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Executive summary
The present report is a study on the latest market developments on products and services related to
Ambient Assisted Living (AAL) in Northern America, i.e. Canada and USA, and Asia, whereas the focus
in Asia is on Japan, one of the technologically most advanced countries on the continent.
The global demographic change of ageing societies is a well-documented challenge, but also a huge
business opportunity. This is especially true for largely industrialized and technologically leading nations
and regions such as Northern America, Japan, and Europe.
The goal of this document is to facilitate an international collaboration in AAL, so that researchers, policy
makers, business companies and other stakeholders can learn from each other in terms of markets,
research and development, and policies. These emerging markets can be penetrated easier by business
performers if they understand the sociodemographic conditions, policies and market drivers and
barriers.
The AAL market exchanges mainly products that—at least partially—apply information and
communication technologies (ICT) for devices and services that explicitly address older adults as target
group. Important segments are home telehealth and telemedicine, mHealth, safety and security
products, assistive technologies, mobility aids, smart home and daily chores products, and assistive
robotics.
The USA has more than 40 million citizens who are 65 years and older (65+). The percentage of these
potential end-consumers of AAL products will increase during the next decades. Even though the U.S.
market for assistive technologies is expected to reach US$55 billion by 2016, the share of AAL products
is unknown. In the telehealth segment, important lessons can be learnt from the US Veterans Health
Administration. The recent change in the federal U.S. policies (“Obamacare”) will be an important driver
for the AAL market. The North American Remote Patient Monitoring subsector is expected to have
revenues of US$316.4 million for the USA and US$27.5 million for Canada in 2014. Important
stakeholders (among many others) on the U.S. AAL market are Bosch Healthcare, California Telehealth
Network, GE Home Healthcare, Honeywell HomMed, Masimo, Medvivo, O2 Health, Philips Healthcare,
Schiller AG, The American Telemedicine Association, Tunstall, Welch Allyn, and WellAware Systems.
In Canada, almost 1 out of 4 people will be 65+ by 2026. Since the population of 30 million people lives
in the second largest country of the world, the density is very low. There are many rural areas where
telemedicine and telehealth have a high demand. This fact and the receptivity of Canadians of new
technologies are important market drivers. However, for business in AAL there is a barrier of 100 health
administrations. Some Canadian research groups are active in the field of AAL and collaborate with EU
teams. OTN is supposed to be a good starting point for business contacts in telemedicine in at least one
region of Canada.
Japan has the highest rate of ageing among the compared societies. If the trend continues, 40% of the
Japanese population will be 65+ by 2050. Its universal healthcare system has established some
telehealth programmes in some regions, while telecare is less developed. Research is focussed on smart
home technologies and on robots. AIST and Nihon Kohden are prototypes for strong research and
business in the AAL market in Japan.
Taiwan is supposed to be a test bed for companies and investors for the huge Chinese market. The
Taiwanese robot industry is very strong and was selected as an example for other East-Asian countries
like South Korea.
At present, the market for AAL products is still an emerging market in the industrialized countries of the
world, which include especially Europe, Asia and Northern America. That means that it is relatively small
by today, but given the expected future demands and the increasing technological possibilities, it can
be foreseen that it will grow enormously over the forthcoming decades.
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1 Introduction
1.1 Objectives
The present report investigates the latest market developments on products and services
related to Ambient Assisted Living (AAL) in Northern America, i.e. Canada and USA, and Asia,
whereas the focus in Asia is on Japan, one of the technologically most advanced countries on
the continent.
In the context of fostering international networking in the present Coordinated Support Action
AALIANCE2, it was important to identify and to introduce briefly the main stakeholders of the
AAL market in the regions of interest. In addition to important information about these
organisations and their contact data, information about their main products or main services
was summarized.
The aim is to present and to discuss the national and regional characteristics of the sectors
of the AAL market in these countries and regions, which are in some cases different from the
European situation, and to detect global trends at the same time.
Policies and the healthcare systems in different countries in North America and East-Asia were
analysed and compared with European policies (wherever available).

1.2 Material and Methodology
The present document cannot be a comprehensive market study of the wide spectrum of all
existing products, services, manufacturers, distributing channels, business models and so on
related to AAL in two economically very important regions of the world, Northern America and
East Asia. The goal is rather to give an overview over recent and relevant data and trends
that describe the AAL markets and to introduce briefly selected stakeholders of the markets
in the USA, Canada and Japan, as well as some other Eastern Asian countries.
Even though some research partners from Japan and USA were contacted in order to obtain
some starting points and expert knowledge in the respective countries, the main part of the
method to get information consisted in desk research, i.e. obtaining information from sources
that were publically available in the Internet. The sources include public domain knowledge
about the socio-demographic situation in the analysed countries, e.g. from the U.S. Census
Bureau, overviews about AAL product segments and policies from excellent, partially EUfunded publications like those of Gaßner & Conrad (2010) or Kubitschke & Cullen (2010), and
internationally renowned experts in markets, such as BCC Research, Deloitte, and Frost &
Sullivan.
One observation during the work on the present document was that there were few recently
published data available from 2012 and 2013, while new, only commercially available studies
from market research enterprises were not allowed to be published, even if the AALIANCE2
consortium had purchased a license for these market studies, which in any case, only covered
certain segments of the huge AAL market.
The commercial stakeholders on the emerging AAL market, e.g. international companies that
offer products or services in telehealth, telemedicine, assistive robotics etc., were evidently
not interested in revealing too much information about market data and business insights to
the public, which includes their competitors.
In spite of recent translation tools for online content like Google Translate, documents in
Japanese were not analysed during this study because of a language barrier for the members
of the AALIANCE2 consortium. However, the authors are confident that the analysed
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information was sufficient to provide an overview over the ageing society of Japan and some
key insights into the AAL market of that important Asian country.

1.3 Socio-demographic Change as a Global
Challenge and Market Opportunity
Rapid population growth is a threat to wellbeing in the world’s poorest countries, whereas
very low fertility increasingly threatens the future welfare of many developed countries.
Whereas most advanced-economy countries and large middle-income countries, such as
China and Brazil, are characterised by low or no growth (0–1% per year), most of Eastern
Europe, Japan, and a few Western European countries are characterised by population
decline. Countries with rapid growth face adverse social, economic, and environmental
pressures, whereas those with low or negative growth face rapid population ageing,
unsustainable burdens on public pensions and health-care systems, and slow economic
growth (Ezeh, Bongarts & Blessing, 2012).
As shown in Figure 1, population growth rates are similar in many industrialized countries like
Japan, China, the USA and the economically strong nations of Europe.

Figure 1: Population growth rates of the countries of the world (cited after Ezeh, 2012).
Trends in the changes of Population pyramids are similar in Asia, in particular Japan, the USA
and Europe, compare Figure 2 and Figure 3.
Japan
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Northern America

Europe

Figure 2: Changes in the population pyramids over time in Japan, Northern America (Canada and the USA) and
Europe from 1950 to 2050 (United Nations, 2002).

Figure 3: Percentages of the population aged 65+ in Japan, the USA, and England and Wales (E&W; as an example
of a European region) from 1900 to 2020 (forecast) (cited after Grundy, 2003).
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Figure 4: Healthcare systems by archetype (Kearney, 2011).
As shown in the Healthcare systems map in Figure 4, Japan, Canada and some European
countries have a similar healthcare system in the sense that one single payer provides
universal healthcare, while the USA is classified as “Universal healthcare in transition”.

1.4 AAL Market Sectors
There is a common vision and interpretation in EU-27, which is also widely spread in Northern
America, about the concept of an “AAL environment”, i.e. an integration of stand-alone
assistive technologies, with smart homes innovation and tele-health services. AAL is a direct
European technology-based response to the goal of the majority of older people as they age:
ageing in place and remaining independent in one’s home by means of the provision of
individualized support services and health care to older people (Savage et al., 2009).
In order to understand what is exchanged on the AAL market, it is important to explain what
AAL products, which include associated services, are. Following a definition from Gaßner &
Conrad (2010), AAL products have three features: a) they are developed and designed to
mainly meet the needs of elderly people, b) they use information and communication
technologies (ICT), at least in an accompanying service, and c) the product provider explicitly
addresses older adults as target group. AAL products have a very wide spectrum, ranging
from hardware components to complex system solutions that integrate devices and services.
Gaßner & Conrad (2010) grouped AAL products in several categories:


Communication devices mostly cover the need for social interaction, but also
provide various kinds of information to users. By the usage of communication devices
elderly are able to maintain their social contacts, obtain consultancy, information and
educational contents.



Devices that compensate sensory impairments, especially visual and hearing
impairments, such as intelligent electric magnifiers and reading lenses, electronic
communication aids and associated (IT) systems.



Some multimedia applications with age-specific contents, ICT-based games, books and
e-newspapers as well as Internet communities can be considered as consumer
electronics/multimedia.
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Safety and security products aim at preventing accidents and increasing the sense
of safety. This usually goes along with security applications, such as surveillance and
locking systems as well as customised alarm systems.



Medical assistive technologies are destined to support caregivers during their
everyday healthcare procedures on elderly persons suffering from ailments and
diseases. In this group fall devices for self-control by patients, e.g. concerning blood
pressure, blood glucose, but also lifting or mobility aids, special bathroom
technologies, and fall alarms.



Devices that are capable of restoring or even increasing the mobility of elderly people
such as walking aids, like wheel chairs or step lifts, and assistive devices, for instance
to be able to drive a car or to do sports.



Smart home and daily chores products comprise automatic and intelligent devices
and services capable of performing, or at least facilitating everyday life, e.g. remotecontrolled doors and gates, microwave or normal stoves with various sensors or online
services offering tele-shopping or tele-banking.



Telemedicine and telemonitoring solutions allow elderly people with chronic
diseases or certain impairments to be treated and monitored within their domestic
environment. The American Telemedicine Association (ATA) defines telemedicine as
the use of medical information exchanged from one site to another via electronic
communications to improve a patient’s clinical health status. Telemedicine includes
applications and services using two-way video, email, smart phones, wireless tools
and other forms of telecommunications technology (American Telemedicine
Association, 2012b). Remote patient monitoring (RPM), a term used mainly in the
USA for the European term telemonitoring, is a subset of telemedicine that includes
devices and software that enable healthcare providers and educators to diagnose,
consult with, monitor, treat, follow up and educate patients remotely (Frost & Sullivan,
2011).

Closely associated with telemedicine is the term telehealth, which is often used to
encompass a broader definition of remote healthcare that does not always involve clinical
services (American Telemedicine Association, 2012b). Telehealth and telemedicine comprise
for instance video-conferencing, transmission of still images, eHealth including patient
portals, remote monitoring of vital signs, continuing medical education and nursing call
centres. Furthermore, telemedicine incorporates direct clinical, preventive, diagnostic, and
therapeutic services and treatment; consultative and follow-up services; remote monitoring
of patients; rehabilitative services; and patient education (Frost & Sullivan, 2011).
mHealth is used for the practice of medical and public health, supported by mobile devices.
The term is most commonly used in reference to using mobile communication devices, such
as mobile phones, tablet computers and PDAs, for health services and information (Cipresso
et al., 2012).
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Figure 5: Spectrum of technologies integrated in devices on the AAL market (Kubitschke & Cullen, 2010).
A similar segmentation of ICT products for supporting older people living at home was
published by Kubitschke & Cullen (2010):
“Telecare refers to the provision of social care from a distance, supported by
telecommunications. It started with the first generation of simple telephone unit and
a pendant with an alarm button, followed with the use of smart sensors to detect
distress situations, and the newest generation of the systems involving the monitoring
of everyday activity. Also mobile phones, video and GPS are used to provide extended
telecare. The most mature market is the one corresponding to the first generation of
social alarms, which is present in the majority of the countries in EU, USA and Japan.
The second generation systems (using sensors) are deployed, to a certain level, mainly
in UK, USA and Finland. On other countries there are some pilot installations. Third
generation, involving video and mobile telecare, are emerging in Germany,
Netherlands, Finland, USA and Japan.
Home telehealth provides support for typically chronic diseases and health problems
that become much more prevalent with increasing age. In terms of chronic conditions,
the main attention has been focused on conditions such as heart disease, chronic
respiratory disease and diabetes, which are especially common amongst older people.
The extent that these can be better managed in general and that the need for
hospitalisation or other forms of institutional care can be avoided (“hospital-at-home”)
or reduced is another key element of independent living for older people. The supports
needed typically include not just clinical (medical) monitoring and intervention, but
also a broader range of homecare supports that more traditionally fall within the scope
of social/homecare services. Home telehealth is less mainstreamed than telecare at
present. No country has ‘full’ mainstreaming in the sense that all of the relevant

File name: aa2_wp5_d5_2
Leader contractor: TECNALIA
Participant contractors: OFFIS, TUNSTALL, DTAG, AGE, ZUIDZORG

Page 14 of 79

D5.2 - Report on the Status of Markets in
North America and Asia

healthcare providers, in all parts of the country, include such services within their
repertoire. Overall, the USA, Japan and Germany have the most developments.
Smart homes and assistive technologies is a field that covers a broad range of
domotics technologies and applications, from standalone devices that address
particular needs (such as augmentative communication devices), through various
types of environmental control system to fully integrated smart homes. Available
evidence suggests that the extent on provision and take-up of ICT-based assistive
technologies for purposes of independent living varies considerably across countries,
with the Nordic countries generally seen as being more advanced in this regard. One
country where the smart homes 'market' seems to have become established in policy
and practice is the Netherlands where there is a dedicated policy effort directed
towards mainstreaming domotics in newly developed serviced housing for older
people.
More holistic, integrated approaches are offered to those older people that have
needs concerning social care and healthcare. It has been argued that a more integrated
approach is needed. The integrated concept of long-term care services, incorporating
social, health and housing components is seen as having a particular relevance in this
regard. Even here, however, it seems that traditional demarcations may persist, for
example, by the differentiation between what is funded under long-term care insurance
(social alarms) and health insurance (increasingly, home telehealth is beginning to be
covered) in Germany. A number of RTD, pilots and trials take a more integrated,
holistic approach, but the majority of mainstreamed services tend to focus on one or
other dimension and to be firmly located within one or other of either the social care
or health care domains. More promising seems to be a closer integration of telecare
and smart home/assistive technology markets. Already there is considerable
overlap/integration of such services in some countries (assistive technologies being
provided by the social care system, for example). Also, smart homes systems
incorporate many of the elements of telecare, with the only difference being the local
area networking of smart homes and the wide area networking of telecare. Another
important dimension here is the evolving concept of 'housing-with-care', where
dedicated housing (sheltered housing or service flats) for older people is increasingly
being viewed as a focal point for integrated delivery of social (and sometimes health)
care.
There is a general interest and trend in purchasing general purpose consumer
goods which can be considered belonging to the telecare/telehealth/smart home
product range, e.g. medication reminders, object locators, Nintendo Wii, and brain
trainers.”
In the housing market, a number of countries have seen growing provision and demand for
private retirement-village type schemes, many of which provide a full spectrum of care
services as well. Already some of these are beginning to include telecare, home telehealth
and various smart home facilities and this can be expected to grow in the future.
A subcategory of special interest for Japan and other Asian countries, such as Taiwan and
South Korea (as well as some project partners of the AALIANCE2 project), is assistive
robotics. The application of advanced robotic developments is seen as one solution to support
the independent life of the elderly. The recent progress in several scientific and technical
areas (e.g. computer science, automation, sensors and actuators design, smart materials)
enabled the transposition of robots from an industrial setting to the home environment,
benefiting from the capacities and rich potential of robots to provide assistance for individuals.
Up to date, there have been several projects demonstrating robotic systems which are able
to act autonomously in home-like environments, verbally and physically interacting with endusers. At the same time, the user acceptance of some home robots has grown.
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These robots allegedly are in a position to provide support for standard everyday activities,
such as eating, bathing, dressing, and using the toilet, for mobility through ambulation
assistance and for rehabilitation.
Very few robotic solutions have been really accepted by the consumers (general public, not
only elderly), and can be considered as a commercial success (e.g. Roomba). Nonetheless,
the cost is not the only factor for customers (any robotic system addressing a consequent
market could indeed benefit from mass production). This reflects that, although there are
robots which can offer a wide set of functionalities, this is not enough to get robotic systems
accepted by non-specialist users, who, maybe, search for additional features on this kind of
systems. Many robots have been developed without careful consideration of the social,
aesthetic, emotional and cultural aspects (the latter one is important, e.g. when comparing
reactions of end-users in Japan and Europe) that are important for older people. For a full
social interaction with users, robots need to be further enriched with special features such as
embodiment, emotion, dialogue, personality, human-oriented perception, user modelling,
socially situated learning and intentionality (Fong et al., 2003).
Lately, the field of Socially Assistive Robotics (SAR) has been created in order to address
the integration of universal design, accessibility and inclusive design. The older person is not
only considered as an end-user, but also as a key partner along the design process and the
development of the robotic system.
Many service robots have been developed within the last years for different purposes and
different target users. However, relatively few prototypes of them have developed enough to
enter the market and there are only a few exceptions that have an economic success. One of
these success stories is Roomba, a domestic robot which works as a vacuum cleaner, and
which 6 millions of units have been sold worldwide.
In principle, there is not a commonly accepted and clear classification of assistive robots, (not
even for the service robots group where they are included), nor a social and common
understanding exists of what a robot is1. But most of the authors seem to agree in the
following classification of the assistive group of robots (Broekens, Heerink & Rosendal, 2009).
Robots for physical rehabilitation (including semi-autonomous prostheses): these robots
are not designed to be perceived as a social entity (they usually have the shape of an arm,
leg or autonomous wheelchair - not an anthropomorphic or pet figure). The first rehabilitation
robots were developed for upper limbs during the 1990s, followed by supporting devices for
lower limbs and the whole body. In general, they provide some form of physical support and
mobility (when the affected limb is no longer functional or it has been amputated) and
rehabilitation exercises when the limb is still functional (for example, for patients who have
suffered a stroke). Examples of such robots are smart wheelchairs (able to detect obstacles,
or be controlled by the brain, such as the NavChair from the University of Michigan, or CoControl from project partner TECNALIA), artificial limbs, exoskeletons (to improve mobility,
such as HAL from the University of Tsukuba), robotic arms for upper and lower limb
rehabilitation (such as the MANUS from MIT, the Lokomat from Hocoma, and the ArmAssist
from TECNALIA). Rehabilitation robots for upper limbs usually consist of arms with various
degrees of freedom, whose endpoint is held by the patient’s arm or hand. The position of the
endpoint is often represented graphically on a computer screen, where some kind of game is
shown to make the rehabilitation exercises more attractive. Currently they are mostly used
in hospitals due to their cost and required infrastructure, but new developments have made
1

Standard definition for robot by the IFR (International Federation of Robotics) and the ISO
(International Organization for Standardization): "Automatically controlled, reprogrammable
multipurpose manipulator programmable in three or more axes". For Service robot: "A robot which
operates semi- or fully autonomously to perform services useful to the well-being of humans and
equipment, excluding manufacturing operations”.
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them portable so they can be used at home. The target users are people who have suffered
injuries of brain strokes, but not specifically the elderly who usually suffer from lack of mobility
due to the age.
Social assistive robots: These robots are considered to be more advanced, due to their
interactive nature, offering some level of direct communication with the user. This group could
be split further in the following two categories:
 Service type robots: These robots are designed to provide support in basic activities
in the daily living: eating, helping in the toilet, getting dressed, household control and
maintenance and monitoring. Some robots are mechanical arms installed on desk
(such as the SMARTHAND, from the AALIANCE2 project coordinator Scuola Superiore
Sant’Anna). Examples with a more humanoid shape are: Pearl (Pollack et al., 2002),
Car-o-bot (Graf et al., 2004. Fraunhofer Institute of Technology), Robocare (Bahadori
et al., 2003), Hector (Companionable project). They can also offer some kind of
cognitive rehabilitation through games and brain exercises, often delivered to
individuals with some form of pervasive developmental disorder, such as autism, or
older people suffering from neurodegenerative diseases, with most prominent example
the Alzheimer’s disease. The company of pets had already been probed as a good
therapy for this kind of patients. Nevertheless, there are some groups among them
who are not able or responsible enough to take care of a real pet. That is why some
companion robots were designed resembling pets (such as the dog Aibo or the seal
robot Paro, developed at the National Institute of Advanced Industrial Science and
Technology in Tokyo) or a human – shaped as a humanoid (such as the F.A.C.E.
system, developed at the Centro di Ricerca E. Piaggio, University of Pisa. They have
simple and intuitive communication interfaces, often based on the simulation of facial
expressions; their goal is to stimulate the development of interaction and
communication capabilities in their users.
 Companion type robots: these robots are focused in the pet-like companionship
they can provide. Main function is to interact with user, in more or less intelligent
manner, in order to enhance the health and psychological well-being of elderly by
providing companionship. They can take pet or humanoid shapes. Examples of such
robots are the Japanese seal-shaped PARO (Wada et al., 2003), Huggable and
Leonardo from the MIT (Stiehl et al., 2006), the toy-robot dog AIBO by Sony (Fujita,
2001), iCat by Philips, FACE (University of Pisa), and NAO (Aldebaran Robotics). As it
may have been noticed already, some robots (PARO, AIBO) appear in two categories
because it is not so easy to classify them. Usually they offer company to the elderly or
disabled people and, at the same time, this activity plays a therapeutic role or serves
for rehabilitation. The advantage in the use of these robots is not only the interaction
and company they provide to the elderly, but also the fact that they promote
interaction. Older people also appreciate the (more or less complex) reactions of these
robots (by means of sound, movements) to their actions over them (touching,
caressing, talking), they feel as if the robots could understand what they say or do.
In most cases, not all robots can be categorized strictly in the above mentioned categories.
For example, the humanoid robots ASIMO (Honda2) and Kismet (MIT3), are both social robots
designed for research purposes, but could also fit in the companion type category. ASIMO
was created to study the human locomotion and try to implement it into a legged humanoid
robot. The research has been focused on the dynamics, kinematics and human body’s
morphology, and its computing power is aimed at the functionality of walking like a human.
But its field of application covers also the service robots, as it is able to handle objects, avoid
Honda Motor Company – Humanoid robot Asimo (http://asimo.honda.com)
Massachusetts Institute of Technology – Robot Kismet for research of robot-human
interaction (http://www.ai.mit.edu/projects/humanoid-robotics-group/kismet/kismet.html).
2
3
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obstacles, and adhere to user instructions. Kismet, on the contrary, was designed for humanrobot interaction and psychological research. Its design is focused on representing human
emotions through the appearance of a robotic head with moving eyes, eyebrows, lips and
ears.

Figure 6: Asimo (left) and KISMET (right).
As for entertainment robots, about 841,000 units were counted in 2011, 12% more than in
2010. Numerous companies, especially Asian ones, offer low-priced “toy robots”. But among
those mass products there are increasingly more sophisticated products for the home
entertainment market. Since many years, the LEGO® Mindstorms® programme has belonged
to the more high quality products. The total value of the 2011 sales of entertainment robots
amounted to US$ 166 million.
Turning to the projections for the period 2012-2015, sales forecast indicate an increase to
about 93,800 units with a value of US$ 16.3 billion. Thereof, about 28,000 robots for defence
applications will be sold in the period 2012-2015. They are followed by milking robots with
about 25,800 units. This is probably a rather conservative estimate. These two service robot
groups make up 57% of the total forecast of service robots.
It is projected that sales of all types of robots for domestic tasks (vacuum cleaning, lawnmowing, window cleaning and other types) could reach almost 11 million units in the period
2012-2015, with an estimated value of US$ 4.8 billion. Sales of all types of entertainment
and leisure robots are projected at about 4.7 million units, with a value of about US$ 1.1
billion. Sales of robots for elderly and disabled assistance will be about 4,600 units in the
period of 2012-2015. This market will increase substantially within the next 20 years (IFR
Statistical Department, 2012).
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Figure 7: Sales forecast for service robots for personnel/domestic use; units sales 2010 and 2011 and forecast 20122015 (IFR Statistical Department, 2012).
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2 USA
2.1 Socio-demographic Situation
Data from the U.S. 2010 Census (Werner, 2011) provide detailed age statistics on the total
population as well as the population 65 years and over. In 2010, there lived 40.3 million
people in the USA who were 65 years and older (65+). This is an increase of 5.3 million over
Census 2000, when this part of the population numbered 35.0 million. In 2010, the older
population represented 13.0 % of the total population, an increase from 12.4 % found in
2000.
When compared to the number of older people in the past, the population 65+ has notably
increased over time. In 1900, there were 3.1 million people aged 65 and over in the United
States. As the population 65+ steadily increased throughout the twentieth century, the older
population reached its highest level at 40.3 million in 2010—up from 31.2 million in 1990 and
35.0 million in 2000, compare Figure 8.
The older population’s share of the total population has also been trending upward. The
population 65+ made up just 4.1 % of the total population in 1900, and since then steadily
increased except for the period between 1990 and 2000. The population 65+ grew slower
than that of younger ages during the 1990 to 2000 decade and resulted in a smaller share of
the older population in 2000 than 1990. In 1990, the older population represented 12.6 % of
the total population compared with 12.4 % in 2000. However, in 2010, the population 65
years and over was larger than in any other decennial census at 13.0 %.

Figure 8: Population 65 years and older by size and percent of total population: 1900 to 2010 (Werner, 2011).

2.2 AAL Market Sectors
2.2.1

Telehealth

After 2020health.org (2012), the current National Health Service (NHS) approach to the
delivery of care to people with long term conditions is widely recognised as unsustainable
both in terms of cost and quality of care. The NHS already spends 70% of its budget on the
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15 million people who have one or more of these conditions. With the ageing population in
the USA, patient numbers are expected to grow there by 23% over the next 20 years.
This 2020health White Paper builds on our recent report “HealthCare without Walls: A
Framework for delivering telehealth at scale” to explore lessons learnt at the world's largest
user of telehealth services: the US Veterans Health Administration (VHA).
Overall Learning Points from the VHA
• As part of an overall redesign of care, telehealth represents a vital element in the shift
towards more home-based care, reducing the imbalance between hospital and primary care
spend and making better use of scarce clinical resources.
• Creating a telehealth-enabled service needs senior leadership commitment to ‘care at a
distance’, considerable investment and time, and substantial change to the organizational
infrastructure and performance management system.
• As well as benefiting patients with common core long term conditions, telehealth-enabled
care coordination services can also be cost effectively applied to broader populations for
prevention and ‘wellness’ programmes.
• Development of an integrated patient record greatly facilitates collaboration between
different clinicians involved in patient care, with telehealth data available to communitywide
electronic health records.
• Training is vital to ensure an effective, stable and consistent level of service. Appropriate
audit data will inform service delivery and decision making.
Key Recommendations for the NHS
•
•

•

•
•
•

•
•

To achieve the staffing and logistical efficiencies seen in the VHA, the NHS needs to
find ways to deliver a step-change increase in the scale of telehealth implementation.
Those who manage the delivery of telehealth need not be local to the patient but do
need to interact closely with the responsible clinician in primary care / community
care.
Telehealth should be established as a centralised care coordination service on a
local/regional basis rather than something additive to existing Community Matron,
District or Practice Nurse workloads.
Care pathways incorporating telehealth would benefit from design at a national level
– e.g. by the National Institute of Health and Clinical Excellence.
National oversight of telehealth is essential in terms of commissioning, procurement
and best practice adoption.
To provide the confidence needed for referrals into a telehealth service, clinician
engagement is essential, based around clear evidence of benefit to specific patient and
disease groups.
Funding needs addressing through sustainable reimbursement policies, in particular
revisions to tariff.
Targeted patient selection is essential, based on strict criteria of who benefits.

Telemedicine, telehealth and mHealth all apply communications technology to the health
sector, but each application is distinct. Telemedicine is defined as the application of clinical
medicine in which medical information is transferred through interactive audio-visual media
for the purpose of consultation or remote medical examination or procedure. Mobile health or
mHealth specifically uses mobile communications networks for the provision of health services
(Healthcare IT News, 2010).
Telehealth encompasses both clinical and non-clinical transfer of information for patient and
professional health-related education, public health and health administration. While
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telemedicine has been around for three decades, many barriers – including high cost of
infrastructure, incompatibility of systems and limited bandwidth – have kept adoption low.
Technological advances have enabled the growth of 3G networks, lower price points for and
longer battery life of wireless devices, and expansion and integration of wireless devices with
established systems, which will aid telemedicine and telehealth efforts (Healthcare IT News,
2010).
According to New York-based market research firm Datamonitor, the demand for telehealth
hardware, software and related services is expected to triple over the forthcoming to US$6.1
billion in North America.
Federal efforts, including broadband funding under ARRA and the recent promotion of the use
of telehealth technologies by the Health Resources and Services Administration (HRSA), will
also help both telemedicine and telehealth initiatives overcome the traditional barriers with
more resources. The FCC announced in July 2010 a new US$400 million-per-year program
that would provide affordable broadband in medically underserved communities. The
healthcare connectivity program is designed to give patients in rural areas access to state-ofthe-art diagnostic tools traditionally found in larger, urban and more advanced medical
centers.
Many states are creating multi-stakeholder programs.


Maine boasts five telehealth programs and has organized a telemedicine workgroup
to guide state and local efforts.



In August 2010, California Gov. Arnold Schwarzenegger and U.S. Chief Technology
Officer Aneesh Chopra announced the launch of the California Telehealth Network
(CTN) at the University of California Davis Cancer Center in Sacramento. The CTN
network, which will be the largest in the country, will provide traditional and advanced
IT infrastructure to enable the growth of telemedicine. CTN is being funded by a US$30
million joint effort that includes the FCC, the California Emerging Technology Fund, the
California HealthCare Foundation, United Healthcare, the National Coalition for
Healthcare Integration, the University of California and other private and public
entities. Mature state networks have documented both dollar savings and improved
clinical outcomes.



The Missouri Telehealth Network (MTN) began in 1994 as the country’s first publicprivate partnership to enhance access to care in underserved areas of the state and
provide educational opportunities for healthcare providers, among other goals. In
FY2010, more than 60 medical professionals in 31 specialties conducted more than
6,900 encounters via video on the MTN.

A study conducted in FY2008 revealed significant savings in travel time and dollars as a result
of the utilization of telehealth. The avoidance of nearly 3,000 round trips from rural areas of
Missouri to specialist clinics in the towns of Columbia and Kirksville saved more than
US$300,000 in fuel costs, with the average savings per trip of US$116, per the federal mileage
reimbursement rate. More than 575,000 miles of travel were eliminated as a result of the
availability of telehealth to these rural communities.
According to MTN, the numbers increased dramatically in FY2009, with more than 4,100
patient encounters at MTN’s 53 clinical sites resulting in more than one million miles roundtrip
in patient travel. Whereas the FY2009 cost patient cost savings totalled more than
US$550,000, thus far in FY2010 more than 6,700 trips avoided more than 245,000 miles at
a cost savings of more than US$660,000. As the body of return-on investment (ROI) studies
grows, receptivity of telehealth, telemedicine and mHealth should also increase, and the
wireless technology market should be poised to enable those applications.
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The remainder of this subsection is cited from a publication from Frost & Sullivan (2011), see
the blue background.
Telehealth is an emerging market, but the demand for these technologies is increasing at a
larger scale, especially among home care agencies, disease management companies, and
clinical trial groups. Aging population and chronic disease management at home for elderly
population are the major drivers for the development of these technologies. The market for
self-monitoring activities in treating chronic diseases is primarily focused on preventive care.
Increase in awareness among health providers and payers on the financial benefits through
implementing these solutions in wider scale, brings short-term ROI (return of investment)
have attracted major companies to venture into technology development and acquisition over
the past 10 years in the area of telehealth. RPM saves substantial amount of cost incurred on
patients in travelling to hospital/clinic/offices to check their vital physiological parameters,
such as blood pressure, heart rate, blood glucose, respiration rate, and so on. The Center for
Technology and Aging predicts that the U.S. healthcare system could reduce costs of nearly
US$200 billion during the next 25 years through the implementation of RPM technologies.
Today, there are certain delays to wide scale adoption of telehealth technology among
prospective customers. A few notable delays are lack in availability of wide reimbursement
for these technologies, low awareness levels among physicians with regard to the benefits
offered by such systems, and lack of financial incentives for healthcare providers or other
insurance companies.
Wireless technologies are the major driving factors behind technological improvements in
RPM. Numerous research groups and innovative start-ups and small businesses have
embarked into developing RPM products, which are wireless (Bluetooth, Zigbee, Wi-Fi) based
and low-energy consuming products.
Growth in remote monitoring market is assured by the various initiatives taken by the
governments across regions. In Europe, various research programs and pilot projects are
directly or indirectly funded by the government, giving the impetus needed for the market
development. In the U.S., the government recently allocated around US$20 billion as part of
its economic stimulus package to improve the adoption of Telehealth or RPM technologies
among its providers.
The North American remote patient monitoring (RPM) market includes Home Healthcare and
Disease Management Monitoring. The home healthcare market was born from the medical
services, such as inhouse nursing and retirement homes. During the natural evolution of these
services, many home health agencies have turned to RPM systems to help improve patient
outcomes while reducing cost. Disease management systems are patient management
systems for use with non-hospitalized patients with a specific disease state. Each product or
service is typically customized to treat a specific disease, requiring various monitoring
products necessary for that condition. Similar to home health monitoring, these systems
typically consist of a monitoring device, a telemonitoring interface that translates and
transmits the information, and a central server and database where the data is processed for
review. In addition to vital signs monitoring, these services also provide features to help
patients to adhere to simple prescriptions and recommended lifestyle changes. In contrast to
the home healthcare system, in a disease management system patients are typically in
contact with their healthcare professionals through telephone or Internet rather than inperson visits. Also, these systems are commonly sold into more of the healthcare professional,
physician environment.
Both the home healthcare and the disease management markets stand out among patient
monitoring markets. While most patient monitoring markets are very mature and established,
these remote monitoring markets are among the few emergent market spaces and have seen
quite a bit of attention as a result.
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While there are several distinct characteristics between the home healthcare and disease
management markets, there has been an increasing amount of overlap between the two as
the remote monitoring space evolves into a more complete population management solution.
Growing number of home healthcare providers are looking toward disease management
companies as potential distributors for their systems or even as direct clients who would utilize
their platform. They still exist as separate markets, but where a home healthcare provider
ends and the disease management begins is becoming less defined. Over the forecast period,
this overlapping is likely to grow, along with an increasing competitive presence that forces
this generally fragmented market to consolidate. Many of these smaller, well-represented
companies are going to really feel this competitive burden, forcing many of these companies
to partner or merge in order to increase their chances of surviving this potentially turbulent
time.
The current growth in these markets is largely due to continuing advancements of remote
monitoring technology along with the implementation of successful payment strategies. Since
there is no direct reimbursement for remote monitoring, participants must find alternative
methods for payment.
Frost & Sullivan (2011) predicted revenues from the North American Remote Patient
Monitoring Market (comprising Home Healthcare and Disease Management Monitoring) of
316.4 M€ for the USA and 27.5 M€ for Canada in 2014 and 394.3 M€ for the USA and 34.3 M€
for Canada in 2015 (compare with forecasts of 147.1 M€ in Germany and 35.9 M€ in Spain),
which is in both countries almost three times the revenue from 2010.
Furthermore, the authors of the study (Frost & Sullivan, 2011) are describing a rapid dropping
of the prices due to an increasing market competition. While Home Health Monitoring costed
963 US$ (leased) and 2,161 US$ (purchased) in 2010, they are expected to reach 747 US$
and 1,644 US$, respectively, by 2015.
Remote patient monitoring does not have direct Medicare reimbursement, and the difficulty
of doing so is largely due to the complexity of the monitoring service. These services are more
of a platform rather than a simple service and typically are very diverse as a result.
Nevertheless, reimbursement is desired by market participants, as their typical patients are
over 65 and are commonly covered by Medicare. Many believed that large-scale studies could
prove the cost effectiveness of these services leading to real progress toward direct Medicare
reimbursement. At present, it seems very unlikely that any significant progress will be made
toward direct reimbursement in the next two to five years. As a result, market participants
are forced to seek alternative payment strategies, and while some of these have proven
successful, the huge billion dollar market potential this space possesses is unlikely to be
reached without some form of direct reimbursement.
One of the more successful models is the pay for performance or P for P model. As the name
implies, payment is dependent on performance of the service. For example, if a patient is rehospitalized during the home healthcare monitoring, the agency would receive less payment
for their services. In addition, there are other ways to get directly reimbursed for home
healthcare monitoring, and one such example is payment for post-episodic care after the
patient is discharged from the hospital.
There has been a consistent push by home healthcare advocates in Washington for additional
policy support in these matters, but most of them in the past have met with failure. However,
there are a few specific remote monitoring applications that, under current CMS regulations,
can be reimbursed due to several amendments and refinements of Medicare reimbursement
over the past ten years.
U.S. policies were based during the last years on the Balanced Budget Act (BBA) of 1997,
which contained provisions mandating Medicare reimbursement for certain telemedicine
practices and funded several telemedicine demonstration projects.
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Medicare began accepting claims in 1999, but this was seen as very restrictive in nature and
not accurately conveying the complexity of the telemedicine market. Congress continues to
redefine telemedicine reimbursement with the passage of bills slowly expanding the coverage
of telemedicine. Currently, Medicare divides telemedicine services into three areas: remote
patient face-to-face services seen via live video conferencing, non face-to-face services that
can be conducted either through live video conferencing or via store-and-forward
telecommunication services, and home telehealth services. For face-to-face services,
reimbursement is limited according to the type of service provided, geographic location, type
of institution delivering the service, and type of health care provider. The current allowed
originating sites include: office of a physician or practitioner, hospitals, critical access
hospitals, rural health clinics, and federally qualified health centers. Non face-to-face services
are not generally considered telehealth services and are treated as on-site visits. Finally, with
the most relevant of these areas, the home telehealth services, they are considered outside
the scope of coverage and are not reimbursable. However, it is explicitly stated that there is
nothing to preclude a home health agency from utilizing these technologies. In the end it
results in a situation that is not overly positive for most home healthcare providers that wish
to use remote monitoring and other types of telemedicine technologies. Even for physicians
who are a primary target of these current reimbursement policies, many do not stand to
benefit as they receive their reimbursement through state Medicaid programs which have
their own rules altogether.
Most of the third party payers today are more worried about quantitative care rather than a
qualitative patient care, to support reimbursement. Sporadic studies have shown that limited
reimbursement for home monitoring solutions is due to lack of documentation showing that
RPM devices are cost-effective and offer improved benefits. Over the past years, companies
such as Philips, GE, and Robert Bosch Healthcare conducted large-scale clinical studies,
however, the benefits, of which were not clearly understood best by healthcare providers and
health institutions. Unlike other medical technologies where reimbursement is decided by a
respective CPT (Common Procedure Terminology) code, there are no specific codes for
telehealth. Thus, there is a general trend when customers recognize EHR (Electronic Health
Record) as a promising tool; they also find telehealth to offer additional benefits to their
practice. This reimbursement for EHR is found to indirectly benefits telehealth. In the U.S.,
the total number of General Practitioners (GPs) accepting web-visits or e-visits is increasing,
but most of the providers still follow teleconsultations for chronic disease management for
elderly people. In Germany, a majority of GPs receive reimbursement for telephone
consultations after initial examination in the physician’s office. However, for telemonitoring
program, only GPs who participate in specific programs get benefitted.
Competitive Analysis for Telehealth Market
The competition in this market is medium, with presence of some global players and few
regional players. The industry is fragmented, with many small players offering proprietary
systems and larger players (ex. Intel, GE Healthcare) not yet dominating the market.
A greater-than-average number of companies in this market were originally outside of the
healthcare space, with a venture in the remote monitoring world being their first foray into
the world of healthcare. As expected given the complexity of this market, this has lead a
number of problems facing these entering companies, and their record of success has been
mixed at best. Some companies have found measures of success upon entering this market
such as Honeywell’s acquisition of HomMed Telehealth. Others, like Kodak were not so lucky,
entering and exiting the market in a matter of a few short years. While each company’s
success is varied, this issue has had an overall negative affect on the remote monitoring
market as a whole. All of these issues cumulate into this complex remote monitoring market
and thus mirror the cutting edge challenges and issues facing healthcare systems across the
world.

File name: aa2_wp5_d5_2
Leader contractor: TECNALIA
Participant contractors: OFFIS, TUNSTALL, DTAG, AGE, ZUIDZORG

Page 25 of 79

D5.2 - Report on the Status of Markets in
North America and Asia

One of the biggest challenges for new entrants is the price sensitivity of the market. The endusers are reluctant to invest into such technology, so there is a demand to adopt competitive
pricing.
Standard design guidelines are poised to play key role in the growing competition of new
entrants in this market, who clearly define a scope to focus in their own areas of core
competency. For example, Zephyr Technology, a Maryland based developer of BioHarness BT,
has taken remote monitoring to never explored, but high demand market namely, Defense,
Sports training and Academic Research. Zephyr Technology's core competency is more
prominent as it recently attracted substantial amount of interest for strategic investment from
major companies like Motorola (for first responder market), Qualcomm (in the eHealth space)
and the U.S. Department of Defense (for defense market). This will ultimately lead to
reduction of high-entry barriers and will lead to improved health quality at low cost. Today,
many healthcare giants find it feasible to acquire new technology or a company to innovate a
particular technology from scratch.
Market Share Analysis for Remote Patient Monitoring Market
An increasing number of major companies have taken an interest in this growing space. Most
notable of these is Philips Medical's entry into the market via several acquisitions and a
continued focus on the remote monitoring markets along with Bosch. Consolidation such as
this is expected to continue in this market in years to come. Several other large companies
such as Cisco and IBM have become involved in the home healthcare and disease
management markets through organizations such as the Continua Alliance and other company
alliances. Also, there has been increasing collaboration between home healthcare and disease
management companies, blurring the lines where one market begins and another ends.
In 2008, the five enterprises Honeywell HomMed, Health Hero (now Bosch), Cardiocom, and
Philips, had approximately 50% of the U.S. market share.
The Remote Patient Monitoring Market is a subset of the patient monitoring devices
market that consists of segments like hemodynamic, neurology, cardiac, respiratory, fetal
and neonatal, multi-parameter, remote patient monitors and temperature & weight
management monitors. A study from marketsandmarkets.com (2012) states that the global
devices market for patient monitoring was valued at US$14.2 billion in 2011 and is poised to
grow at a CAGR of 5.9% from 2011 to 2016 to reach US$18.9 billion. The market will be
driven by increasing aging population, rising incidences of lifestyle diseases, home and remote
monitors and increasing portability of equipment. However, the economic slowdown and
unstable reimbursement policies will restrict the growth of this market to a certain extent.
After Marketsandmarkets.com (2012), North America is the biggest market, followed by
Europe. However, the Asian countries represent the fastest growing markets due to large
population and increased purchasing power of patients. Moreover, economic slowdown in
western countries will compel the companies to focus on the Asian markets.
Marketsandmarkets.com (2012) foresees that by 2016, hospitals will lose some of their share,
which is about 50%, to home monitors owing to the fact that demand for home monitoring is
increasing and strict government policies are being implemented to reduce patient stay in
hospitals.
Some of the major players in this market are listed in subsection 2.5 on page 30.

2.2.2

Assistive Technologies

The U.S. market for assistive technologies is expected by BCC Research (2011) to reach
US$55 billion in 2016 and a compound annual growth rate (CAGR) of 6% between 2011 and

File name: aa2_wp5_d5_2
Leader contractor: TECNALIA
Participant contractors: OFFIS, TUNSTALL, DTAG, AGE, ZUIDZORG

Page 26 of 79

D5.2 - Report on the Status of Markets in
North America and Asia

2016. From Figure 9 it is obvious that the market for assistive technologies is dominated by
vision and reading aids, such as eyeglasses and contact lenses.
If eyeglasses are excluded from the analysis, the largest product segment of the U.S. in 2010
was daily living aids, with 32.6 % of the market. This segment is valued at nearly US$4 billion
in 2011. This should reach nearly US$5 billion in 2016, for a CAGR of 4.9 %.

Figure 9: Forecast for the Assistive Technologies Market (BCC Research, 2011).
However, it is not evident from these figures, which part of the assistive market as studied
by BCC Research can be considered as part of the AAL market, i.e. using ICT and targeting
older adults.

2.2.3

Assistive Robotics

The USA lags behind other countries in recognizing the importance of robotics technology.
While the European Union, Japan, Korea, and other countries and regions have made
significant R&D investments in service robotics technology, the U.S. investment, outside
unmanned systems for defence purposes, remains practically non-existent. Some exceptions
are represented by the success of the iRobot cleaning products.
However, U.S. tech companies have a wide experience in creating ecosystems with thirdparty developers. Free software developed by Microsoft and Willow Garage for robotic
applications will accelerate innovation in the field. Willow Garage is providing a robot operating
system for research purposes and encourages them to develop applications. This open
innovation, plus U.S. expertise in software and deep capital markets, gives American
companies a market advantage.
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Figure 10: Consumer robotics products currently used in North American homes of home automation early adopters
(Siggins, 2010).
In a study of Siggins (2010) on 306 home automation early adopters, the robotics products
least utilized were home healthcare and personal robots, with price and functionality factors
playing a part in their slow adoption.
The market for consumer robots was US$1.6 billion in 2012, dominated by the task and
entertainment segments. This will grow to US$6.5 billion in 2017 and will still be dominated
by the same segments, with security/telepresence becoming more of a significant third
segment. iRobot is still the main player, but more Asian-based companies are coming out
with competing products and newer products like window-cleaning robots. “We are seeing
more personal robot R&D from Western companies and more task robot development from
Asian companies,” noted research director Philip Solis, “which is a reversal of past
development trends” (Robotics Trends, 2013).
Trends in the purchase of consumer robotics in North America are:
 Current levels of ownership are still low, but the future looks bright for consumer
robotics.
 Consumers are willing to pay an average of US$ 3,705 for a personal robot, which is
significantly higher than all other robotics classes, except for healthcare robots (US$
7,972 average).
 Consumers want products that solve real problems or provide a quality user
experience, but are unwilling to pay excessively for that privilege.
 The market for personal robots is still limited in the United States, so development
follows a top-down approach, originating with high- cost products sold in very small
amounts.

2.3 Policies and Reimbursement
Following Business Insights (2010), the USA is not as advanced as the EU in terms of eHealth
policy and strategy. However, the U.S. federal government is eagerly supporting eHealth as
a means to achieve major savings and to prevent or limit negative outcomes in patients
suffering from chronic conditions. The U.S. has implemented regulations and strategies that
force healthcare stakeholders (healthcare facilities and providers in particular) to deploy
eHealth.
Under the American Recovery and Reinvestment Act of 2009 (ARRA), hospitals and
“healthcare providers that use health information technology in a meaningful way” could share
nearly US$19 billion in incentives for updating health information technology systems by
October 1, 2010.
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Under the Health Information Technology for Economic and Clinical Health Act (HITECH Act),
healthcare providers could receive payments of up to US$64,000 for deploying and using an
EHR system before January 2011.
The level of reimbursement that the Office of the National Coordinator (ONC) gives healthcare
providers that have not deployed EHR systems by the October 2010 deadline will decrease
annually from January 2011, when the ARRA comes into full force.
On a positive note, under the HITECH Act healthcare providers could receive payments of up
to US$64,000 for deploying and using an EHR system before January 2011.
The US federal government's forceful steering of healthcare ICT towards eHealth can only
have a positive impact on the US eHealth and mobile health market. These measures will
undoubtedly speed up the adoption of eHealth, telemedicine, and mHealth in the USA.
The increase in the number of patients as a result of the “Obamacare” will imply an increasing
pressure on the limited supply of physicians to meet that demand. In this way, telehealth will
help in two ways: it will enable physicians to reach more patients, especially in rural areas
and medically underserved areas, and it will alleviate the pressure on physicians by enabling
them to coordinate care with mid-level practitioners, i.e. nurses and assistants.
The telehealth will also decrease the penalties for poor quality care. With a monitoring on the
physiological condition of the patient and how s/he is adhering to the medications the
professional can detect a problem before it worsen to the point that the patient has to re-visit
the hospital (with the consequent penalty for readmission).
The possibility to monitor patients with chronic diseases wherever they are (home, skilled
nursing facility or other non-hospital setting), can prevent expensive trips to hospitals or
specialists (Desai, 2013).
Furthermore, this recent change in U.S. policies might have a significant, beneficial impact on
some sectors of the AAL market, following Scher (2012):
The SCOTUS decision regarding the ACA will bring millions of more covered lives into the
healthcare system. The expected increase in the cost of healthcare will create a more pressing
need for cost-saving technologies.
Telemedicine is experiencing significant gains over barriers to adoption. It has a longer history
than other technologies, is closest to what patients remember as an interpersonal experience,
and has made strides in the regulatory arena regarding physician licensing and
reimbursement. Large scale adoption by pharmacy chains, state Medicaid agencies, and
hospitals are contributing to this growth already. The shortage of providers as a result of the
ACA will further fuel use of telemedicine.
The demand for mobile apps in both the consumer and healthcare arenas has been rising
independently of the outcome of the SCOTUS decision. However, the decision will markedly
increase the demand for this technology because of the relative increase in the provider
shortage to come. People will be looking for alternatives to long appointment intervals and a
paradoxical decreased access to care arising from limited healthcare resources. Initiatives to
certify and facilitate prescribing of apps to patients are underway.
More patients seeking care because they will be insured means more patients with chronic
diseases seeking care. Remote patient monitoring, whether it encompasses text messaging
or sensors delivering actionable alerts of vital signs, glucose levels or other information has
promise to lead to more care at home. This can decrease incidences of hospital-acquired
infection and death from institutional medication and other mishaps. It may also increase
medication adherence.
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2.4 Drivers and Barriers
Frost & Sullivan (2011) identified the following market drivers for the U.S. telehealth
market:


Aging population due to baby boomers, along with rise of life expectancy, increases
need to connect healthcare to less mobile patients



The recent release of positive large study results by the VHA promotes growth in the
U.S.



A strong focus on cost savings and efficiencies bode well in the current economic
climate growing the market



Increased implementation of successful payment strategies fosters market growth



Increasing incidence of cardiac disease and other chronic diseases capable of being
monitored remotely drives market



Continuing rapid advances in technology encourage market growth



Fewer nurses and hospital beds along with pressure for cost containment further need
for remote monitoring services



Deployment of various European programs for assisted living, improving the
investments and funding into telehealth market

The same authors created the following list of market barriers:


The continuing need for definitive cost savings study results hold back the market



The growing number of emerging solutions present in the market convolute the market



Lack of direct reimbursement greatly restrains the market



High costs of systems are curbing wider adoption rate and the growth rate



Customer dissatisfaction with the technical performance of devices depresses growth



Lack of common standards makes the regulatory environment unfavourable for growth

2.5 Selected Stakeholders of the AAL Market
In this section, important enterprises that manufacture or sell products, or offer services
related to the AAL market, are listed in alphabetical order.
Some of the information provided in this section is taken as it was published by the enterprises
on their websites.

Bosch Healthcare
Company
Bosch Healthcare is a wholly-owned subsidiary of the Bosch Group. The
Bosch Group was founded in 1886 by Robert Bosch and is a leading global
supplier of technology and services. It is comprised of Robert Bosch GmbH
and its more than 350 subsidiaries and regional companies in some 60 countries. With all its
products and services, Bosch enhances the quality of life by providing solutions which are
both innovative and beneficial.
In North America, the Bosch Group employs over 22,500 associates in more than 100
locations throughout the U.S., Canada and Mexico, with reported sales of US$9.8 billion in
fiscal year 2011.
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Bosch Healthcare is composed of two business segments: Telehealth and Telecare. The
combination of these two areas allows us to offer a broad portfolio of products, systems and
services that support patients with chronic conditions and older persons in their homes.
Bosch Telehealth provides over 100 health management programs in more than 30 medical
conditions; these programs support home care, transitional and long-term care coordination
for patients with chronic conditions. Our telehealth programs are developed in line with
evidence-based guidelines and provide data and decision support tools to give healthcare
providers valuable insight about their patients’ health status at home. In addition, these
programs provide patients with valuable knowledge and reinforcement to improve their selfmanagement skills, a critical element of improved quality of life. Over 50,000 patients connect
to their healthcare providers on a daily basis using Bosch Telehealth products and systems.
In 2007, the Bosch Group acquired Health Hero Network, a leading innovator in the remote
health monitoring business. Health Hero introduced the award-winning Health Buddy System
which focuses on the care of patients with long-term chronic disease conditions.
In 2009, the Bosch Group acquired Visual Telecommunication Network, Inc. (ViTelNet) and
added the T400 telehealth system to its portfolio. The T400 telehealth system addresses postacute and chronic disease conditions for home health agencies and other caregiver settings.
On January 1, 2012, Bosch Telecare (also known as Bosch Care Solutions), formerly part of
Bosch Security Systems, was integrated into Bosch Healthcare to broaden the support for
patients with chronic conditions and for older persons living independently in the home.
http://www.bosch-telehealth.com/en/us/about_us/about_us_1/about_us_1.html

Products and services

Figure 11: Some of Bosch’s telehealth systems (Bosch).
Bosch Healthcare provides two telehealth systems:
The Health Buddy System includes the Health Buddy four-button device, the web-based
Health Buddy Desktop application for providers and over 100 health management programs
for a variety of single and co-morbid conditions. It is used for long-term care coordination of
patients with chronic conditions (360 day programs) and for patients with chronic conditions
who are post-discharge from the hospital (60 day programs).
The T400 Telehealth System includes the T400 touch-screen device, the web-based T400
Desktop application for providers and over 25 clinical content programs for a variety of single
and co-morbid medical conditions. It is used for patients who are post-discharge from the
hospital and in the transitional period after this.
Bosch also connects with/provides a variety of peripheral devices to measure vital signs.
http://www.bosch-telehealth.com/en/us/products/products.html
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Contact
United States
2400 Geng Road, Ste. 200
Palo Alto, CA 94303
Phone: 650-690-9100 (Toll Free: 1-888-947-8957)
http://www.bosch-telehealth.com/en/us/about_us/locations/contact.html

California Telehealth Network
Institution
Initially funded through the FCC's Rural Health Care Pilot Program, with the goal
of significantly increasing access to acute, primary and preventive health care in
rural and medically underserved areas of California, the FCC awarded CTN with
up to US$22.1 million, the largest single state award of its kind with US$3.6
million in matching funds from the California Emerging Technology Fund. Additional funding
has been provided from the California HealthCare Foundation, the California Teleconnect
Fund, the National Coalition for Health Integration, the Blue Shield Foundation and the
University of California and United Healthcare (California Telehealth Network, 2012).

Services
California Telehealth Network is building healthier communities throughout the state of
California by providing (California Telehealth Network, 2012):
 Low cost, reliable, medical grade broadband services and applications to meet the
needs of any health care provider.
 Secure access to California’s over 350 online telehealth communities.
 Broadband subsidy application filing assistance.
 Telehealth certification and training from CTN’s partner association California
Telehealth Resource Center.
 Coordination amongst California’s statewide eHealth resources.
 Telehealth grant funding assistance.

Contact
California Telehealth Network
2001 P Street, Suite 100
Sacramento, CA 95811
855-385-5082
www.caltelehealth.org

GE Home Healthcare
Company
GE Healthcare provides transformational medical technologies and
services that are shaping a new age of patient care.
Their broad expertise in medical imaging and information
technologies, medical diagnostics, patient monitoring systems, drug
discovery, biopharmaceutical manufacturing technologies, performance improvement and
performance solutions services help our customers to deliver better care to more
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people around the world at a lower cost. In addition, they partner with healthcare leaders,
striving to leverage the global policy change necessary to implement a successful shift to
sustainable healthcare systems.
Their “healthymagination” vision for the future invites the world to join them on their journey
as they continuously develop innovations focused on reducing costs, increasing access and
improving quality around the world.
Headquartered in the United Kingdom, GE Healthcare is a unit of General Electric Company
(NYSE: GE). Worldwide, GE Healthcare employees are committed to serving healthcare
professionals and their patients in more than 100 countries (GE Healthcare, 2013a).

Products and services
GE Healthcare’s Surgery business offers market-leading intra-operative and interventional
imaging products to help guide minimally invasive surgical procedures. Surgery's imaging
products are integral in many fields including general surgery, orthopaedics, neurosurgery,
urology, cardiology, and GI, and for specialized procedures such as pain management.
Healthcare Systems provides a wide range of technologies and services that can help
caregivers improve the consistency, quality and efficiency of patient care everywhere. With
X-ray, digital mammography, Computed Tomography (CT), Magnetic Resonance (MR) and
Molecular Imaging technologies, GE creates industry-leading products that allow clinicians to
see inside the human body more clearly. In addition, with efforts in ultrasound, ECG, bone
densitometry, patient monitoring, interventional imaging, incubators and infant warmers,
respiratory care, and anaesthesia management, Healthcare Systems enables clinicians to
provide better care for millions of patients every day - from wellness screening to advanced
diagnostics to life-saving treatment.
Life Sciences business delivers breakthroughs in drug discovery, biopharmaceutical
manufacturing and the latest in cellular technologies, so scientists and specialists around the
world discover new ways to predict, diagnose and treat disease.
Medical Diagnostics researches, manufactures and markets innovative imaging agents used
during medical scanning procedures to highlight organs, tissue and functions inside the human
body, to aid physicians in the early detection, diagnosis and management of disease.
Healthcare IT provides comprehensive clinical & financial IT solutions including enterprise and
departmental Information Technology products, RIS/PACS and CVIS systems, revenue cycle
management and practice applications, to help customers streamline healthcare costs and
improve the quality of care (GE Healthcare, 2013b).

Contact
http://www3.gehealthcare.com/en/About_Us/Contact_Us

Honeywell HomMed
Company
Honeywell HomMed, founded in 1999, sells remote monitoring
solutions for care providers that aim at improving the quality of
patients’ lives.
Honeywell HomMed offers complete solutions for remote patient monitoring from telehealth
to telecare, including monitoring services, remote patient management applications, decision
support, and evidence-based disease management. Honeywell HomMed deployed more than
70,000 monitors (Honeywell HomMed, 2013).
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Honeywell HomMed is a part of Honeywell International, Inc., which had 132,000 employees
in December 2011 (Honeywell International, 2012).

Products
Among Honeywell’s products range from Care Provider Software (LifeStream Manager,
LifeStream Analytics, LifeStream Connect, and LifeStream View) over devices for patients
(Genesis DM, compare Figure 12, Genesis Touch, LifeStream MobileHelp, Health Monitoring
Kiosk etc.) and applications to clinical services (training, clinical support), managed services,
device acquisition, and monitoring services, among others.

Figure 12: Two products for patients from Honeywell HomMed: LifeStream MobileHelp (left) and Genesis DM
(right) (Honeywell HomMed, 2013b).

Contact
Honeywell HomMed LLC
3400 Intertech Drive, Suite 200
Brookfield, Wisconsin 53045
https://www.hommed.com/contact-us/

Masimo
Company
Masimo (NASDAQ: MASI) is a global medical technology
company that develops and manufactures noninvasive
patient monitoring technologies, including medical devices
and a wide array of sensors.
Joe Kiani founded Masimo in 1989 as a private “garage start-up” company. Masimo has grown
into a publicly traded medical technology company employing over 2,500 people worldwide
with product revenues that have increased 4-fold in the last five years. In addition, the
company has technology license and OEM agreements with leading patient monitoring
manufacturers spanning the globe including Atom, Datascope, GE Medical, Medtronic, Philips,
Spacelabs, and Zoll. Masimo is not only the inventor of Measure-through Motion and Low
Perfusion pulse oximetry and Pulse CO-Oximetry technologies, but is also the market-leading
pulse oximetry technology solution.
For more than 20 years now, Masimo has been creating noninvasive patient monitoring
technologies (Masimo Corporation, 2013).
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Products and Services
Rainbow Pulse CO-Oximetry allows noninvasive and continuous measurement of multiple
blood constituents, fluid responsiveness, and other physiological parameters that previously
required invasive procedures.
Rainbow Acoustic Monitoring allows clinicians to noninvasively and continuously assess
patients’ breathing—facilitating earlier detection of respiratory compromise and patient
distress.
Masimo SET pulse oximetry is supposed to work accurately where conventional pulse oximetry
tends to fail. The technical innovations that are the basis of the Masimo SET Pulse Oximetry
system and Masimo LNOP® SpO2 sensors are addressed by approximately 200 patents issued
and pending in the United States and other key countries.
SEDLine® brain function monitoring advances neuromonitoring technologies to improve the
care of patients under anesthesia or sedation. The core product is a state-of-the-art EEGbased brain function monitor. Utilizing 4 channels of information, the SEDLine monitor
measures the effects of anesthesia and sedation by monitoring both sides of the brain's
electrical activity to enable more individualized titration and improve the care of patients
under anesthesia or sedation.
In 2010, Masimo acquired SEDLine, commercialized SEDLine products through its worldwide
distribution channels, and initiated next-generation brain function monitoring technology and
product development.
Masimo Patient SafetyNet* remote monitoring and clinician notification system combines the
performance of Masimo SET® pulse oximetry with ventilation monitoring and wireless clinician
notification via pager or 3rdparty gateway to IP phones. Patient SafetyNet can either be
integrated into either your existing wired or wireless network.
In 2012, Masimo acquired Phasein, a leading developer of capnography and multigas
monitoring technologies. Masimo is commercializing this technology through its OEM and
worldwide distribution channels, as well as initiating next-generation capnography and
multigas monitoring technology and product development.
Masimo’s noninvasive monitoring technologies can be integrated into a wide range of multiparameter and multi-use monitoring devices with the family of MX and MS 2000 series circuit
boards.
MX boards—when used with Masimo rainbow® multiple wavelength (7+) LED sensors—are
capable of providing the full suite of Masimo rainbow SET® measurements, including Total
Hemoglobin
(SpHb®),
Oxygen
Content
(SpOC™),
Carboxyhemoglobin
(SpCO®),
®
®
Methemoglobin (SpMet ) and Pleth Variability Index (PVI ) in addition to the Masimo SET
measure-through motion and low perfusion pulse oximetry measurements of SpO2, pulse rate
and perfusion index.
MS 2000 series boards—when used with any one of a broad array of Masimo SET compatible
sensors—provide Masimo SET measure-through motion and low perfusion pulse oximetry
measurements of SpO2, pulse rate and perfusion index in addition to PVI.
There is a new MS-2040 board that utilizes about a third of the power and is only half the
physical board size of previously available Signal Extraction Pulse Oximetry solutions.

Contact
Masimo Corporation
40 Parker
Irvine, CA 92618
(949) 297-7000
(949) 297-7001 FAX
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http://www.masimo.com/aboutmasimo/direction.htm

Medvivo
Company
Medvivo was formed in January 2013, merging two telehealth and
telecare companies. Their products and services help to empower
patients and enable them to live safely in their own home for as
long as possible.
Medvivo offers a comprehensive and flexible end-to-end service that includes clinically
approved protocols, technical and clinical triage and flexible software. In addition, they are
able to offer patients both a telehealth and telecare solution.
Their range of products and services are simple to use – they enable patients to stay in their
home and help increase the knowledge of their long-term condition. They are able to monitor
their own key vital signs with the security that a trained clinician is monitoring their condition
and will be in touch if they notice deterioration in the patients’ health.
Their telehealth and telecare solutions are high-quality, low-cost systems available for use in
GP surgeries and pharmacies as well as within other institutions, commercial premises and
private homes. Telehealth is an emerging health opportunity, which utilises ever-improving
technology enabling clinicians to have rapid access to medical data through
telecommunications and information technology.
Though being based in United Kingdom, Medvivo is among the stakeholders of AAL products
in the USA.
http://www.medvivo.com/about-us/

Products and services
Medvivo Telecare is a provider of remote care services with the ability to deliver a fully
managed end to end service 24/7 from our Wiltshire based monitoring centre. The service
includes installation, monitoring, maintenance and response. Monitoring is provided for Local
Authority funded and private customers and offers telecare for vulnerable people of all ages.
Medvivo’s infrastructure supports and delivers products and services that are both Digital and
broadband based. Our software platforms are designed to accommodate existing and future
equipment and have the ability to interface with numerous systems. These include GP (e.g.
SystemOne, Emis and Vision) and other NHS and social care systems.
Medvivo has knowledge and experience in telehealth, being an expert provider of technical,
operational and clinical solutions for all aspects of remote monitoring services.

Contact
Medvivo
Building 6, Suite 7A
Croxley Green Business Park
Hatters Lane; Watford; Herts WD18 8YH
United Kingdom
info@medvivo.com
Tel. 0800 8600 768
http://www.medvivo.com/contact-us/
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O2 Health
Company
They are using everything they know about health and communications to
help healthcare professionals and careers connect with the people they care
for. And to help people take more control over their own health.
O2 is a leading provider of mobile and broadband services to consumers
and businesses in the UK. The company is the leader in non-voice services, including text,
media messaging, games, music and video, as well as data connections via GPRS, HSDPA,
3G and WLAN.
http://www.o2.co.uk/health/healthcareorg

Products and services
Health at Home is a mobile remote patient monitoring service that helps people with longterm conditions feel more in control of their health condition. Furthermore, O2 health provides
clinicians with the right level of knowledge to support personalised care.
Help at hand is a mobile care service that aims at helping people live an independent life
and giving peace of mind to caregivers and family members.

Philips Healthcare
Company
At Philips, they try to simplify healthcare through combining their unique
clinical expertise with human insights to develop innovations that ultimately
help to improve the quality of people’s lives.
With a growing presence in cardiology, oncology, and women’s health, they focus on the
fundamental health problems with which people are confronted, such as congestive heart
failure, lung and breast cancers and coronary artery disease.
Their focus is to deliver value throughout the complete continuum of care: from disease
prevention to screening and diagnosis through to treatment, monitoring and health
management. Philips is dedicated to making an impact wherever care happens, within the
hospital - critical care, emergency care and surgery – and, as importantly, in the home.
http://www.healthcare.philips.com/us_en/about/Company/whatwedo.wpd

Products and services related to AAL
The Home Health Care business provides solutions for the home that connect patients to
their healthcare providers and support individuals at risk in the home through better
awareness, diagnosis, treatment, monitoring, and management of the condition.
Philips Respironics is a global leader in treating obstructive sleep apnea (OSA), a condition in
which the airways collapse repeatedly during sleep, preventing proper respiration. Respironics
gives Philips a leading position in the fast-growing areas of sleep management, respiratory
care and non-invasive ventilation.
Philips Lifeline is the leading medical alert service in North America. It supports independent
living for seniors and the chronically ill by giving them and their caregivers peace of mind.
Philips Medication Dispensing Service is a robust solution that can help reduce the risk of
medication errors by providing the right dose of medicine at the right time.
Lifeline’s newest enhancement to its medical alert service offering includes Lifeline with
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AutoAlert, a medical alert pendant that can automatically call for help if a fall is detected and
the user cannot push their button because they are disoriented, immobilized or unconscious.
Philips provides a full line of remote cardiac monitoring services to more than 200,000 patients
annually. Philips also assists mechanical heart valve patients self-test weekly which helps
reduce anticoagulation-related complications. Philips Patient Telemonitoring Services (PTS)
and Motiva, an interactive healthcare platform using broadband television, provide the ability
to monitor patient’s health at home.
http://www.healthcare.philips.com/us_en/products/index.wpd?Int_origin=3_HC_landing_m
ain_us_en_top-nav_products

Contact
Philips Healthcare
3000 Minuteman Road
Andover, MA 01810-1099
http://www.healthcare.philips.com/us_en/about/officelocator/index.wpd?Int_origin=3_HC_l
anding_main_us_en_top-nav_contact

Schiller AG
Company
Even though Schiller’s headquarter is not in the
USA, but in Baar (Switzerland) and in
Wissembourg (France), it is an important
international manufacturer and supplier of electrocardiographs, long-term ECG and blood
pressure recorders, spirometers, medical IT solutions, patient monitors and external
defibrillators.
The financially independent company was founded in 1974, offering continuous innovations
as well as unique service and support by more than 700 employees and an extensive
distributional network worldwide.
http://www.schiller.ch/

Products and services
Schiller is one of the world’s leading companies in the development, production and
distribution of medical devices for cardiopulmonary diagnostics, patient monitoring and
emergency medicine. Their products are characterised by innovative drive and pioneering
spirit and are designed to meet individual requirements: be it a portable ECG device, a pocket
defibrillator or a multi-functional diagnostic system that can be incorporated into hospital
systems.
http://www.schiller.ch/en/schiller_headquarters#

Contact
SCHILLER AG
Altgasse 68
P.O. Box 1052
CH-6341 Baar
Switzerland
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Phone +41 41 766 42 42
http://www.schiller.ch/index.php?id=36

The American Telemedicine Association
Institution
The American Telemedicine Association (ATA) is a leading international resource
and advocate promoting the use of advanced remote medical technologies. ATA
and its diverse membership, works to fully integrate telemedicine into
transformed healthcare systems to improve quality, equity and affordability of healthcare
throughout the world.
Established in 1993 as a non-profit organization and headquartered in Washington, DC,
membership in the Association is open to individuals, healthcare institutions, companies and
other organizations with an interest in promoting the deployment of telemedicine throughout
the world. ATA is governed by a Board of Directors, which is elected by the association's
membership (The American Telemedicine Association, 2012c).
ATA is a diverse, international association, with members from across the world and the
medical spectrum, as there are Clinicians and Medical Practitioners, Healthcare Administrators
Healthcare Policy Analysts, Government and Military Health Officials, Researchers and
Academics, Medical Equipment Vendors, Outsourced Clinical Service Providers, Health IT
Engineers, Healthcare Consultants, and Students (The American Telemedicine Association,
2012a).

Contact
American Telemedicine Association
1100 Connecticut Avenue, NW, Suite 540
Washington, DC 20036
Phone: 202-223-3333
E-mail: info@americantelemed.org
http://www.americantelemed.org

Tunstall
Company
Established in the UK in 1957, Tunstall is one of the world’s leading suppliers
of personal emergency response systems (PERS) and telecare solutions for
the provision of care for seniors and special risk groups. Tunstall’s telecare
monitoring equipment protects more than 2.5 million people around the world.
Tunstall supplies personal emergency response systems (PERS) and Telecare in North
America through its subsidiary Tunstall Canada Inc as well as distributors in the U.S.
Tunstall is a project partner in AALIANCE2.

Products and services
Tunstall offers a wide range of PERS and telecare solutions. Personal Emergency Response
System Units form the hub of personal alarms. Telecare Sensors are wirelessly connected to
Tunstall PERS units to provide increased reassurance and protection. Telehealth monitors
enable the vital signs of patients to be monitored remotely from their own home or retirement
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community. CMS 4000 Central Monitoring Station receives calls from Tunstall PERS and
common area units, and allows staff to speak to a caller either from the central console or on
the move from a wireless telephone. CMS 4000 Database enhances the CMS 4000 by
providing quick retrieval of resident information during an emergency call, and then storing
details of the call time, call reason and call action for future reference. Telecare Office Manager
is a software package that helps to ensure the easy management of telecare assets with full
information on battery types and life expectancy, maintenance and warranty. Fall Detection
Solutions automatically detect serious falls and raise alerts without the user having to press
a button. Tunstall’s Epilepsy Monitoring product is a compact system that includes a sensitive
motion sensor for use in beds to detect motion in events like seizures. It can be linked to the
PERS unit to provide an automate call for help should a seizure be detected.
http://www.tunstallamerica.com/product_range.htm

Contact
Tunstall Group Ltd.

Telecare and PERS

Telehealth

36-36 33rd Street

Tel: 1800-892-2205

Tel: 1408-441-8600

Suite 103

Email:
sales@tunstallamerica.com

Email:
ata@tunstallhealthcare.com

Long Island City, NY
USA

Welch Allyn
Company
Welch Allyn is a privately-held, family-owned manufacturer of
medical devices, products and solutions used by caregivers in
medical doctors’ offices, hospitals, and emergency response
settings around the world. Their goal is to make it easier efficient for caregivers to assess and
diagnose their patients, and they do that by applying innovative technologies that help
frontline practitioners work more effectively, efficiently, and empathetically with their patients
at the point of care.
http://www.welchallyn.com/about/default.htm

Products and services
Welch Allyn is committed to helping you solve the everyday challenges faced by frontline
healthcare providers.
http://www.welchallyn.com/apps/products/product_catalog.jsp

Contact
Welch Allyn Inc.

Welch Allyn Inc.

Beaverton Office

Corporate Headquarters
4341 State Street Road
Skaneateles Falls, NY
13153-0220
USA
1 800 535 6663

Jordan Road Facility
4619 Jordan Road
Skaneateles Falls, NY 13153
USA
(315) 291-4301

Welch Allyn Protocol, Inc.
8500 S.W. Creekside Place
Beaverton, OR 97008
USA
503 530 7500

http://www.welchallyn.com/about/company/locations.htm
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WellAware Systems
Company
WellAware Systems was founded at the Medical Automation Research
Center at the University of Virginia with the goal to develop technology
in support of higher quality, more efficient and less costly health care.
After initial prototype designs were created, research and development
studies were conducted from 2004-2008 with two of the country's largest not-for-profit
providers of senior care. After favourable testing in varying senior housing settings, including
senior living communities and home health, the WellAware System was successfully launched
in 2009.
WellAware Systems pro-actively identifies changes in vital wellness indicators such as sleep
quality, bathroom visits, activity level and more, by utilizing innovative passive technology.
Their timely, user friendly and objective information provides caregivers with a directional
guide to enhance the quality and efficiency of care, while significantly improving health related
outcomes across the care continuum.
http://www.wellawaresystems.com/about/

Products and services
WellAware Systems offers a patented, integrated solution comprised of unobtrusive, highly
accurate sensors and software, enabling professional caregivers to gather and analyse critical
wellness trends of those in need.
This type of technology can be compared to something you experience daily. On the
dashboard of your car, there are gauges that measure critical engine functions such as oil
pressure, battery charge, and engine temperature. When subtle changes become trends, a
light appears on your dashboard to alert the driver of an issue that requires their attention.
The intent of this early warning system is to prevent a larger and more serious problem from
occurring.
Similarly, WellAware measures key wellness indicators, such as sleep quality, activity levels,
bathroom visits, and other physiological information through an array of wireless sensors and
analytical software. When subtle changes become trends, the caregiver is alerted so they may
address potential, emergent health conditions more quickly. Because of this proactive and
preventative approach, health related outcomes are significantly improved across the care
continuum.
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Figure 13: Overview over devices distributed by WellAware Systems (WellAware Systems, 2012).
http://www.wellawaresystems.com/how/

Contact
WellAware Systems
5500 Cox Road; Suite K
Glen Allen, VA 23060
Phone: 804-249-2149
E-Mail: info@wellawaresystems.com
http://www.wellawaresystems.com/contact/info.php
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3 Canada
3.1 Socio-demographic Situation
The main facilitators and barriers for the deployment of an AAL related market are highly
conditioned by particular socio-demographic aspects and public institutions organizational
features of Canada.

Figure 14: Population of Canada, 1851 to 2056 (Statistics Canada, 2007).
Canada’s population has been growing in the past and will continue to do so in the next
decades, compare Figure 14. This fact might seem untypical for an industrialized country
nowadays, but the main reason for the steady growth today and in the future is a strong
immigration. This growth is expected to continue in the coming decades. Canada could have
42.5 million inhabitants in 2056, under the medium growth scenario of the latest population
projections. However, Canada’s population growth is expected to fall off somewhat, mainly
because of a decline in natural increase (Statistics Canada, 2007).
In Canada, life expectancy at birth will also continue to grow steadily within the next decades,
even if a low growth scenario is applied, see Figure 15.
As shown in Figure 16, Canada has one of the highest life expectancies at birth compared to
other industrialized countries. In the USA, for example, life expectancy (74.8 years for males
and 80.1 years for females) was, in 2003, more than two years lower than that observed in
Canada, for males as for females (Statistics Canada, 2007).
Canada's population over 65 is set to rise by 126% between 2000 and 2030. The number of
people 65 and older will rise to more than 21% of the population by 2026 from 13% now.
Canada will have an increased demand for health services, because the need for services is
directly age-related. So Canada will either have to cut the services they provide, or try to
increase productivity, or move to new ways of providing those services (Sixsmith, 2009, cited
after Pinchin, 2009).
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Figure 15: Life expectancy at birth by sex in Canada, 1926 to 2031 (Statistics Canada, 2007).

Figure 16: Life expectancy at birth by sex for the world population and selected countries, 1971 to 2031 (Statistics
Canada, 2007).
Here are some facts about the market for older adults in Canada in general and in particular
in British Columbia (BC) (Wister et al., 2006, cited after Sixsmith, 2008):
Canada had in 2006 3.9 million people aged 65+ and 533 thousand in BC. This was about
13% of the total population, a percentage rapidly growing due to simultaneous very low birth
rates and high ageing ones, whilst also growing longevity. These figures will rise to about 6.7
million and 990 thousand by 2021.
The region of BC has 60 thousand people aged 85+, which is set to rise to 130 thousand by
2021.
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Around 214,000 people aged 65+ in BC (43.2%) will have some kind of disability, rising to
54% for the over 75s, of which about 40% will have “severe” or “very severe” disabilities.
Around 22,000 people 65+ in BC have disabilities due to memory impairment. In BC, 143,000
people, i.e. 27%, of the age group 65+ lived alone in 2006, or about 27%, rising to 34% of
the people 75 years and older.
The incidence of falls amongst persons aged over 65 is at least 30% and are the most common
cause of injury for the very old (85+). In BC 771 older adults died as a result of falls, with
10,000 hospitalized.

Figure 17: Changes in the age structure of the Canadian population by sex, 1956, 2006 and 2056 (Statistics Canada,
2007).
In terms of sociodemography, Canada is composed of two very different communities but
sharing a common recurring problem: socially isolated and economically marginalized older
people and limited resources for providing help for people at home (Sixsmith, 2008). Two
important aspects are to be considered, its geographical extension and its population
distribution. Canada has about 33 million citizens (census of 2011, compare Figure 14)
distributed across almost 10 million square kilometres. The population density is among the
lowest in the world. Northern areas and islands are namely rural, geographically far away
from central administrative and health-related services. Some citizens have to drive about
100 km to meet the nearest doctor and dispose of one doctor for each one thousand citizens,
compare Figure 18.
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Figure 18: Population density by dissemination area (DA) in Canada, 2006 (Statistics Canada, 2007).
Canada’s population is not distributed uniformly throughout Canada’s territory (Figure 19).
The vast majority of people who make up the population of Canada live in the southern part
of the country, near the U.S. American border, leaving the northern areas largely uninhabited
(Statistics Canada, 2007). The population is highly concentrated in Southern Ontario and
Québec, about 70%.

Figure 19: Population (male and female) distribution amongst 10 Canadian provinces in 2006 (source: Swedish
Trade Council, 2008).
These socio-demographic facts are key drivers for the success of AAL products and services,
especially for telehealth services.
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3.2 AAL Market Sectors
3.2.1

Telehealth

Technologies integrated in AAL environment are not equally deployed in Canada. Telehealth
is the most important market for AAL-based applications and services. Canada, with its
widespread, remote populations, has a long history of using information and communications
technologies to improve access to healthcare, particularly in rural and remote communities,
beginning with telemedicine and telehealth.
The Health Council of Canada informed in its “Progress report 2012: Health care renewal in
Canada” (June 2012) that the federal government’s investment in Canada Health Infoway
included CA$108 million for telehealth projects, to be cost-shared with provinces and
territories. All jurisdictions, except Prince Edward Island, have taken advantage of this
funding, and several have developed strategic plans for telehealth.
Some Canadian jurisdictions were working collaboratively to deliver telehealth services.
British Columbia (BC) and the Yukon worked together to provide services to Yukon residents
through HealthLink BC. Similarly, in Alberta, the Capital and the Calgary, health zones
extended clinical and scheduling services to BC, the Northwest Territories, Saskatchewan,
and the Yukon. Manitoba provided training and shared best practices with Nunavut. In Atlantic
Canada, Nova Scotia, through the IWK Health Centre, provided services to residents in New
Brunswick and Prince Edward Island, which minimized the need for residents to travel to Nova
Scotia for health services.

Figure 20: Number of Telehomecare Monitoring Endpoints in Canadian provinces in 2011 (own elaboration, based
on data from COACH, 2011).
Figure 20 shows that the number of Telehomecare Monitoring Endpoints varies largely among
Canadian provinces, ranging from 1,000 in Quebec to 0 in the most provinces.
Studies on the use of telehealth in home settings demonstrate current and projected benefits
in terms of net annual savings resulting from reduced need for home care, increased access
to care, reduced hospitalizations, and improved health outcomes. Pilot projects are
demonstrating a high rate of return on investment for addressing chronic diseases. For
example, British Columbia, New Brunswick, Ontario, and Quebec indicated that hospitals or
health regions avoided an estimated CA$915,000 in emergency department visit costs and
about CA$20 million in in-patient costs over the telehealth study period. While telehealth has
come a long way up to date, it is not clear how many Canadians have access to telehealth
services, and it has been recommended that a standardized and systematic reporting system
be developed to help address this.
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The use of telehealth in Canada has grown by 35% annually over the past five years and
further growth is projected. Telehealth and telemedicine provide nearly 80 types of clinical
services across Canada. Mental health services account for more than half of the consultations
performed, followed by internal medicine and oncology.
Making comparisons across jurisdictions can be a challenge due to variations in programmes
structure, services provided, the type of data collected by the programmes, and resource
capacities. This also explains that the jurisdictions are at various stages of addressing what
Canada Health Infoway calls the “critical success factors required for telehealth to achieve
mainstream penetration and benefits realization.” Dealing effectively with issues such as
clinical reimbursement, professional development, technology implementation, licensing and
other regulatory issues, governance and policy, change management and adoption, and
benefits realization and measurement is fundamental to enabling the sustained use and
expansion of telehealth.
Nevertheless, both citizens (patients) and politicians agree on the beneficial use of telehealth
as it reduces travel by patients, families, and health care providers, particularly those in rural
or remote locations, which also leads to savings for governments in subsidized travel costs,
and savings to patients and their families by not forcing them to travel for their care. Benefits
of telehealth include improved care coordination, skill development, and timelines of care,
equitable access to specialized clinical services, and support for the application of leading
practices.
Gartner Group found significant and growing utilization of telehealth—the use of information
and communication technologies to extend health care service delivery across distance—all
over the country (Praxia & Gartner, 2011). Historical data has shown that telehealth use has
grown at an annual rate of more than 35 % over the past five years.
Most telehealth programmes in Canada have measured their success based on the
deployment and utilization of the technologies by different clinical services.

Figure 21: Proportion of telehealth services – by Clinical Service (Praxia & Gartner, 2011).
Telehealth transforms the way patients can receive needed healthcare by extending service
delivery reach across distance. The benefits appear in three main aspects:
 Quality: Improved outcomes, better quality of care and improved patient quality of
life.
 Access: savings in travel time, reduces waiting lists, increases services access in rural
areas, outbreak.
 Productivity: cost avoidance for the health system, that sums to the personal costs
saved for patients.
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Gartner Group indicated in its study that estimated future benefits of telehealth could lead to
annual savings of approximately US$730 million for the health system, and an additional 440
million in cost avoidance for patients. Telehealth is being driven forward by the needs of four
main stakeholders:
 Patients can get easier access to primary and specialist care. Chronically ill patients
can remain at home and receive the care they need. Patients are increasingly
expecting to interact with clinicians online.
 Clinicians can use telehealth to work more effectively or to offer services over a wider
geographic catchment area. By interacting with more-experienced peers, clinicians can
improve their knowledge and can extend the range of services they can offer. As well,
having access to expertise from a distance might also decrease the feeling of
professional isolation which, in turn, might contribute to increased retention of health
professionals in rural areas.
 Health care delivery organizations use telehealth to reduce travel costs, improve
care quality, reduce the disparities between urban and rural areas, and as a tool to
improve cost efficiency.
 Health care systems view Telehealth as a vehicle to deliver uniform access to highquality services, drive down the costs of care delivery and overall management, and
improve the skills and knowledge of their provider pools.
Concluding, today, telehealth is an important tool that enables federal, provincial, and
territorial governments to deliver healthcare services to Canadians living in these and other
communities. In the last few years, jurisdictions have made noticeably greater efforts to
accelerate and expand the use of telehealth services for their citizens, in line with their
priorities.
Canada is at the forefront of telehealth in some areas, such as video technology; on par
internationally in other areas, such as home health monitoring; and less advanced in other
areas, as behaviour and activity monitoring for prevention and early detection, assistance for
activities of daily living (ADL) or assistive and companion robotics.

3.2.2

Assistive Technologies

There is a very interesting study about assistive products market in Canada carried out by
the Swedish Trade Council in 2008. Assistive technology market is strongly influenced but the
Canadian Federal Government which has established equality rights in the Canadian Charter
of Rights and Freedoms, providing the regulatory framework for all of Canada. The remainder
of this subsection studies some important aspects about assistive devices market in Canada,
which are mainly published by Biden (2006).
Assistive devices may be partially financed through charitable organizations.
Assistive Devices Industry Office (ADIO) is a division of Industry Canada (the department of
the Government of Canada with a mandate of fostering a growing, competitive, knowledgebased Canadian economy and ensuring accuracy of measurement in the Canadian
marketplace), commissioned by the Federal Government to provide support to Canadian
business as well as to protect the best interests of consumers.
Disabled individuals have lower than average incomes making it difficult to access additional
insurance coverage. Individual disability insurance plans cover a limited number of assistive
devices and there 3 different level a potential recipient can choose from:

File name: aa2_wp5_d5_2
Leader contractor: TECNALIA
Participant contractors: OFFIS, TUNSTALL, DTAG, AGE, ZUIDZORG

Page 49 of 79

D5.2 - Report on the Status of Markets in
North America and Asia

All funding options are strictly regulated and often difficult for individuals to obtain.
A large majority of assistive devices sold in Canada are imported from abroad. In 2006, the
Canadian import of assistive devices market was valued at CA$760 million, CA$455 million
imported from the USA (60%).
Between 1996 and 2006, the average total value of assistive devices traded with other
countries grew by 8.9%, imports rose by 7.3% and exports 1.3%.
Canada has consistently imported more assistive devices than it has exported: in 2006,
imports rose 4.9% while exports decreased by 3.6%. Switzerland, Denmark and Ireland are
the main European exporters, followed by Germany and UK. Among these two groups, Mexico
and Asia-Pacific countries like China, Singapore or Australia are found.
Growth in the assistive devices market can be attributed to the aging Canadian population.
Retailers and distributors access assistive devices through two means: through an importer
or directly purchased from domestic or foreign manufacturers.
Assistive devices in Canada are available through a variety retailers and distributors:

Market segments:
o Over 90% of companies design their products for two main groups of assistive
device users: the ‘young adult’ group (20-39 year olds) and the ‘mid-adult’
group (40-64 year olds). 50% of the for-profit companies target the ‘mid-adult’
group.
o Nearly 80% of companies are targeting the 65 and over age group.
o Very few companies target infants or children younger than three years old.
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Figure 22: Number (in %) of Canadian companies from the Assistive Technologies area and their age targets (Biden,
2006).
A study conducted by the University of New Brunswick revealed that the assistive devices
market is concentrated in main sectors:

The Assistive Devices market is dominated by small to medium sized companies. Up to 80%
of for profit companies employ less than 10 employees.
There is a near equal ratio of not for profit companies in comparison to for profit companies:
 Not For Profit:
o Type of company: Educational Institutions and Community organizations
o Main sector interests: Activities of Daily Living (ADL) and Training/Education
o Market focus: solely on the Canadian market; typically the companies are
mostly centred within the province
 For Profit:
o Type of companies: Incorporated companies and Sole proprietorships
o Main sector interests: Low Vision, Blindness and Mobility
o Market focus: placed on the Canadian market; however, other export markets
are targeted to increase business (i.e. United States & Brazil)
Figure 23 shows the interests of Canadian enterprises from the Assistive Technologies (AT)
sector. Mobility is one topic of much interest, while prosthetics and orthotics has less
interest.
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Figure 23: Interests of Canadian companies from the Assistive Technologies area (in %) (Biden, 2006).
Not all assistive products are devices. Also software and services are to be considered
because they represent important percentages, compare Figure 24.

Figure 24: Types of technology that Canadian companies from the Assistive Technologies area apply in their
products and services (Biden, 2006).


To complete the Canadian picture of assistive products, it is important to remark that
most of these products are sold to end-consumers.

Figure 25: Where Canadian Assistive Devices enterprises provide their products and services (Biden, 2006).
From these data, the following conclusions can be drawn: Assistive products seem to be the
core of AAL market up to now and it is a comparably mature market. The Canadian assistive
devices industry shows itself to be an active industry that will become increasingly important
as the population continues to age. Since many Canadian companies in the assisted
technology sector are retailers with a strong dependency on imports, exporting countries have
a good opportunity to sell added value products in Canada. Provinces that concentrate most
of population, e.g. Ontario, are the main market for AAL products as assistive devices.
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3.2.3

Assistive Robotics

One important reference in Canada in terms of research in assistive robotics is the
Autonomous Systems and Biomechatronics Laboratory (ASB Lab) from the Mechanical and
Industrial Engineering Department at the University of Toronto. The research of ASB Lab
focuses on the development of intelligent mechatronics and robotics systems to assist humans
in dangerous and stressful tasks or when there is a shortage of qualified personnel. Examples
include the design of intelligent robotic systems, sensor agents and devices for search and
rescue, exploration, surveillance, human-robot interaction, medical and healthcare
applications (ASB Lab, 2013).
Concerning the market of assistive robotics, there is the remarkable success story of Kinova,
an enterprise that started in 2006. Their product, a robotic arm called Jaco is mounted on a
powered wheelchair for users who cannot move their arms and upper body. Jaco’s light and
compact design does not change the wheelchair balance and width and is able to pick a wide
variety of objects, has an intuitive control system, and is weatherproof, reliable, and easy and
quick to install and repair. Kinova has sold over 150 Jaco units by end of 2012. The company,
which currently employs 20 people, intends to expand its product line for manipulation in the
next few years (Boucher, 2013).

3.3 Policies and Reimbursement
In terms of the institutional organization of Canada’s policy makers and public investment
bodies, there are two facts that affect the AAL market, which will be discussed here.
Canada’s institutions are highly distributed. The country is constituted under 10 provinces
divided in territories with a high degree of decision-making autonomy. However, the Health
Council of Canada concluded in its Health Care Report 2012 that their examination of progress
in home and community care, health human resources, telehealth, access to care in the North,
and comparable health indicators shows that when accords set out specific goals, by and
large, the federal, provincial, and territorial governments met them. In fact, the provinces
and territories met most of what was expected from them. The evidence suggests that the
accords were designed more to put all provinces and territories on an equal footing than to
push them consistently toward excellence in health care. While vague commitments coupled
with low expectations may facilitate agreement among different jurisdictions, they do not
represent a good recipe for yielding improvements in health system performance. As a result,
in the areas covered by that report, the accords have not brought about the large scale change
that was envisioned when they were created. While these accords were intended to deal with
the health care challenges at the time, the country is still grappling with many of the same
challenges today. Despite this, the Health Council of Canada is pleased to see greater
collaboration among the provinces and territories, such as the Health Care Innovation
Working Group established by the premiers in January 2012. Encouragingly, the exchange of
innovative practices is enabling provinces and territories to learn from each other to improve
the health care system as a whole.
Canada’s investment in healthcare services is not sustainable. Averaged across all provinces,
government health spending has grown faster than total available revenues (including federal
transfers) over the last ten years. The most recent national trend is shown in Figure 26.
National ten-year average annual growth rates are the average of the ten-year average
annual growth rates for each of the 10 provinces. Previous graph compares the average
annual rates of growth in provincial government health expenditures (GHEX), total available
provincial revenue (TAREV), and provincial gross domestic product (GDP) as a consolidated
national average across all ten provinces.
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Figure 26: Canada’s 10-year average annual percentage growth rates for provincial government health
expenditures (GHEX) and total available revenue (TAREV), 2000-2009, and gross domestic product (GDP; from
Statistics Canada, 2009).
Figure 26 shows that the government’s total health expenditures have grown at a faster
average annual rate than revenue over the last ten years. The data suggest that provincial
government spending on health care has been growing faster than the ability to pay for it
through public means alone, without counter-balancing reductions in spending on all other
responsibilities of government.
As the 2004 10-Year Plan to Strengthen Health Care from 2004 will end soon and a new plan
has to be made for Canada’s health care system, there is much left to do, the individual and
collective efforts of governments, while never fast enough, are moving in the right direction.
However, as a direct consequence of public healthcare investment trends growing over GDP
forecasts, it appears to be economically non-sustainable over time, so experts affirm new
policy measures, counting on technology advances, are to be taken into account as soon as
possible, especially for telehealth services.

3.4 Drivers and Barriers
Taking all that into account and trying to summarize, several market facilitators and barriers
are identified for the deployment of an AAL-related market in Canada.
Market drivers for AAL products in Canada are the following:
1. For a vast Canadian geography (being the second biggest country in the world), AAL
systems have the potential to equalize services in health and social care domains.
2. Canada has an ageing population, it is estimated that by 2026 more than 21% of the
population will be 65 years and older (Wister, 2005).
3. Canadians have been very receptive to the use of new technology.
4. Trend within provincial health ministries towards care in the home.
5. AAL-based telehealth services appear to be as a major opportunity.
6. Assistive devices do not require to be submitted to Health Canada for testing and
regulatory approvals in contrast to medical devices.
However, there are some important barriers of the Canadian AAL market:
1. Fragmentation of health care services is an issue. Canada has more than 100 health
authorities across ten provinces and three territories. A survey carried out by the New
Brunswick University in 2007 concluded in this graph about provincial issues,
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emphasizing that government policies and regulations are seen as obstacles by more
than 1/3, far away followed by the lack of high quality personnel and competition
amongst them:

Figure 27: ??? [Source].
2. Canada currently ranks 13th out of 17 nations in regards to adoption of innovation
(Conference Board of Canada, 2008)
3. The bias in funding has been toward acute care in the medical domain, as evidenced
by Canada’s focus upon implementation of the Electronic Health Record
4. While care in the home has been identified as a priority, funding has yet to follow the
rhetoric (Canadian Home care Association, 2008)
5. Several challenges that telehealth programmes and participants need to overcome
before telehealth can grow exponentially and become mainstream. These challenges,
which can be thought of as key success factors for telehealth to achieve mainstream
penetration and benefits realization, are:
o Clinician reimbursement
o Professional development
o Technology implementation
o Licensing and other regulatory issues
o Governance and policy
o Change management and adoption
o Benefits realization and measurement
o Funding for implementation and transition to the mainstream
Since there are few websites and other publications about the AAL concept in Canada
compared to Europe—even though taking into account that the term Ambient Assisted Living
and its abbreviation AAL are not used in the English literature everywhere and that synonyms
must be used for the search, that Canada has much smaller population than, say, Europe or
the USA and that a part of the Canadian population speaks French—it can by assumed that
AAL is either not sufficiently known or not accepted among policy makers, researchers, the
industry, health providers and the public. However, there is some public investment related
to telehealth, and stable markets are around assistive devices, mainly urban regions with a
higher population density such as Ontario and Quebec. Furthermore, recently emerging
markets appear as an ICT-based breakdown. Particularly, telehealth and telemedicine
services are increasing in Northern, rural areas, where many households are far away from
healthcare providers.
A similar approach to the European’s vision of AAL comes from Simon Fraser University, in
particular its Gerontology Research Centre (GRC), see section 3.5. This research centre was
a partner of the European integrated research project SOPRANO, which was funded through
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the European Commission’s 6th Framework Programme (SOPRANO consortium, 2010),
carried out between 2008 and 2011.4
Within the SOPRANO project, GRC performed a case study about the market potential for AAL
technologies in Canada. A modified content analysis of government and corporate websites
concerned with technology and/or aging in Canada was conducted. Additionally, telephone
calls, using a snowball sampling technique were undertaken to contact key stakeholders. GRC
examined the potential exploitation for AAL within four market domains. A review of the data
collected from Canada led them to the following conclusion regarding the market potential for
AAL in Canada:
1. Low for the social care domain.
2. Low for the housing domain.
3. Moderate for the informal care domain.
4. Moderate for the medical domain.

3.5 Selected Stakeholders of the AAL Market
Gerontology Research Centre at Simon Fraser University
Institution
Gerontology Research Centre (GRC) was established in 1982 with the help of grants from
Imperial Oil, the Real Estate Foundation of British Columbia, Shoppers Drug Mart, and the
Social Sciences and Humanities Research Council of Canada. The associated Department of
Gerontology was established in 1983. Together, GRC and the Department of Gerontology
serve as a focal point for research, education and information on individual and population
aging and maintain an active publications programme to promote utilization of existing
knowledge in the following areas:
 Aging and the Built Environment.
 Changing Demography and Lifestyles.
 Culture and Aging.
 Health Promotion/Population Health and Aging.
 Prevention of Victimization and Exploitation of Older Persons.
 Technology and Aging.

Contact
Gerontology Research Centre
Simon Fraser University Vancouver
2800 - 515 West Hastings Street
Vancouver, BC V6B 5K3
Phone: 778-782-5062
Email: gero@sfu.ca
http://www.sfu.ca/grc/

The SOPRANO project aimed at designing a system that could assist older people in Europe
to continue to live independently and play a full role in society, coping with everyday life in
greater comfort and safety, with integrated delivery of high quality support and care. That
system developed and adapted a sophisticated range of suitably unobtrusive components
seamlessly linked to external service provision to normal home environments.
4
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Intelligent Assistive Technology and Systems Lab at University of
Ontario
Intelligent Assistive Technology and Systems Lab (IATSL) is located in the Department of
Occupational Science and Occupational Therapy at the University of Toronto. The multidisciplinary group has researchers with backgrounds in engineering, computer science,
occupational therapy, speech-language pathology, and gerontology. Their goal is to develop
zero-effort technologies that are adaptive, flexible, and intelligent, to enable users to
participate fully in their daily lives. In other words, IATSL specializes in the development of
intelligent home systems for elder care.

Contact
Intelligent Assistive Technology and Systems Lab (IATSL)
160 - 500 University Ave.
Toronto, ON, M5G 1V7
Phone: 416-946-8573
Email: iatsl@utoronto.ca
http://www.ot.utoronto.ca/iatsl/

KINOVA
Company
Kinova, founded in 2006 by co-founders Charles Deguire (CEO) and LouisJoseph Caron L’Écuyer (CTO), is a Canadian company engaged into the
design and manufacture of innovative solutions in the field of personal
robotics. The team of experts at Kinova is dedicated to offer practical
robotic platforms solving real and concrete problematic of daily life, especially in
rehabilitation. In 2008, Richard Garon joined the enterprise as new chairman and associate.
In 2009, JACO was developed, a six-axis robotic manipulator arm with a three-fingered hand
which significantly improves the lives of persons with reduced mobility by assisting anyone
with an upper body mobility impairment to perform complex actions (Kinova, 2012).

Product
KINOVA offers just one product named JACO, an assistive robot arm for upper body disabled
persons in a electro-powered wheelchair.
JACO Rehab Edition is meant for persons in power wheelchair with advanced muscular
disabilities such as muscular dystrophy, amyotrophic lateral sclerosis, spinal cord injury,
multiple sclerosis, and sometimes neurological disorders (Kinova, 2012).
Some features are:
 Adapted control
 Light-weight
 Easy installation
 Payload of 1.5 kg
 3 flexible fingers
 Weather-proof
 Material: Carbon fiber
 Low energy consumption
 Reach of 90 cm
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Silent and discreet

JACO is a leading product in a new generation of lightweight portable robotic manipulators
that enables users to interact with their environment with safety, freedom, and effectiveness.
JACO is offered in two versions:
JACO Rehab Edition (http://kinovarobotics.com/products/jaco-rehab-edition/) for end-users
and JACO Research Edition (http://kinovarobotics.com/products/jaco-research-edition/),
designed for multiple research applications.

Contact
Kinova
355 Peel street, #301
Montreal (Quebec), Canada
H3C 2G9
Phone: +1-514-277-3777
Email: info@kinovarobotics.com

OTN
Network
Ontario Telemedicine Network (OTN) is one of the largest telemedicine
networks in the world. It helps Ontarians get more out of the health care
system by bridging the distance of time and geography to bring more
patients the care they need, where and when they need it. Using innovative
technology, OTN streamlines the health care process, while also expanding the way
knowledge is shared and how the medical community interacts with each other and with
patients. OTN is an independent, not-for-profit organization, funded by the Government of
Ontario.
http://otn.ca/en/about-us

Products and services
OTN offers a variety of services designed to support enhanced delivery of health care and/or
education. These services support delivery across OTN’s four health care “channels”:
 Healthcare Office;
 Acute Care;
 Home and Community Care; and
 Learnings & Meetings.
http://otn.ca/en/services

Contact
Ottawa

Timmins

Thunder Bay

1145
Hunt
Club
Road, Suite 001

640 Ross Avenue
East, Suite A

975
Alloy
Suite 202,

Ottawa, K1V 0Y3

Timmins, P4N 8P2

Thunder
5Z8

Bay,

Toronto
Drive,
P7B

105 Moatfield Drive,
Suite 1100
Toronto, M3B 0A2

http://otn.ca/en/form/contact-us
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4 Japan
4.1 Socio-demographic Situation
The phenomenon of population ageing is very significant in Japan, even compared to other
industrialized countries. Population growth has been a central aspect of the development of
modern Japan. The population has grown from 30 million people at the end of the 19th century
to peak 230 million in 2010. In 1945, by the end of the Second World War, the population
was 75 million people. Then, the post-war baby boom was followed by sharply decreasing
birth rates, combined with an increase of life expectancy, which has pushed the country to
experience the fastest demographic transformation among the developed countries.

Figure 28: Current population pyramid of Japan (Statistics Bureau Japan, 2013).
In 1990 only about 12% of Japanese people were aged 65 years and older. This percentage
has doubled by 2010 and the population projections indicate that by 2050, 40% of Japan‘s
population will be older than 65, becoming the country with the largest proportion of old
people in the world. The current population pyramid is shown in Figure 28. A prediction from
the WHO was already Figure 2 on page 11.
Japan’s healthy life expectancy at birth, 73 years for men and 78 years for women, is the
biggest in the world (Muennig & Glied, 2010). Surveys about living conditions report better
economic situation for elderly people in Japan than in other industrialized countries, such as
the USA, Germany, and France (Cabinet Office, 2010). Although public pensions in Japan are
fairly lower than in many European countries, the average income is compensated with
savings and the fact that many older people work. As part of the Japanese culture, the
percentage of people aged 65 years and older living with children is very high compared to
other countries.
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Figure 29: Trends in the proportion of elderly aged 65 and over in Japan (National Institute of Population and Social
Security Research in Japan, 2012).
In spite of cultural differences, the demographic situation in Japan, the current experiences
in the country and the prospects for the future provide important lessons for policy makers in
other nations, since they will soon be facing similar situations.

Figure 30: Proportion of households in Japan from 1980 to 2011 (Statistics Bureau Japan, 2013).
As shown in Figure 30, Japan has a decreasing number of three-generation households over
the last decades. In 2011, elderly households (defined as households consisting of individuals
aged 65 years or over, with or without unmarried dependents below the age of 18) numbered
9.58 million (excluding Iwate, Miyagi and Fukushima prefectures), representing 20.5 percent
of the total households. The number of one-person elderly households was 4.70 million. In

File name: aa2_wp5_d5_2
Leader contractor: TECNALIA
Participant contractors: OFFIS, TUNSTALL, DTAG, AGE, ZUIDZORG

Page 60 of 79

D5.2 - Report on the Status of Markets in
North America and Asia

2011, three out of four one-person elderly households were women's. The number of
households consisting only of wife and husband aged 65 years or over reached 4.60 million
(Statistics Bureau Japan, 2013).
Japan is facing a declining birth rate, leading to the rapid aging of its population. The Japanese
Ministry of Health, Labour and Welfare announced a net decline in the population in 2005,
when deaths exceeded births by 10,000. The National Institute of Population and Social
Security Research estimates that the population, which stood at 127.76 million as of October
1, 2005 (2005 census), will fall by 27.17 million to 100.59 million in 2050 (an average
estimate).
The first wave of baby boomers (those born between 1947 and 1949) will retire in around
2007. Japan faces a serious problem with the impending contraction of its labour force,
especially in manufacturing and construction, where baby boomers make up 25.6% and
14.5% of the workforce, respectively. There are fears that both productivity and quality will
suffer as a result of so many experienced people leaving the workforce in such a short period.
Accordingly, work environments will have to be made friendlier to working wives/mothers,
which will require greater use of robots and other innovations to increase homemaking
efficiency.
The retirement age of 60 years in Japan is a significant fraction of Japanese older adults too
early. A survey revealed that 13.7% of the Japanese people over 80 (!) want to continue
working (while this corresponding percentage in the USA is 2.2% and 1.3% in Germany
(Management and Coordination Agency, cited after Shiraishi, 2009). By 2013, the mandatory
retirement age and accordingly the pensionable age will be changed to 65 years (Shiraishi,
2009).

4.2 AAL Market Sectors
4.2.1

Telehealth
In Japan, telehealth seems to have been mainstreamed to some extent under
local/regional health care schemes. A number of stakeholders may be involved in the
provision process. While government on the regional/local level tends to take a
facilitating role, hospitals, primary care services and private companies may be
involved in actual service provision. In practice, formal boundaries between Telecare
and telehealth services provision seem to be blurred to a certain extent and various
types of telehealth services have been reported. These include video-based medical
support, remote monitoring of vital signs and more back-office type systems enabling
sharing of electronic information among health care and social care professionals and
administrative bodies. As regards geographic coverage, availability has been reported
for municipalities located in various regions such as Hokaido, Yamagata and Mitoyio.
Although there are no exact data available on the number of end users involved, actual
usage levels are estimated to have remained on a rather low level overall (Kubitschke
& Cullen, 2010).

4.2.2

Telecare

After Kubitschke & Cullen (2010), the Japanese telecare market has the following main
sectors:
Social alarms
Social alarms are available in many parts of the country. Their history traces back into
1981 when the first service was introduced by Musashino Corporation. Further social
alarm schemes have emerged that are operated by the municipal fire departments.
Beyond this, there are social alarm schemes that are operated along with property
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security services. During the 1990s in particular, municipal social alarm schemes have
emerged that specifically target older people from a community care perspective, e.g.
in the Miyagi prefecture covering 71 municipalities. Sometimes service operation
seems to have been contracted out to private companies and voluntary organisations.
There is no quantitative data available on nation-wide take-up in terms of end users
involved. Expert assessment suggests however that not more than 3% of the elderly
population may actually use social alarms.
More advanced Telecare
In relation to telecare, i.e. services and systems that go beyond simple push button
alarms, mainstreaming still seems yet to have to occur, although some piloting and
trial activities seem to have happened over recent years. A number of pilot
implementations have for instance been funded by the Ministry of Health and Welfare,
e.g. a large scale model project (the so called Telemedicine Promotion Model Project)
addressing municipalities with a view to encourage mainstreaming of a set of 20
telecare services directed towards older people living in the community. Previously,
the ministry had issued a document entitled ‘Guidelines for Implementing Information
Technology in the Areas of Health, Medical Care and Welfare’. Despite such efforts and
the existence of a strong industrial basis when it comes to equipment manufacturing,
uptake of more advanced telecare applications has fallen below expectations as of
today. However, some local mainstreaming of passive alarm sensors, i.e. sensors that
do not need to be actively triggered by the service users, has been reported.

4.2.3

Smart homes
Japan has a long industrial tradition in smart home technology. One of the first
demonstration homes was established in Nishi Azabu as far back as 1989 (the TRON
Intelligent House). Later in 2004, the Toyota "Dream House" PAPI was set up, whereby
emphasis was given to issues like energy saving and comfort rather than independent
living. More recently, Japanese technology companies have put efforts into
commercializing a home networking infrastructure, the "Net Kaden" system (”Kaden”
means home electrical appliances), for electronic control and monitoring of homes
through links with mobile phone and high-speed broadband systems.
From the information available so far, it seems however that these efforts have not
been directed towards the support of older people in particular. Some mainstreaming
of smart homes with relevance to older people seems to have occurred along with the
emergence of a number of pilot and trial projects which have been reported (e.g.
www.panahome.jp, www.sendai.fwbc.jp, www.sekisuihouse.co.jp). Different players
seem to be involved such as municipalities, social service providers, housing
associations and private companies. However, no evidence is available on the level of
uptake in terms of end users involved Kubitschke & Cullen (2010).

4.2.4

Assistive Robotics

One area that has received considerable interest in Japan is robotics, including robotic care
systems and surrogate pets (Kubitschke & Cullen, 2010).
The market for interactive, assistive robots is still in its infancy in Japan. The country has
world-class technology in hardware, software and accessories for manufacturing robots, and
is the largest robot market in the world.
Although interactive robots have already been developed for a few practical uses, most are
still prototypes. The market for such machines is just beginning to take shape.
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Figure 31: Japanese market for interactive robots.
Furthest along in development in this field are the human-interface robots AIBO and
Doraemon the Robot. One drawback in robot creation is the perennial question of whether a
particular robot will be accepted in the market. Many current interactive robots were not built
for any particular purpose other than to represent the technological prowess of their
manufacturers, with a typical example being Honda’s ASIMO.
Robots are seen as heroes and partners in Japan, while in Western cultures they are
considered more as tools. This has spurred demand for humanoid robots in Japan, but has
also stimulated somewhat excessive expectations among the public regarding the abilities of
robots.
Table 1: Main manufacturers of interactive robots in Japan (JETRO, 2006).
Manufacturer
Sony

Honda

Alsok

Paro Robots

Mitsubishi
Heavy

Robot
Robot-dog AIBO (165,000 units sold, approx. 1500 €/unit). It was
marketed for domestic use as “Entertainment Robot”. Also widely
adopted by universities for educational purposes (e.g. Robocup)
and research into robotics and human-robot interaction.
Honda, having worked on robots since 1986, introduced the
humanoid ASIMO in 2001. Capable of walking on two legs, the
robot is powered by 38.4V 10Ah NiCad batteries. ASIMO
symbolizes Honda’s technological prowess, so the firm does not
intend to turn it into a business, although ASIMO can be rented.
Honda plans to pursue new robot technology to impress
consumers, rather than to make a profit.
Long engaged in developing security robots, ALSOK began selling
a model capable of guiding visitors in 2002. A similar model,
Guard Robo i, which operates outside, was demonstrated at the
2005 World Expo. Guard Robo D1, introduced in 2005, offers
enhanced patrol and superior safety features.
Paro is a therapeutic robot baby harp seal, intended to be very
cute and to have a calming effect on and elicit emotional
responses in patients of hospitals and nursing homes, similar to
Animal-Assisted Therapy. About 2200 units sold (approx. 4000 €/
unit).
Wakamaru robots for human-interface, security, health
management and other fields entered trial runs in 2005. The robot
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Industries

tmsuk
Tohoku
University
Nomura Unison
Group
Kokoro Dreams

moves on its own, and is intended for home use. It recognizes
faces, connects to the Internet, warns of emergencies and
performs other functions. Its battery supplies two hours of power
and recharges in two hours (based on the assumption that
humans won’t interact with robots for over two hours).
Banryu (40 units sold, 15,500 €/unit)
PHDR

Actroid, a very human-like robot, guided people through the
Kokoro Dreams’ exhibit at the 2005 World Expo. The basic
machine costs ¥30 million, but the buyer must also purchase
control software. The company plans to develop robots in other
fields.
Bandai
The interactive robot Doraemon the Robot, which is capable of
holding a conversation, began selling in April 2004. It has a wordspotting function, and can converse, sense human presence,
noise and touch. Bandai plans to develop a “real” version of this
cartoon character by 2010, implementing improvements in three
stages. 15,000 units sold.
Business Design Ifbot (3,800 €/unit)
Laboratory
HelloKitty ROBO
NEC
PaPeRo is a small machine that can carry on a conversation with
a child. It runs on MS Windows. Cost of the current model is about
¥200,000 to ¥300,000, although there is a home-use model
priced at less than ¥100,000, depending upon user options.
Japan will need nursing robots, because there are not enough human nurses (Shiraishi, 2009).
An important robotic device for the elderly are exoskeletons. Power Suit for instance enable
weak people to lift and wear heavy things (Shiraishi, 2009).
Great sums of money will be necessary to develop and test new robots, which is why nextgeneration robotic research has been made part of national policy in Japan. The Ministry of
Economy, Trade and Industry is providing 50% financing to domestic producers, as well as
promoting research on practical robots. Advanced robots will be a collection of hardware,
software (voice recognition, etc.) and a huge array of sensors and controls. Many teams of
technicians from industry and academic institutions are combining forces for joint
development. However, neither Honda nor Toyota has any interest in turning their humanoid
robots into commercial products. They only aim to publicize their technology, so development
work has been kept private. Most security systems are also developed in-house to maintain
secrecy.

4.3 Policies and Reimbursement
The healthcare delivery system in Japan covers almost the whole population and relies on
three main columns: a public health administration and service, a universal insurance
coverage and a framework based on the Medical Care Act (WHO and Ministry of Health, Labour
and Welfare, Japan, 2012).
Anyone can obtain high-level or urgent medical care whenever necessary (Shiraishi, 2009).
The Medical Care Plan is the national health strategy to establish a system to provide high
quality and appropriate medical care. It promotes a division of roles and cooperation of
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medical functions in order to provide continued medical care in communities. “Free access”
is a major characteristic in the health care delivery system in Japan; private facilities can
open hospitals or clinics if they satisfy the criteria in the Medical Care Act, patients can choose
their desired medical institution, and doctors can choose to work in the private or public
systems. Both public and private sectors provide the same health care services at the same
costs.
A 10-years programme entitled “Healthy Japan 21” promoted by the Japanese Ministry of
Health, Welfare and Labour that started in the year 2000 and has finished by now. The goal
was to foster self-responsibility for people’s health among the population. Another
programme, “Health Frontier Strategy”, was announced in 2005. It aimed at increasing the
healthy life expectancy by two years for both genders, men and women (Shiraishi, 2009).
Further insights into reimbursement and policies can be found in Kubitschke & Cullen (2010).

4.4 Drivers and Barriers
The most important driver for the AAL market in Japan is the socio-demographic change into
and ageing society, which requires new models of care and prevention.
Policies as discussed in section 4.3 are important drivers for the AAL market in Japan.
Furthermore, the technological excellence of Japan in many fields of ICT is a strong driver
and enabler.
A barrier is the digital divide. Many older Japanese people have never used even a typewriter
in their lives (Shiraishi, 2009).
After Kubitschke & Cullen (2010), the uptake levels among older adults have been
comparatively low. However, it was not clear for them what the key barriers towards wider
deployment might have been in the last decade.
Being a global phenomenon, demographic change causes new challenges and responsibilities
to modern societies, companies and organizations, but it also offers new business
opportunities.

Figure 32: Number of German companies (that took part in the survey) that develop specific products or services for
Japanese senior customers by sector (modified after Kohlbacher, Gudorf & Herstatt, 2010).
A study conducted by Kohlbacher, Gudorf & Herstatt (2010) for the German Chamber of
Commerce and Industry in Japan analyses how German companies doing business in Japan
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face the challenges associated with the demographic change. Being engaged in a rapidly aging
market like Japan provides the chance to learn early from successful examples and solutions
and apply them to the global market situation. Figure 32 shows on the example of Germany
that the sectors Medical devices and Healthcare products are the leading sectors in which
German companies offer products for older Japanese customers.

4.5 Selected Stakeholders of the AAL Market
In this section, some selected enterprises and institutions related to the Japanese AAL market
are listed in alphabetical order.

AIST
Institution
AIST is a renowned Japanese pioneer in the area of industrial automation. AIST contributes
to society by continuously developing technology and support for the Japanese industry since
1876.

Product Example
Paro is an advanced interactive robot developed by AIST, see the annex of this document for
a photograph and a short description.
http://www.robots.nu/aist-robotics-en-us/
The Paro robot can be purchased from
PARO Robots U.S., Inc.
10 N. Martingale Rd., Suite 400
Schaumburg, IL 60173
Sales@PAROrobots.com
The Japanese company Intelligent System Co, Ltd., which grew as game developer and game
environment and development tool developer, distributes Paro in many countries.
Intelligent System Co., Ltd. (http://www.intsys.co.jp/english/)
4316-1 Johana
Nanto, Toyama
Japan
info@paro.jp

Contact
http://www.aist.go.jp/aist_e/contact/index.html

Nihon Kohden
Company
Nihon Kohden is Japan’s leading manufacturer, developer
and distributor of medical electronic equipment with
subsidiaries in the USA, Europe and Asia and distributors in nearly every country in the world.
Nihon Kohden is active in medical research, having published in prestigious medical,
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engineering and scientific journals. Pulse oximetry, the technology to non-invasive measure
oxygen in the blood, was invented by Dr. Takuo Aoyagi, a Nihon Kohden scientist.
Nihon Kohden not only manufactures and supplies medical equipment, but also imports
products from other countries into Japan. Their extensive domestic sales network consists of
over 650 direct sales staff with over 100 offices throughout the country.
Founded in 1951, their mission is to improve the quality of life through advanced medical
technology (Nihon Kohden, 2013).

Products and Services
Nihon Kohden’s wide range of imported equipment includes cardiology, urology, respiratory
care, anaesthesiology, emergency care, sports medicine and rehabilitation. Their major
product lines for export are patient monitors, electroencephalographs, evoked potential and
electromyography systems, electrocardiographs, defibrillators, and haematology analysers.

Contact
https://www.nihonkohden.com/inquiry/contact/privacy.php (to fill in a contact form, the
visitor has to fill in an agreement about Personal Information Protection).
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5 Selected Findings about Other East Asian
Countries
5.1 Assistive Robots in Taiwan
There were 2.5 million people aged 65+ Taiwan in 2009, while the total population was 23
million. From Taiwan’s population, 66% had acquired one or more chronic diseases. Most
prevalent are hypertension, followed by arthritis, cardiac disease, and diabetes mellitus. This
high prevalence of chronic diseases raised health care expenditure. The National Health
Insurance (NHI) suffered financial difficulties in recent years and tried to find more costeffective ways to care for older people, among them telecare (Lin, 2010).
After Huang, Chang & Chiang (2008), according to a survey of registered permanent address
and general housing in Taiwan conducted by the government in 2007, the so called elderly
population ratio reached 10.06%. Taiwan Executive Yuan Economic Development Committee
also estimated that in 2050, Taiwan’s aging population ratio will reach as high as 29.8% make
Taiwan’s aging speed faster than that of other industrialized nations. Taiwan’s fast aging is
attributed to three reasons: low fertility rate, young people’s decision to remain single and
advanced medical technology. This aging population with long life expectancy therefore is one
of the four factors influencing health care demand along with increased GDP, accessibility and
availability of services, efficiency and effectiveness of health technology.
The challenge of an aging population and its Long Term Care (LTC) is now an important topic.
The welfare and service for the elderly is now a major concern of Taiwan’s government. There
are generally three types of caring patterns for elderly in Taiwan: home care service,
community care service and institution care service. Based on the ability of taking care of
oneself, the institution care service can be subdivided into three different levels: secure
service home, raising service home, and nursing service home.
The development of the Taiwanese robot industry started with industrial robots, and it
increased rapidly due to the highly developed ICT industry. In 1990 the companies focused
on the developments of input/output modules, control panels, software, servomotors,
industrial controllers, grippers, system integration and added values services. In 2000 the
Government launched a program to promote the development of the intelligent robot
industry. The companies started to develop entertainment robots based on ICT products, with
OEM/ODM5 capability, and now Taiwan is the mayor edutainment robot OEM/ODM
manufacturing country. The second largest clean robot provider worldwide is the Taiwanese
company Matsutek. There is also a high potential for domestic and healthcare robot in their
ageing society.

5

OEM: Original Equipment Manufacturer, ODM: Original design Manufacturer
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Figure 33: Healthcare Proportion of different categories of robots in Taiwan (2010).
This industry is supported by the setup of R&D alliances in the fields of education,
entertainment, clean, security and healthcare, with an expenditure of USD 4 million in 2008.
Additionally, in terms of geography, cultural background and language, Taiwan could be
stepstone to the vast Chinese market.

Guiding robot

Home service robot

Security robot

Companion robot

Edutainment robot

Robot for living aid

Figure 34: Examples of service robotics products from Taiwan.
In the fields of service robotics and assistive robotics, Japan, Korea and Europe invest
larger funds in research and development for the private sector than the USA. The United
States lead in areas such as robot navigation in outdoor environments and robot architectures
in some aspects of service and personal robots. Japan and Korea lead in technology for robot
mobility, humanoid robots and some aspects of service and personal robots, including
entertainment. Europe leads in mobility for structured environments, care of the elderly and
home service robots (Bekey & Yuh, 2008).
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Table 2: Level of research and marketing activity in different countries and regions.
Type of robot
Humanoids
Service
robotics
Personal
robotics

Level of activity
USA
Japan
**
*****
***
***
**

*****

South Korea
****
****

Europe
**
***

****

**

Figure 35: Market forecast in the robotic industry in Taiwan.
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6 Conclusions
At present, the market for AAL products is still an emerging market in the industrialized
countries of the world, which include especially Europe, Asia and North America. That means
that it is relatively small by today, but given the expected future demands and the increasing
technological possibilities, it can be foreseen that it will grow enormously over the coming
decades.
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Annex
This annex presents briefly some assistive robots, rehabilitation robots, and companion-type
robots. Some of them are on the AAL market, others are prototypes from research projects.
Car-o-bot Fraunhofer IPA
Mobile service robots designed to assist
people at home. They are able to collect
and bring items. They use a display to
establish communication with humans and
have a laser projector to project
information on objects. The robot can
recognize simple gestures. It is also
possible to teach the robot new
movements by guiding its arm (e.g.
cleaning a table). None of these robots is
able to show emotions.
PARO – AIST
Interactive robot which allows the benefits
of animal therapy to be administered to
patients in hospitals and care facilities.
The robot has tactile, light, audition,
temperature, and posture sensors, with
which it can perceive people and its
environment. He feels being stroked and
beaten by tactile sensor, or being held by
the posture sensor. Paro can also
recognize some words with its audio
sensor, and it can learn to behave in a way
that the user prefers. It is supposed to
reduce stress, to stimulate interaction
between patients and caregivers, and to
improve their relaxation, motivation and
socialization.
F.A.C.E. – University of Pisa, Centro
Piaggio
Face robot designed to express emotions
to help autistic children improve their
communication skills. It has a sensorised
skin to acquire tactile information, and
cameras to identify the emotional
expression of the user. It itself can
reproduce emotions. It will be used also
for other neurological disorders.
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My Spoon – Association of Technical Aids,
Japan

Assistive robotic arm developed to help people
who cannot feed themselves. It can be tailored
for different degrees of disability. The
manipulator is designed so the fork cannot hurt
the user; its position is set at the beginning of
each meal. Also, the manipulator has very low
power. My Spoon has three modes of
operation; manual, semi-automatic and full
auto.

Figure 36: Examples of assistive service robots.

AIBO
Depending on how much time is spent with
AIBO, different characters develop. AIBO can
learn new tricks. It is programmable. It finds and
identifies people. Basic emotions displayed via
light codes in its face.

NAO – Aldebaran Robotics
Humanoid robot with 25 degrees of freedom,
sensors for proximity, pressure, inertial
movements. It finds and identifies people.
Speech recognition and voice synthesis.
Emotions are displayed via light codes in its face,
gestures
and
voice
modulation.
It
is
programmable, and its uses range from robot
company to games, assistive, interaction
research, etc.
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iCat – PHILIPS
Interactive robot platform with emotional
feedback to investigate social interaction aspects
between users and domestic robots with facial
expressions. The head contains 13 servomotors
that can move the head, eyebrows, eyes,
eyelids, and mouth. The servomotors can
generate facial expressions, which give the robot
socially intelligent features. Through a camera in
the nose, iCat can recognize objects and faces
using computer vision techniques. It can identify
sounds, recognize speech, and determine the
direction of the sound source. A speaker in the
bottom can play sounds.
Leonardo –MIT
Interactive robot with 69 degrees of freedom (32
in the face to express emotions). It finds and
identifies people. It performs speech recognition,
handles basic objects and is able of selfmotivated learning. Leonardo has the aim to
quickly learn new skills and tasks from natural
human instruction and few demonstrations.

Figure 37: Examples of companion type robots.

NavChair – University of Michigan Hospital
Human-machine system in which the machine
must share control with the user. A special
algorithm for obstacle avoidance modifies the
user's input command to achieve safe travel. This
approach allows the user effective control while
overriding unsafe maneuvers, avoiding obstacles
(walls, furniture) and providing smooth and safe
trajectories.
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HAL – Tsukuba University
Designed to expand and improve physical
capability of users, particularly people with
physical disabilities. Nerve signals are sent from
the brain to the muscles through the motoneuron,
moving the musculoskeletal system. When this
happens, small biosignals can be detected on the
surface of the skin, they are acquired by the HAL
system and, based on them, the power unit moves
the joint simultaneously with the wearer's muscle
movement, supporting the wearer's activities. The
HAL does not only have a “voluntary control
system” but it also has a “robotic autonomous
control system” that helps provide human-like
movement based on a robotic system which works
together with the “autonomous control system.”
ReWalk – Argo Medical Technologies
Wearable brace support suit, which integrates
actuation motors at the joints, an array of motion
sensors,
a
computer
system
based
on
sophisticated control and safety algorithms and
tailored rechargeable batteries. ReWalk™ enables
people with lower limb disabilities such as Spinal
Cord Injury (SCI) and Spina Bifida to carry out
routine ambulatory functions, enabling them to
stand, walk, and ascend/descent stairs.
Deka Arm – DARPA project
Robotic prosthesis designed for amputee patients
and was developed as a DARPA tetraplegia
project. The titanium arm was designed to be
roughly the same size as a typical human
appendage and houses all of its electronics,
motors and actuators inside. The prosthesis
features 18 degrees of movement.

Figure 38: Examples of rehabilitation robots.
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