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ABSTRACT
The intention of this marketing analysis is to determine the possible market for a wheelchair-mounted robotic arm for children six to fourteen years of age.  It is also the purpose of this analysis to investigate similar devices and prior marketing attempts as well as possible funding sources for the device.


To date, only two similar devices have been marketed: the Helping Hand, which sold about 10 units at a cost of $10,000 before the company went bankrupt, and the MANUS, which has sold about 100 units and continues to sell more at a cost of $65,000.  Both companies found it difficult to market these devices mostly due to possible users being unconvinced of the devices’ benefits and usability.


The four leading disabilities in which people could benefit from a wheelchair-mounted robotic arm are: Multiple Sclerosis, Cerebral Palsy, Spinal Muscular Atrophy, and Amyotrophic Lateral Sclerosis.  Although MS and ALS do not affect children six to fourteen years of age, a market for the device still exists for people with these disabilities.  Overall, 1,040,000 (including 55,000 children) in the United States have one of these disabilities.  Through general marketing analysis, it was derived that 

15, 630 people (including 1,578 children) in the U.S. would probably purchase such a device.


Most health insurance carriers would cover 100% of the cost for an assistive device if a person’s physician presents a case on the patient’s behalf describing how the device would dramatically improve the quality of the patient’s life.


It is recommended that the targeted audience be expanded to include adults since adults with these disabilities outnumber children by 10 to 1.  Future analysis should include the world market for the device as well as other disabilities in which the user may benefit from such a device.

Several disability specialists should be surveyed to better understand the market in addition to involving other schools offering marketing degrees in future analyses.  Although the market does not appear to be large enough to turn a considerable profit but it is large enough to make an effort to better the lives of certain individuals with disabilities seeking more independence.

INTRODUCTION / THESIS
People with very specific disabilities constitute a small portion of the population and are therefore usually undesirable as a marketing target. Most companies are in business to make money, and money is made by implementing high levels of production and a low cost to the consumer. Before any money is invested in making a product, it is desirable to know the size of the potential market for that particular product. A professional marketing analysis can cost hundreds of thousands of dollars and take years to perform. If a low cost or cost-free preliminary marketing analysis can be performed by a group of resourceful university students, a general census can be developed to determine if money should be spent on a professional marketing analysis. Drexel University intends to do just that.

The objective of this analysis is to determine the marketing possibilities for a wheelchair-mounted robotics arm for children between the ages of 6 and 14 with upper limb disabilities or any other disability that makes it difficult for a child to manipulate objects between floor level and the height of a table top. This analysis will outline key marketing points or questions and address these items in detail. In particular, the size of the possible market will be determined, funding sources to assist in the purchase of such a device will be investigated, and recommendations will be made to implement the information contained within this analysis as well as recommendations for a more advanced future marketing analysis of such a device. 

KEY MARKETING POINTS
In this report, certain key points are raised and addressed pertaining to this marketing analysis:

1.   Which people with disabilities can be assisted by such a device ?

2.   How many similar devices have been manufactured in the past ?

3.   Which type of insurance or charity will assist in the purchase of this device ?

4.   Does the consumer have the physical & mental capacity to operate the device ?

5.  How are other specialized rehabilitative devices currently marketed ?

6.  Do other countries have similar advertising, insurance, and charity to the U.S. ?

7.  Can the same device or a larger scaled version suit the needs of adults ?

8.  Are there people with full use of their upper limbs who just cannot bend parts of             their body far enough to reach objects located at floor level ?

PREVIOUS DEVICES AND MARKETING DIFFICULTIES
[Reference 101, 102, 103]

There are only two wheelchair mounted robotic arms out on the market currently, the Helping Hand and the MANUS. The Helping Hand was produced by Kinetic Rehab Instruments (KRI), they have since gone out of business. It is controlled by a joystick interface and has four degrees of freedom not including the gripper. This device is priced around $10,000. The MANUS is produced by a company called Exact Dynamics. It is controlled by a sixteen key, keypad interface and has seven degrees of freedom. This device is priced around $65,000. In all, a total of 5 Helping Hand and about 55 MANUS devices were sold. 


The marketing difficulties are the same for both of these devices. Those who have heard about robotic devices aren’t convinced about the benefits and the usability of the devices. Therefore potential users of a wheelchair mounted robotic arm are finding alternative solutions. For example: smart homes, environmental control systems and human assistants. In addition to high cost, another problem is that most people have never heard of rehabilitation robotics. A better market strategy is necessary to convince potential users to choose robotics as a solution.

GENERAL STATISTICS OF WHEELCHAIR USERS
[Reference 202]

In rehabilitation robotics, many good designs have failed. This can be attributed to some basic design flaws, such as cost, ergonomics and difficulties utilizing controls. It is critical for a designer in today’s cost competitive market to determine the requirements of potential users of rehabilitation robotics. 

There were several surveys completed in the US and Europe to investigate and evaluate the needs and abilities of the disabled. However, there have been very few surveys of robotic aids with focus on electric-wheelchair users with little or no upper limb mobility. One such survey, completed in United Kingdom shows the following age distribution of electric-wheelchair users. 

Age Distribution of Electric-Wheelchair Users
Age
Distribution of Users

Under 16
6%

16 - 35
40%

36 - 65
46%

Above 65
8%

It is clear from the above statistics that there are more adult users of electric-wheelchairs than children. According to the same survey the average electric wheelchair user is 40 years old, single (68%), living at home (58%) and without any paid employment (80%).

Age Distribution of Electric-Wheelchair Users



Employment Status of Electric-Wheelchair Users 




Marital Status of Electric-Wheelchair Users


Further, the average user is likely to be male (56%) than female (44%). This may be due to the high number of spinal cord injuries caused by male participation in dangerous sports such as diving, skiing, martial arts, etc. On the other hand, women users are usually those that suffer from conditions resulting from old age because they live longer. The majority of wheelchair users are those living at home, followed by those living in hospitals, care homes or hostels. Hence the majority of the robotic aids must be designed to operate within the confines of the home environment and must be adjustable enough to serve the needs of both adult and children for a larger market share. Of the subjects living at home, the majority receive help from family members with no outside care. 

Analysis Of Subjects Living At Home 



Input device familiarity
Type of Input Device
Familiar Users

Joystick
84%

Remote Control
72%

Head Movement Sensor 



Roller ball Control

Chin Operated Control

Eye Movement Control

Ultrasonic Sensor




Voice Activated 

Sip & Puff Switches

Mind Switch (EEG based)
Less than 5%

In terms of choice of an input device, the majority of disabled people are familiar with joy stick and remote control. That is, they will not hesitate to use such an input device. Another survey revealed that a mobile robotic aid device would be of far greater use than a workstation-based device. [Reference 207]

General Statistics of People With Disabilities 

 [Reference 202]
When designing a robotic manipulator, it is important to know the characteristics of the population and their disabilities of who will be using the device. Devices can be optimally designed based on the functionality needed by the user population. Robotic arms are thought of as a technology which could assist people who had minimal use of their hands and arms. By understanding the demographics of this population, robotic devices for augmenting hand function could be designed and marketed accordingly. The number of people who could make use of such a device is not specifically known. There are several factors which make it difficult to determine such a number. First, the degree of hand and arm functionality is almost never recorded in association with disability statistics. Second, some severely disabling conditions are progressive in nature, yet the progression varies widely from individual to individual. With other conditions, there is recovery or a gain in functionality with wide variations in the gain. Third, some severely disabling conditions are correlated to severe cognitive impairments rendering the use of this technology problematic. Despite these constraints, valuable information is known about the incidence and prevalence of specific disabling conditions associated with minimal use of hands and arms. 

Prevalence of Disability Among Children 

Comparisons among age groups are difficult because the NHIS definition of the expected "major activity" of a child changes from play for those under age 5 to school attendance for those aged 5 to 17. Only a small fraction (0.6 to 0.7%) of children of any age are reported as being unable to perform their major activity. And while only 1.4% of children under 5 are classified as being limited in the amount or kind of play activities they can engage in, older children are reported as far more likely to be limited in school attendance (5.0%, including those who attend or need to attend special schools or classes). Only 0.7% of young children (under age 5) are reported as limited in activities other than play, but not in play. A larger fraction of older children (2.0% ) are limited in activities other than school attendance, but not school itself; many of these children may not be able to engage in certain types of play. 

Overall, 5.5% of children and adolescents aged 5-17 have disabilities related to schooling. This may include an inability to attend school, a need for special education, or a limitation in the amount of school attendance. Finally, 1.2% are limited in school attendance, but are not reported to attend or need special classes. Thus, of those children with school-related disabilities, 58.1% attend special schools or classes. An additional 9.6% are considered by their parents or guardians to need special schools or classes, but do not attend them. Of the 1.7 million school-age children classified as requiring special education, 85.8% actually receive it. The main gender difference in school-related disability involving special education is as follows: boys are significantly more likely than girls to attend special schools or classes (3.9 versus 2.4% ). Overall, 6.3% of boys and 4.5% of girls have school-related disabilities. Children from poor families attend special schools and classes at nearly twice the rate of those who are not poor (5.2 versus 2.8% , respectively). The rate of needing but not receiving special education also differs by a similar factor (1.0 versus 0.4% ). Clearly, the different disabilities have implications for different types of products but, however, show that significant market exist. 

Prevalence of Disability Worldwide
The United Nations estimates that about 10% of the population in various countries may be considered disabled. However, there is great variation in the incidence of disabilities in the statistics from different countries. These differences may be caused by different criteria for reporting, degrees of industrialization, rate of traffic accidents, participation in wars etc.

Percentage of Disabled People in Different Countries 

Country
Percentage

Denmark
10.0- 12.0%

Finland
5.2- 8.3%

France
5.0- 8.3%

BRD
10.8- 13.1%

Ireland
3.3 - 5.0%

Italy
1.7- 17.1%

Luxembourg
10.0- 11.0%

The Netherlands
9.5%

Norway
12.0%

Portugal
7.4%

Spain
25.0%

Sweden
12.0%

Switzerland
1.6%

U.K.
7.3%

Canada
13.0%

Many countries have social service provisions that provide financial aid for specialist devices. However, it has been recognized that not all people in other countries are financially impoverished and that a large number have sufficient income for the purchase of such a device. For those who are not so fortunate, varying degrees of state support are available. The Government support varies significantly from country to country.

To obtain a realistic estimate of the number of people with disabilities in other countries, it seems necessary to make individual estimates of specifically defined impairments and disabilities.

Percentage of Disabled People with Reduced Functions Worldwide
Type of Disability
Percentage

Blind
0.2

Partially sighted
2

Profoundly deaf
0.1 - 0.2

Hard hearing
10.0 -15.0

Cannot speak clearly
0.4

Cannot use fingers
0.2

Cannot use one arm
0.2

Multiple Impairments 

A considerable number of disabled people have more than one form of impairment.  For example, of 1,000 people who are deaf and blind:

•  120 are totally deaf and blind 

•  500 have residual sight and hearing 

•  300 are mobility impaired 

•  100 are intellectually impaired 

•  650 have to be described as severely handicapped besides being deaf and blind 

Several statistical surveys have been reviewed in order to obtain the most relevant estimates of the number of disabled people. The material available shows a need for passing of uniform criteria for delineation of the various forms of reduced functions, that is, of the term "disability".

TYPES OF DISABILITIES (PROSPECTIVE RECIPIENTS OF A WHEELCHAIR-MOUNTED ROBOTIC ARM)

MULTIPLE SCLEROSIS (MS):        [References 201 & 202]
Multiple sclerosis is an inflammatory disease of the central nervous system that damages the insulating material that surrounds the nerve fibers in the brain, spinal cord, and optic nerves. The insulating material is lost in “multiple” areas leaving scars called “scleroses”.  Flare-ups of these scars prevent the conduction of nerve impulses in the central nervous system. These flare-ups can last for days or weeks.  MS most often strikes women in their 20's and 30's at a rate twice that of men. The disease is most common among Caucasians, especially those of northern European ancestry. MS occurs most frequently in regions of temperate climate.

In the U.S., it is estimated that approximately 300,000 people have MS, and another 200 cases are diagnosed each week.  It is also estimated that 3 million people worldwide have MS.  MS is rarely fatal and usually shortens the life expectancy by 10%. About 2% of people with MS experience severe muscle weakness and/or severe sensory disturbance of the upper limbs.  This translates to approximately 6,000 people in the U.S. and 60,000 people worldwide who can make use of the wheelchair-mounted robotic arm.  Since the disease is almost exclusively restricted to people of northern European ancestry living in temperate climates, a high percentage of these people should be accessible through advertising and should have access to funding resources for the device.  Although MS almost never strikes children, there still exists a market for the device for people with MS.

CEREBRAL PALSY (CP):        [References 202 & 203]
Cerebral palsy is a condition caused by physical damage to the brain, usually occurring before, during, or shortly following birth.  Specifically, CP is caused by insufficient oxygen reaching the fetal or newborn brain, traumatic birth injury, infections during pregnancy, brain infections, brain hemorrhages, or post-natal head injuries such as those resulting from motor vehicle accidents, falls, or child abuse.  “Cerebral” refers to the brain and “palsy” refers to the lack of motor control.  CP is the most prevalent life-long physical disability in America.  A child or adult with CP may experience seizures, mental retardation, and impairments of sight, hearing, or speech.  CP is not a progressive disease, does not cause death, and is not curable. CP, however, does respond positively to therapy.

In the U.S., it is estimated that 700,000 children and adults have CP, and 8,000 new cases are reported each year.  It is also estimated that 3,500 to 4,000 infants are born with CP and an additional 1,500 pre-school age children acquire CP as a result of accidents or abuse.  Most cases of CP can be categorized as having diplegia, which affects only the lower limbs and accounts for 175,000 people in the U.S., hemiplegia, which affects only one side of the body and accounts for 235,000 people in the U.S., or quadriplegia, which affects all four limbs and accounts for 235,000 people in the U.S. Many people with quadriplegia CP still have some moderate movement in their upper limbs.  A conservative estimate of “many” could be 1/4, or 60,000 people.  This estimate takes into account that “many” is not a definitive number and some of these people have mental retardation and lack the capacity to operate such a device.  This translates to an approximation that 60,000 people in the U.S. could make use of a wheelchair-mounted robotic arm.

SPINAL MUSCULAR ATROPHY (SMA):        [References 202 and 204]

Spinal muscular atrophy is a disease of the cells in the spinal cord responsible for activities such as crawling, walking, head & neck control, and swallowing. SMA mainly affects the muscles closest to the trunk of one’s body.  Weakness in the legs is generally greater than weakness in the arms.  Unaffected by SMA are the senses, feelings, and intellect.  Children with SMA may sit unsupported, but usually require assistance to come to a sitting position. A fine tremor is common in the outstretched fingers.  In the child, juvenile, and adult types of SMA, a person usually shows a general weakness in the respiratory muscles, placing a burden on the tummy muscles. Other symptoms are trouble walking or getting up from a sitting or bent over position. People with type I SMA usually die before age 2.  People with type II SMA usually die between age 3 and adulthood.  People with type III SMA do not usually show symptoms of the disease until age 35 nor do they die due to the disease but require more and more assistance as time goes on.

Approximately 10,000 people in the U.S. and 235,000 people worldwide have SMA.  Since the breakdown of people with each type of SMA varies greatly, one can only assume (for marketing purposes) that the distribution is equally spread over the three types; 6,700 people in the U.S. and 157,000 people worldwide have type II or type III SMA, which are the only types who could make use of the device.

AMYOTROPHIC LATERAL SCLEROSIS (ALS): (Lou Gehrig’s disease) 

[References 202 and 205]

Amyotrophic lateral sclerosis is a fatal neurodegenerative disease that attacks specialized nerve cells called motor neurons, which control the movement of voluntary muscles.  “Amyotrophic” refers to a loss of muscle mass, “lateral” refers to the nerve tracks that run down both sides of the spinal cord, and “sclerosis” refers to the scar tissue that remains after the disintegration of nerves occurs.  ALS usually affects people 16 through 77 years of age.  It is estimated that 30,000 people in the U.S. have ALS with 5,000 new diagnosed each year, and 150,000 people worldwide have ALS.  ALS affects men more than women at the rate of 2 :1.

The symptoms of ALS usually begin with persistent muscle twitch, muscle fatigue, or muscle wasting associated with the hands, lower legs, trunk, eye movement, speech and/or swallowing, and is usually accompanied by cramps.  1/3, or 10,000 ALS patients, complain of upper limb weakness and 1/3, or 10,000 ALS patients, complain of lower limb weakness.  As the disease progresses, patients lose the ability to dress and feed themselves, sit up, walk, or even speak.  The ultimate cause of death is respiratory failure.  The bodily functions that remain intact until or near death are the control of excretory functions, sexual function, eye movement, and intellect.  The death rate caused by ALS is as follows: 50% of people die 3 years after diagnosis, 25% after 5 years, 15% after 10 years, and 10% after 20 years.

Overall, an approximation of 10,000 people in the U.S. could make use of a wheelchair-mounted robotic arm.  Although ALS does not usually affect people under the age of 16, there still exists a market for the device for people with ALS.

FUNDING SOURCES FOR REHABILITATIVE DEVICES

[References 301, 302, 303, 304, 305]
Many private health insurance companies were contacted in reference to their coverage concerning assistive devices, in particular a wheelchair-mounted robotic arm.  These companies included Amerihealth, which carries licensing to sell Blue Cross and Blue Shield in southern New Jersey, Aetna, which recently bought U.S. Heathcare, and Prudential Health.  With all of these health insurance companies, coverage is basically the same.  The child’s physician would have to legitimately make a case on the patient’s behalf that this device would dramatically increase the quality of life for that particular child.  If a legitimate case can be made, then the device should be covered 100 percent.  However, what exactly is a legitimate case and a dramatic improvement in the quality of life?  Each case is taken on a case by case basis.

Other than private health insurance carriers, there are also state and federal funding sources for example, Medicare.  Medicare, or social security as it is better known, normally supports Americans ages 65 and older.  However, in special cases, when a person is a paraplegic or is severely handicapped, Medicare will cover some of his/her healthcare costs.  As a general rule, Medicare does not cover any of the costs of orhotics, but in this case, the robotic arm is not considered an orthotic device.  

The process of actually getting compensation begins with the either the patient or the provider of the device submitting an application to Medicare for funding.  Each application is taken on a case by case basis by a nurse employed by Medicare.  If the application is approved, then Medicare will cover up to 80% of the total cost of the device.  If the application is denied, the provider or the patient can begin an appeal process to seek funding.

Other charity groups have been set up to help offset the cost of devices such as the arm.  These include the Lions Club, Kiwanis, Rotary Club, Pilot International, and the National Easter Seals Society.  Other grants are available from non-profit groups such as The Commonwealth Fund.  This fund in particular gives grants to companies or groups such as the Gateway Coalition to help offset the costs of bringing to reality life enhancing devices.  An application must be filed and then approved to receive compensation.  These grants intended for the designer / provider of the device rather than the end user.

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
The following is a summary of the number of prospective recipients of a wheelchair mounted robotic arm.  These statistics are for the United States only.  However, with the exception of multiple sclerosis, worldwide statistics are approximately 10 times that of the United States.  Multiple sclerosis is the exception because it is almost exclusively restricted to Caucasians of European ancestry living in temperate climates. 

DISEASE
A
B
C
D
E
F

MS
300,000
0
6,000
0
1,135
0

CP
700,000
50,000
60,000
5,000
11,340
945

SMA
10,000
5,000
6,700
3,350
1,265
633

ALS
30,000
0
10,000
0
1,890
0

totals
1,040,000
55,000
82,700
8,350
15,630
1,578

Legend:
Column A:  number of people who could make use of the device.

Column B:  number of people between the ages of 6 and 14 who have the disease.

Column C:  number of people who have the disease and could make use of the device.

Column D:  number of people between the ages of 6 and 14 who have the disease and could make use of the device.

Column E:  number of people who will probably receive the device.*

Column F:  number of people between the ages of 6 and 14 who will probably receive the device.*

*A formula was used to derive these numbers, taking into consideration accessibility through advertising, access to funding, surveys of prospective buyers, and a conservative safety factor.  The above referenced equation is as follows:

(number of people expected to purchase device) = 

(number of people who could use the device)  x  0.90  x  0.84  x  0.25     where,

0.90 is an educated guess that accounts for the fact that not all people are accessible through advertising and/or do not have access to funding sources.

0.84 which is based on a survey in which 84 out of 100 prospective users said they would consider purchasing the device.

0.25 is an educated guess that it is conceivable that 25% of people who would consider purchasing the device will actually take the necessary steps for purchasing the device.

The top four disabilities for prospective users of a wheelchair-mounted robotic arm have been analyzed in this report. The number of children as well as adults who have these disabilities have been reported to show the total amount of people who could possibly use the device.  Although the targeted audience of this report is children 6 to 14 years of age, a much larger market exists for adults with disabilities.  In fact, approximately 10 adults for every child 6 to 14 years of age could use the device.  At a ratio of 10:1, the adult market cannot be ignored.  Overall, a total of 15,630 people, 1,578 which are children 6 to 14 years of age, would probably buy the device.  It is recommended that the device be designed to be of use to children.  As well as adults or a larger scaled version be designed specifically for adults.


The most limiting factor in the marketing research for this device was the extremely short time period allowed for the research.  Because this report has a deadline near the beginning of the project rather than at the end, a very limited amount of information could be researched.  The same four disabilities were researched this year as were last year due to the unnecessary rushed nature of this particular portion of the project.  More attention should have been given to the world market of the device. Also, there are disabilities other than those researched in this report that could yield potential users of the device.  Some of these disabilities may include rheumatoid arthritis, spinal cord injury, muscular dystrophy, and any other disability that prevents a wheelchair-stricken person from manipulating objects from floor level to the surface of a table top.  It is difficult to find disabilities in which people could benefit from a wheelchair-mounted robotic arm.  It is recommended that several disability specialists be surveyed in order to get a more precise idea on which disabilities the device could help benefit the most and where the larger markets exist. 

It is also recommended that a school offering degree programs in marketing be involved in future projects.  A marketing-engineering coalition would greatly enhance the productivity of the overall project.  The equations and derivations contained within this report reflect the thinking process of engineers and are only an educated guess to what seems like the best way to perform this type of analysis.

Based upon the findings of only the four disabilities contained within this report, there appears to exist only a very small market, an even smaller market for children 6 to 14 years of age, for a wheelchair-mounted robotic arm.  If it is the intention of the marketers to market this device for the purpose of profit, it is recommended that the effort be terminated.  However, if the intention is to add more purpose, self-sufficiency, and pride to a small group of individuals who could not otherwise do so through conventional methods, it is recommended that the efforts set forth by the Gateway Coalition continue and the coalition further its work in this almost totally unexplored field of technology.
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