial lots on
the Tonle Sap, a vibrant freshwater lake. The change was intended to conserve fish stocks
and support subsistence fishermen. Some NGOs, however, say that illegal fishing has
increased in recent years. The government confirms this: officials said cases of illegal fishing
continued to rise in 2015, when almost 4,000 illegal fishing offenses were stopped and 181
were sent to court.
Another challenge facing freshwater fisheries is the development of dams such as the Lower
Sesan II dam. Numerous studies have cautioned that dams will have a major impact on fish
migration, fish breeding and fish stocks, and that there is little prospect of mitigating these
effects. [12]

Common Tasks
Common daily agricultural tasks performed by farmers: [13]
●
●
●
●
●

Rice seeding
Grabbing/gripping rice stalks
Cutting stalks with sickle (takes multiple swings)
Sweeping up rice grains
Whipping and beating the bundles across a wooden board
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Types of disabilities to consider
● Mobility-related disabilities (e.g cerebral palsy, amputation, spinal cord injury)
● Visual and hearing impairments (e.g. nearsightedness, Noise-induced hearing loss)
● Mental disabilities (PTSD)
● Developmental disabilities (Autism)
* Participants are free to work with other disabilities in mind, provided they are
appropriate to Agriculture
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[1] Appropriate technology projects in Cambodia: https://resources.peopleinneed.cz/documents/326inspired2.pdf
[2] Internet usage in Cambodia: https://www.khmertimeskh.com/627470/internet-users-near-16m/
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[13] Common daily tasks performed by a rural family: https://www.justapack.com/day-in-life-cambodian-ricefarmer/
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Assistive Technologies for Adaptive Housing
Rural Dwellings in Cambodia
Despite the decrease in size of the rural population driven by a consistent rate of
urbanization in the past decade, as of 2020, 75.7% of Cambodia’s total population of 15.9
million people still lives in rural areas where they settle in villages near rivers and derive all
or the majority of their income from agriculture. The rural population grew modestly at a
rate of 0.8-1.1% per annum between 2015 to 2020.[1] 90% of the population are of Khmer
origin while the remaining 10% are Vietnamese, Chinese or a member of another minority.
Traditional Khmer rural homes, as seen in Figure 6, are often built on large stilts raised
above the ground that extend as high as 3 meters off the ground to prevent mudslides and
water from the monsoons that frequent the country from reaching and damaging the main
part of the houses. The basic structure of a traditional rural home consists of a wooden
frame, and the roof is erected before the walls on the upper floor are inserted. The houses
vary in size, usually ranging from 4 x 6 meters to about 6 x 10 meters. The simplest houses
consist of only one room on the upper floor, partitioned off to provide a storage place for
rice, a bedroom and further space. Rural farmers use the ground level area beneath the
house for working and to provide shelter for livestock.

Figure 6: Traditional rural Khmer Housing and associated materials

Economic and Climate Factors
While poverty has decreased significantly in Cambodia, many rural families still hover just
above the poverty line of US$1.25 per day. Three of four people live on less than US$3 a
day.[2} It is not uncommon to find shacks made of grass and sticks housing families with up
to 9 children. Materials used in constructing rural homes typically consist of readily available
resources such as wood, bamboo and rice-straw, with brick or concrete being far less
common and more likely to be used as foundations. A lack of income often means that
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homeowners cannot acquire the resources required to update or maintain their houses,
resulting in rotting and leakages.[3]
Cambodia is also one of the most disaster-prone countries in South East Asia, enduring
regular floods and droughts. Due to climate change, the frequency of these natural disasters
has only increased, putting many families at risk. Most houses in Cambodia are not built to
withstand the dangerous weather. There is no official building code and less than 10% of
construction workers have received any formal training.[4] Many homes are fragile
structures with palm frond walls and dirt floors, which rarely survive the severe rainstorms.
Inadequate housing conditions pose health risks due to a lack of sanitation facilities and
prevent children from undertaking stable education, which perpetuates the cycle of
poverty. This financial pressure is further exacerbated in households with disabled
individuals, as the direct cost associated with having a member with disabilities is estimated
to be 19% of monthly household consumption expenditure. Accounting for the direct costs
of disability doubles the poverty rate among households with disabled members. [5]

Lack of Support for People with Disabilities
Most Cambodian housing does not adequately accommodate people with disabilities. Only
7% of the direct costs of disability are currently being met by government and family
sources.[5] Accessibility measures such as wheelchair ramps and auditory crosswalk signals
are largely absent. In the capital city of Phnom Penh, there are reportedly only 15 public
restrooms that are disability-friendly. Additionally, public transportation is difficult to use –
if not actively dangerous – for disabled Cambodians.

Figure 7: Individual with disability living with his mother in rural Kampot province

Access to appropriate services, infrastructure and programs, particularly in rural areas,
continues to be a challenge. Many services are not available, too far away, or too expensive.
Installed ramps are often too steep or too narrow for practical use. People with limited
mobility sometimes rely on family or friends to carry them into inaccessible buildings. In
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many facilities, toilets are also not designed to meet the needs of people with a disability. In
community consultations, persons with disabilities also raised the issue of limited access to
information, especially information relating to planning for natural disasters.
Assistive Technologies Opportunity
Assistive technologies are equipment or systems that can help people with disabilities to
move around their home, communicate with others (for example text-to-speech
translation), process information and perform various daily tasks. Implemented well,
assistive technologies can improve independence and quality of life and reduce the need for
care. The use of assistive technologies may mitigate or negate the need for expensive home
modifications.

Figure 8: Lowered, adapted kitchen counter allows for cooking by a wheelchair-bound person

In guiding your ideation process, it may be useful to consider the following types of housing
adaptabilities that can be achieved via assistive technologies.

● Spatial Adaptability
Refers to the capacity of rooms or spaces within a home to be used for different
purposes based on the needs of the occupants.
● Economic Adaptability
Refers to adaptable and flexible home design, particularly when coupled with quality
construction, can eliminate or reduce the costs associated with built in obsolescence
by reducing the need to renovate or move as personal circumstances change
● Environmental Adaptability
Creating adaptable multi-function spaces can reduce the overall dwelling footprint
without sacrificing functionality, thereby reducing the construction materials
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required, using less land, and reducing the amount of space in need of heating,
cooling and maintenance.

Common Tasks
Common daily tasks performed by a rural family:
●
●
●
●

Collecting water from water pump
Washing vegetables and cooking
Children studying
Storing and moving farming equipment and produce

●
Types of disabilities to consider:
● Mobility-related disabilities (e.g cerebral palsy, amputation, spinal cord injury)
● Visual and hearing impairments (e.g. nearsightedness, Noise-induced hearing loss)
● Mental disabilities (PTSD)
● Developmental disabilities (Autism)
* Participants are free to work with other disabilities in mind, provided they are
appropriate to Adaptive Housing
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