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The three essays in this thesis address some of the issues related to disability. The first essay
studies the effect of the provision of assistive technology/employer accommodations at the work
place on the labour supply of individuals with disabilities in Canada. The second essay deals with
modifications to the homes of disabled individuals. Both these essays employ data from the 1991
Health and Activity Limitation Survey conducted by Statistics Canada. The final essay looks at
the factors affecting job satisfaction. Data from the 1991 General Social Survey is used.

The key findings of the research are as follows: (i) Provision of assistive technology/employer
accommodations at the work place increases labour supply of moderately and severely disabled
males, and moderately disabled females. (ii) The severity of disability is one of the major factors
determining the presence of modifications in the homes of the disabled. The likelihood of having a
modification increases with the severity of disability and also with age, income and social
assistance. (iii) Disabled individuals are less likely to be satisfied with their jobs even after
controlling for relative income and certain work place characteristics such as harassment and
discrimination.

It is recommended that disabled workers should be accomodated at the work place and should be
provided with barrier free residences. The former would increase labour supply and earnings and
possibly job satisfaction, whereas the latter would increase independence and safety and reduce
institutionalization. A need for a more comprehensive legislation in Canada, similar to the
Americans with Disabilities Act in U.S., is expressed.

Abstract



In 1991 about 3.5 million Canadians, aged 15 and over, comprising about 16.77 percent of the

adult population reported some level of disability. Among the working age population ,2,29i,I34

ot 12.65 percent reported some disability. I Yet, Canadians with disabilities receive little research

and policy attention. Disabled individuals suffer substantial disadvantages and exclusion from the

mainstream society. They face numerous barriers in fully participating in important actions such as

jobs, education at all levels, public transit and the use of goods, services and facilities that the

public usually enjoys. Approximately 56 percent of the disabled, as compared to 81 percent of the

able bodied, partrcipated in the labour market in 1991 Only 6 percent of individuals with

disabilities had a university degree whereas 14 percent of individuals without disabilities graduated

from university. Being denied the right to contribute to society can have a drastic effect on

physical, mental and social well being. Moreover, unemployment can lead to poverty and sub

standard living conditions. This results in the triple stigma of being disabled, unemployable and

poor.

Introduction and Objective

Chapter 1

In U.S., the Americans with Disabilities Act (ADA) was signed into law in 1990. It is a wide

ranging legislation, consisting of five titles (sections), intended to make American society more

I Based on data from The Health and Activity Limitation Survey conducted by Statistics
Canada in 1991.
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accessible to people with disabilities. The first title deals with employment and requires businesses

to provide reasonable accommodations to protect the rights of the disabled in all aspects of

employment. Possible changes may include restructuring jobs, altering the layout of workstations,

or modifying equipment. Employment aspects may include the application process, hiring, wages,

benefits, and all other aspects of employment. Title 3 of the Act deals with public

accommodations and requires all new construction to be accessible to individuals with disabilities.

For existing facilities, barriers to services must be removed. In Canada the Canadian Charler of

Rights and Freedom and the Canadian Human Rights Act ban discrimination because of physical

and mental disabilities in many aspects of life. The former applies only to the actions of the

government and that portion of the private sector that carries out governmental-type actions. The

latter applies also to the private sector. Both of these are limited in the sense that their

enforcement requires very expensive court proceedings. Thus, a need for an Act similar to the

ADA is expressed.

The three essays in this thesis address some of the issues related to disability. The results from this

research might be helpful in providing information to policy makers; support for advocacy groups,

and advancing a normative or moral agenda. The focus of the first two essays is on assistive

technology. The first essay deals with assistive technology/employer accommodations at the work

place and the second one with assistive technology/modifications in the homes of the disabled.

The common link between the first and the third essays is that both deal with the labour market.

The first studies labour supply and the third job satisfaction.



The first essay focuses on the labour supply of disabled individuals in Canada. The rates of

employment have been much lower for the disabled population as compared to the able bodied.

One of the factors responsible for this low labour supply is the severity of disabilþ. The severity

of disability can be reduced by providing the disabled with assistive technology/employer

accommodations. The objective of this essay is to develop and estimate a model that studies the

effect of the provision of assistive technology/employer accommodations at the work place on the

labour supply of individuals with disabilities in Canada. The data are derived from the l99l Health

and Activity Limitation survey (HALS) conducted by Statistics canada.z

The second essay deals with modifications to the homes of disabled individuals. In 1991, about32

percent of individuals with disabilities in Canada did not have access to specialized features

needed to enter/leave their residence did not have access to them. The deficiency is even greater

inside their residences. Approximately 56 percent of the individuals were lacking the specialized

features they needed. Disabilities can affect the ability to function in dwellings on a daily basis.

Providing disabled individuals with specialized features can increase safety and contribute to

greater independence. This essay studies the factors that affect the presence of

modifications/specialized features in the homes of disabled Canadians. Data from the 1991 HALS

is used.

2 This data set is not the best to estimate labour supply behaviour, but is probably the best
that we have to consider the effect of assistive technology/employer accommodations on the
labour supply of the disabled. The data set has the following limitations: information on income,
age, and weeks worked is available in grouped form so midpoints have to be taken; there is no
information on wages, so wages have to be computed by dividing income by hours worked; the
level of income is truncated at $35,000. Every attempt is made to correct for the bias that might
arise as a result ofthe categorical data.
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One aspect of labour force particþation is job satisfaction. Job satisfaction can affect the

willingness of people to work and affect the quality of life directþ and indirectly. The final essay

focuses on the job satisfaction of individuals with disabilities. In 1991, whereas 10.5 percent of

Canadians with disabilities expressed dissatisfaction with their jobs, only 3.96 percent of the able

bodied individuals were not satisfied with their jobs.3 The factors which affect the job satisfaction

of these two groups of individuals are likely to be different. Disabled individuals might be more

dissatisfied due to lower incomes or the harassment or discrimination they might face at their

workplace. Moreover, among the disabled the type of disability is likely to be an important

determinant ofjob satisfaction. Data from Cycle 6 of the General Social Survey will be used to

study the determinants ofjob satisfaction.

The key findings of the research are as follows: (i) Provision of assistive technology/employer

accommodations at the worþlace increases labour supply of moderately and severely disabled

males, and moderately disabled females. (ii) The severity of disability is one of the major factors

determining the presence of modifications in the homes of the disabled. The likelihood of having a

modification increases with the severity of disability but also with age, income and social

assistance. (iii) Disabled individuals are less likely to be satisfied with their jobs even after

controlling for relative income and certain worþlace characteristics such as harassment and

discrimination.

3Calculated using data from the General Social Survey, Cycle 6, conducted by Statistics
Canada in 1991 .
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The thesis is organized as follows: Chapter 2 looks at the role of assistive technology/employer

accommodations on the labour supply of disabled individuals. The determinants of home

modifications are studied in Chapter 3. The focus of Chapter 4 is job satisfaction. Chapter 5

contains the conclusions and implications of the research.



Assistive Technology, Employer Accommodations and Labour

2.1lntroduction

Supply of Individuals With Disabitities

Chapter 2

In 1991, 72.65 percent of the working age population in Canadareported some form of disability.

The rates of employment were much lower for the disabled population (48.15 percent) as

compared to the able bodied population (72.89 percent). For those disabled individuals who did

work, the average hours of work were much lower.a

Often disabled individuals' disabilities rule out employment. Ooly about a quarter of Canada's

disabled population reports it is completely unable to work. About half of the working-age

disabled males and females in Canada are willing and able to particþate in the labour market. In

short, many disabled individuals are employable. Except when disability is complete, disabled

people have some choice about participating in the labour market. Previous research suggests that

quite aparl from individuals health status, this choice depends on a variety of psychological, social

and economic factors.

aAll data reported in this chapter come from the Health and Activity Limitation Survey
(HALS) conducted by Statistics Canada in 1991.

6



Most of the published research in the area of disabilities by economists has focused on the

incentive effect inherent in the disability benefit system.5 These studies conclude that the benefit

levels are sufüciently high to discourage labour force particþation. However, labour supply of the

disabled can hardly be studied without also considering the effect of assistive technology at the

workplace. Machines are now available that"read" typed materials automatically, devices that

"speak" text for the blind and machines that "hear" and "understand" speech for persons who are

severely disabled and who are unable to move their fingers (Zeitzer (1991). Such assistive

technology serves the purpose of reducing the impact of physical impairment by providing a

bridge between individuals' functional limitations and demands of the physical environment

(Friedmann and Capulong (198a)). It follows that the provision of such technology is likely to

have a positive effect on labour supply.

In this chapter we use the standard labour supply model to estimate the effect of the availability of

assistive technology/employer accommodations atthe work place on the labour supply of

moderately and severely disabled individuals in Canada. The data used in the chapter are derived

from the 1991 Health and Activity Limitation Survey conducted by Statistics Canada. To

anticipate one of the conclusions of this study, it was found that the provision of assistive

technology/employer accommodations at the work place had apositive effect on the labour

supply of moderately and severely disabled males and moderately disabled females.

5See for example, Parsons (1980); Haveman and Wolfe (l9}4a,
(i ee3)

7
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The rest of the chapter is organized as follows. Section 2.2brrefly reviews the existing literature.

A discussion on the 1991 HALS is contained in section 2.3. Section 2.4 focuses on assistive

technology. The theoretical framework is developed in section 2.5. The data and its characteristics

are highlighted in section2.6. The construction of the data is explained in Section 2.7 . Section2.B

contains the empirical results and section 2.9 concludes the paper.



2.2 A Brief Review of the Literature

There are a number of studies done in the field of disability and most of them consider the

disincentives of disability pensions. Some of these studies are reviewed below. This review is

organrzed as follows. Section 2. 1 . 1 provides a summary of studies done for countries other than

Canada and focusing on the disincentives of disability benefits. Section 2.2.2 provides a review of

similar studies done for Canada. The final section consists of studies that look at employer

accommodations.6

2.t.1

One of the earliest studies was done by Berkowitz; Johnson; and Murphy(1976). Their study used

U. S. data from a I 965 survey on males aged I 8 to 64 who were insured for disability insurance.

Their results showed that as the size of the average monthly Disability Insurance (DI) benefit

payable to beneficiaries increases, relative to the average monthly wage, the number of

applications for disability insurance may be expected to increase.

Parsons (1980) focuses on the determination of labor participation in U.S. for the year 1969. His

data are drawn from a 10-year panel survey of males aged 45-59. His results show that the levels

of potential social security benefits and prior unemployment experience all have statistically

significant negative effect on labor force participation. A 10 percent increase in benefits without a

6The terms Assistive Technology and Employer Accommodations are used
interchangeably in this paper.
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corresponding rise in wage rates, according to the results, would induce a 6 percent rise in

nonparticipation.

Haveman and Wolfe (198aa) study the relationship between disability transfers and early

retirement of men aged 45-62. The data are drawn from the 1978 Michigan Panel Study of

Income Dynamics. They found that the expected income in the disability transfer option is

negatively and significantly related to the decision to participate in the labor market. Their

estimates show that a 20 percent change in the expected disability income would lead to a change

in the labor force participation rate of 0.64-1.04 percentage points. In a follow up article,

Haveman and Wolfe (1984b) attribute the noticeable difference between their results and those of

Parsons to certain biases in Parsons specification procedures.

In another study, Haveman, 'Wolfe, 
and Jong (1991) found that income in the labor market is

positively and significantly related to the decision to particþate in the labour force. Moreover,

they argued that the response of U.S. workers to increasingly generous disability benefits can

account for no more than 20 percent of the decrease in older worker labor force participation

observed in recent decades in U.S. This argument is suggested by the study but not clearly derived

from it since the result was based on an insignificant coefücient.

2.2.2

One of the earliest studies done using Canadian data is Breslaw and Stelcner (1987). The authors

estimated a model of labour force behaviour of Canada's elderly, aged 50 or more, with explicit

10



attention given to the influence of health. The health index was constructed using data from the

Canadian Health Survey. The following three factors were considered in the construction: (i)

activity limitation; (ii) the number of chronic health problems; and (iii) opinion score. The results

of their study show that poor health has a negative impact on earnings. Mo¡eover, the impact of

poor health operates as a strong deterrent to participation, employment and fuIl-time work.

Maki (1993) estimated the effects of disabilþ pensions provided under the Canada|Quebec

Pension Plans on the labour force participation of males aged 45-64 years. He used both

aggregate and micro data. His results based on the aggregate data suggest that disability pensions

have a large negative effect on labour force participation. However, in the case of micro data the

results are statistically insignificant.

Harkness (1993) used data from the 1986 Health and Activity Limitations Survey conducted by

Statistics Canada to investigate if disability related benefits discouraged work in Canada. He

concludes that a disabled individual is less (more) likely to participate in the labor force the higher

is the disability pension (labor income) he expects to receive. His calculations that a disability

pension appears to be much less of a work disincentive than losing labor income. Some other

noteworthy results are as follows. First, the wealthier the individual, or the greater the income of

other family members, the less likely he/she is to be in the work force. Second, the disabled home

owner is a less likely participant. Third, if the individual has not worked for the last several years,

or ever, helshe is unlikely to participate now. Lastly, a person is unlikely to particþate if helshe

believes no suitable employment is available.

11



In his 1996 paper,Hyatt examined the impact of workers' compensation benefits and expected

labor market earnings on the post-injury employment status of permanently injured workers in

Ontario. The data for his study are drawn from the Survey of Ontario'Workers with Permanent

Impairments, conducted by the Ontario Workers' Compensation Board during 1989-90, His

results indicate an elasticity of post-injury employment to workers' compensation permanent

disability benefits of -0.15. The elasticity of post-injury employment to expected post-injury labor

market earnings is 0.94.

Hum and Simpson (1996) used the master file of the Labour Market Activity Survey to

investigate the effect of disability on labour market activity. Their results showed that an increase

in the severity of disability led to lower earnings and a reduction in hours worked, both for men

and women. Moreover, they find no evidence supporting earnings discrimination against men and

women with disabilities.

2.2.3

Most of the studies dealing with assistive technology have looked at the delivery and financing of

such technology. In a comprehensive U.S. study of the financing of assistive technology,

conducted by the National Council on Disability (1993), it was found that as a result of assistive

technology about 58 percent of working age individuals were able to reduce dependence on paid

assistance; approximately 92 percent of those employed reported that assistive technology helped

them to work faster or better; 83 percent indicated that they earned more money and 67 percent

indicated that assistive technology helped them obtain employment. In a qualitative study, Miles-

l2



Tapping and MacDonald (1994) explored the lifestyle implications of power mobilþ. The

technology users in the study stated that this technology enabled them to be more productive,

enjoy more leisure, and accomplish more self care.

There are some studies that have considered economic aspects of assistive technology. Butler,

Johnson and Baldwin (1995), using data on Ontario workers with permanent partial impairments,

tested whether the first return to work, following an injury, measured a successful end to an

episode of work disabilþ. One of their findings was that workers receiving employer

accommodations such as reduced hours and light work loads were significantly less likely to

experience multiple absences from work.

Hennessey (1997) reached somewhat different conclusions. His analysis using data from the U. S.

National Beneficiary Follow Up Survey showed that accommodations such as reduced hours

decreased the tendency to sustain the work effort. He points out that this may be a result of the

fact that he did not control for the severity of the disabling condition. The method of estimation

also differs in the two studies. Butler, Johnson and Baldwin (1995) used a logit model with the

dependent variable equaling one if the injured worker returned to work. Hennessey (1997) used

cox regression, the dependent variable being the tendency to stop working.

Burkhauser, Butler, Kim (1995) used U.S. data form the 1978 Survey of Disabilities and Work to

trace the ability of 348 male non government workers (between the ages of 20 to 60) to continue

with their employer following the onset of a health condition that affected their ability to work.

13



One of their results shows that the risk of a worker leaving his employer after a health condition

begins to limit his ability to work is significantly reduced when an employer accommodates the

worker.

Gunderson and Hyatt (1996) present evidence on the extent to which injured workers in Ontario

in 1978-88 paid through lower wages, for reasonable accommodation requirements designed to

facilitate their return to work after their injury. They considered two categories of

accommodations: worþlace modifications, such as customized equipment and reduced hours;

and reductions in physical demands such as exemption from bending and heavy lifting. Theìr

results show that employers who rehired their own injured workers absorbed virtually all the costs

of accommodations they made, whereas employers who hired workers injured at other firms

shifted a substantial portion of the cost of workplace modifications onto the injured workers in the

form of lower wages.

Daly and Bound (1995) investigated the responses of U.S. workers and their employers to the

onset of workJimiting health impairments using data from the Health and Retirement Survey. The

survey contained data for men and women born between 1931 and Ig4L Their sample, which

consisted of 685 men and 507 women, indicated that only about one-quarter of those who became

impaired while employed exited the labour force. A majority of individuals (ust over one-half)

continued with their employer at onset. The remaining individuals continued to work but changed

employers. Significantly more men and women(about one-third) who remained with their

employer after the onset of their health condition reported receiving accommodation from their

T4



employer. A significantly smaller fraction (14.1 percent) of men who changed employers reported

accommodation on the part of their employer. For women the comparable figure was about 25

percent.

Given the discussion in this section \¡/e can conclude that disability benefits serve as a disincentive

to work but a greater disincentive is the lower expected labour income. The impact of employer

accommodations on labour supply is a bit unclear and requires further investigation.

15



2.3. The 1991 Health and Activify Limitation SurveyT

In May 1980, the Special Parliamentary Committee on the Disabled and Handicapped was formed

to report on the needs and concerns of individuals with disabilities in Canada. The Committee

published its findings in February 1981. It concluded that there was a lack of national data

concerning people with disabilities and directed Statistics Canada to give a high priority to the

generation of comprehensive data on disabled individuals in Canada. Statistics Canada responded

and created the National Disability Database Program OIDDP) which is a comprehensive

database that provides data on individuals with disabilities living in Canada. The Health and

Activity Limitations Survey (HALS) is a part of NDDP. HALS was first conducted in 1986

following the 1986 Census of Population, and was repeated in 1991 following the 1991 Census of

Population.

The target population of HALS consisted of all individuals with a physical, sensory, or

psychological disability who were living in Canada at the time of the 1991 Census, including

residents of the Yukon and Northwest Territories, and permanent residents of most collective

dwellings and health-care institutions. Indian reserves and settlements, residents of penal

institutions, correctional facilities, military camps, campgrounds and parks, soup kitchens,

merchant and coastguard ships, and children's group homes were not included in the survey.

TThe background information on HALS9l contained in this section has been drawn from
The 1991 Health and Activity Limitation Survey: Microdata File - Adults in Households- lJser's
Guide. The socioeconomic characteristics of individuals with and without disabilities were
constructed using data from the Microdata File.
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HALS uses the following definition of disability based on the International Classification of

Impairments, Disabilities and Handicaps (ICIDH), a model developed by the World Health

Organzation.

."... any restriction or lack (resulting from an impairment) of ability to perform an activity in the

manner or within the range considered normal for a human being.,,8

In the HALS questionnaires the disability concept of the ICIDH was put into operation through a

modified version of the "Activities of Daily Living" questions developed by the Organization for

Economic Cooperation and Development. These questions represent a set of activities that

measure the consequence of disability on the lives of individuals with disabilities

In the case of individuals 15 years and older, if the use of a technical aid completely eliminated the

limitation, the individual was not considered to have a disability. Moreover, the limitation must

have lasted or was expected to last six months or longer to qualify as a disability.

HALS consisted of two separate components: the Household Survey, conducted immediately

following the 1991 Census of Population, and the Institutions Survey, conducted in early 1992.

One of the advantages of HALS is that it is a post-censal survey, and therefore information

collected during the census of population could be linked to the HALS database.

tThe 1991 Health and Activity Limitation Survey. Microdata File - Adults in Households-
LJser's Guide, p.7.
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Table 2.1, below, compares the socioeconomic characteristics of people with and without

disabilities.

Table 2.1 Socioeconomic Characteristics of Disabled versus Non Disabled Canadians (HALS
99

Variable

Total Sample

Labour Force Status

Disabled Individuals
aged 15 - 64 years

Employed

Unemployed

Sample

Not in Labour
Force

22,763

Not Stated

%samp.

9,271

Age Groupu

100.00

2,134

t5 -24

Population

I 1,358

25 -34

40.73

2,297,134

35-44

9.37

0

45-54

49.90

Yo pop.

t,106,205

55-64

Non Disabled Individuals
aged 15 - 64 years

100.00

3,022

I 86,300

0.00

Education

5,139

1,004,629

Sample

Less than high
school

48.1 5

3,967

14.12

63,486

0

8.1 1

4,120

High School

24.07

o/osamp

43.74

5,1 58

Trades

43,695

18.53

262,252

100.00

Bachelors

79.25

5,886

0.00

410,014

4,597

Population

Masters

24.10

13,786

482,195

68.83

I 5,859,032

Ph.D.

I 1.45

8,629

507,559

9.27

119

Not Stated

20.20

8,059

t7.90

628,088

21.72

Yo pop.

I 1,558,943

Employment
Income

21.06

1,140

37.91

16,568

1,255,365

100.00

0.19

22.76

244

4s1,620

0

35.40

19,648

3,022,770

27.43

49

| -999

s.01

9,199

72.89

928,446

29.18

45

21,954

6,097

1.07

7.92

780,055

34.60

19.66

0.22

5,266

19.06

1 04,148

16.20

3,489,646

0.20

40.42

10,1 58

25,282

10.74

4,351,085

0.13

5,468

33.96

855

5,164

9.27

3,816,562

4.50

2,419

44.63

25,072

2,419,164

22.07

1.10

8.61

2s,299

3.76

27.52

t,732,878

0.22

6,299

24.74

904,592

39.49

0.1 l

1,033

15.30

7,264,530

66,317

39.85

196

1 0.96

9.92

6,237,688

119

39.38

1.63

6,174,027

2.89

7.9',7

0.31

r,762,759

0.19

18

12,557

342,217

39.33

2,372

55,858

38.93

21,953

11.12

19.78

2.16

3.74

0.35

2,932,489

0.74

445,249

18.49

2.81



Variable

1,000 - 2,999

3,000 - 4,999

Disabled Individuals
aged 15 - 64 years

5,000 - 6,999

7,000 - 9,999

Sample

10,000 - 14,999

1,204

15,000 - 19,999

881

%samp.

20,000 -24,999

843

5.30

25,000 - 29,999

943

3.87

Population

30,000 - 34,999

1,555

3.70

35,000 o¡ more

I 11,486

1,218

4.14

78,918

1,226

6.83

%opop.

77,082

Hours I4lorked per week

937

5.35

Non Disabled Individuals
aged 15 - 64 years

4.85

95,013

0

823

5.39

3.44

1 -20

159,016

2,120

Sample

4.12

3.36

21-40

140,034

4,232

3.62

4.14

More than 40

r40,81 l

3,403

9.31

%samp

6.92

Not Stated

117,157

3,173

13,492

6.67

6.09

116,119

3,652

1,311

6. 13

s.36

Population

290,589

I4/o rlc Ac tiv ity (weeks)

5,355

5,700

s9.27

5.10

5.00

840,241

1 - 13 full-time

4,881

1,832

s.76

5.75

5.05

717,204

I - 13 part-time

428

5,093

25.04

8.43

12.65

680,127

%o pop.

14 - 26 full-time

t,190,929

4,160

8.05

7.69

833,746

5.29

14 - 26 part - Time

t40,923

3,661

1.88

8.02

4.52

658,962

1,262320

27 - 39 tull-time

10,947

889

51 .84

6.55

4.29

1,232,973

244,469

27 - 39 part-ftrne

783

6.13

5.78

5.26

1,330,390

61 ,85 1

40 - 48 tull-time

1,350

3.91

28.69

t7.24

1,203,966

7.96

40 - 48 part-time

19,672

632

3.44

10.64

7.77

1,039,905

49 - 52 tull-time

835

5,704

5.93

2.69

3,340,482

8.39

71,839

49 - 52 part-time

26,20s

342

2.78

30.99

7.59

72,284

9,779

1,181

3.61

8.98

6.56

126,705

2,126

379

1.50

41.28

3.13

4,278,135

21.06

60,1 89

5,346

5.19

3.15

1s.40

1,377,720

77,828

868

1.66

3.35

5.52

6,948,r73

36,412

2,965

23.49

2.62

2,746,428

26.98

134,154

2,582

3.81

3.39

508,576

8.69

45,281

4,921

1.59

4.67

43.81

667,158

2,421

4.07

5.84

17.32

91,272

3,096

7.75

r.97

3.21

500,459

t,246

3.81

29.04

488,802

4,349

4.88

3.97

959,03 1

t,258

1.96

536,539

3.16

25,051

19

6.85

711,741

3.08

3,496

1.98

6.05

305,166

39.46

1,248,240

3.38

5.5 r

355,233

4.49

7,04s,456

1.92

903,079

7.87

2.24

44.43

5.69



Variable

Low Income Statusu

Above Line

Disabled Individuals
aged 15 - 64 years

Below Line

Not St¿ted

Sample

o 
Excludes Yukon and Northwest Territories.

15,342

o/osamp.

5,574

A total of 25,942 individuals out of a sample of 91,355 indicated that they had a disability of some

kind. Appropriately weighted, the number of disabled individuals in Canada turns out to be

3,533,089 or roughly 16.77 percent of the population.

490

71.6'l

Population

26.04

2.29

1,730,833

Yo pop.

482,963

Non Disabled Individuals
aged 15 - 64 years

76,312

As this chapter primarily deals with the labour market activity of disabled individuals the following

discussion is limited to the working age population or individuals between 15 and 64 years of age.

2,297,134 individuals in this age group reported disability. This works out to be approximately

12.65 percent of the population. From the data on age groups we see that disability increases with

age. Almost27.43 percent of the disabled population was in the age group 55 - 64 as compared

to oniy 1 1.45 percent in the age group 15 - 24.

75.58

Sample

21.09

J.JJ

48,387

o/osamp

7,721

670

85.22

Population

13.60

1.18

13,764,3s7

1,856,982

%o pop.

187,936

The rates of participation in the labour market are much lower for the disabled population (56.26

percent) as compared to the non disabled population (80.81 percent). A smaller proportion of the

disabled population (48.15 percent) was employed as opposed to the non disabled population

(72.89 percent). The unemployment rate for the disabled , 14.4I percent, was much higher than

that for the non disabled population (9.79 percent). The disabled individuals also work less hours

20

87.06

11.75

1.19



and only 29.04 percent work full-time full-year as opposedto 44.43 percent of the non disabled

population. Disabled individuals also earn lower incomes with only 12.65 percent earning $35,000

or more. The comparable figure for the non disabled population is 21.06 percent. A large

proportion of persons with disabilities (21.09 percent) live in households below the low income

cutoffwhile only 1 1.75 percent of persons without disabilities live below the cutoff

People with disabilities tend to be less educated than people without disabilities. Approximately

20 percent of the disabled population did not attend high school as oppose d to 7 .97 percent of the

non disabled population. Only 5.82 percent of the disabled individuals had a university degree

whereas 13.63 percent of the non disabled graduated from university.
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2. 4. Assistive Technolo gylEmployer Accommodations

Assistive technology helps individuals with disabilities to perform tasks that most people take for

granted. Thus, assistive technology heþs obviate the effects of disabilities and enables disabled

individuals to live independently. Seelman (1993) classifies technology by basic goals such as

communication and mobility and broader goals such as independent living, education, health and

employment. Based on this classification, she lists the following high-tech items as assistive

devices. (i) wheelchairs/driving adaptations/mobility aids; (ii) positioning/searing; (iii) computer

applications; (iv) augmentative computer devices; (v) environmental control systems; (vi)

prosthetics/orthotics; (vii) aids for hearing/vision; (viii) home/worksite modifications. Seelman

also includes low-tech items such as no-stoop dustpans and brooms, special laundry knobs and

walker bags as apart of assistive technology. Some of the devices listed above are provided by

employers to their disabled employees. Table 2.2 provides a break-down of the number of people

requiring a particular assistive device/employer accommodation and whether they have access to

that device at their workplace.e

able 2.2 Availability of As sistive Technolo syÆmplover Accommo dations lFl

Human Support

Technical Aids

Job Redesign

MALES

REQTIIRE

Yes

' The data on assistive technology is only available for individuals who were employed.

22

125

No

82

AVAILABLE

3196

516

Yes

3237

79

2796

No

38

FEMALES

24

336

REQTIIRE

17

Yes

ALS 1991

r27

90

No

88

AVAILABLE

2761

44s

Yes

2761

58

2396

No

50

t5

287

22

tt4



Communication
Services

Modified Hours-Days,
Reduced Hours

MALES

Accessible
Transportation

REQTIIRE

Yes

Handrails, Ramps

58

Appropriate Parking

No

Accessible Elevator

AVAILABLE

394

3255

I v.,

Accessible Workstation

lro

2919

1s5

Accessible 'Washrooms

No

FEMALES

3 160

IT2

Human Support, which consists of language interpreter, job coach or personal assistant, was

available to approximately 78 percent of individuals (both males and females) who required it. 69

percent had access to technical aids such as voice synthesizers and computers. Communication

services, (i.e. conversion to braille) was available to 67 .74 percent of the individuals who needed

it. Seventy two percent were assigned modified or different duties (ob redesign). Seventy five

percent of individuals who wanted to work reduced or modified hours were allowed to do so. Of

the individuals requiring a particular device or modification, accessible transportation was

available to 76 percent, handrails and ramps to 82.69 percent, appropriate parking to 80 percent,

accessible elevators to 82.63 percent, accessible workstations to 89.41, and accessible washrooms

to 89.32 percent. Thus, almost three-fourths of the disabled individuals who required some form

of assistive technology had access to it at the work-place.

z5

254

T4

REQUIRE

168

3205

Yes

94

r47

89

3 150

45

t33

77

No

3 168

26

tL7

AVAILABLE

530

tt4

2801

3 184

17

Yes

104

3201

23r0

r70

27

22

101

No

19

88

2673

111

360

6

15

170

2742

l0

102

163

t14

2682

t43

77

2687

36

131

t12

2706

13

110

2719

30

110

26

96

10

t2



Among both males and females, job redesign and reduced hours were the most frequently

required, followed by appropriate parking and accessible elevators. The assistive devices least

frequently required were human support, technical aids and communication services. The

explanation for these results is that accommodations such as job redesign or appropriate parking

are important for people with almost all types of disabilities, whereas devices such as voice

synthesizers, or communication services such as conversion to braille, are required only by the

subset of people with specific disability types.

Accessible transportation was required by a greater percentage of females as compared to males.

Females also had a higher need for reduced hours, technical aids, appropriate parking, accessible

elevators, accessible workstation and accessible washrooms.

From this section it is clear that a large number of disabled individuals require some form of

devices, modifications or accommodations to be able to work effectively. In this paper we look at

how these devices/accommodations affect the labour supply of disabled individuals.
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2.5 Theoretical Framework and Empirical Specifïcation

The labour supply models estimated in this

paper are based on the standard income-

leisure choice model. According to this

model, the decision-making problem of an

individual can be divided into two parts:

what he/she would like to do

(preferences); and the choices available to

him/her (constraints). Individual

preferences are assumed to be over two goods: consumption and leisure. Leisure includes all non-

labour market activities. These preferences can be represented with the help of indifference

curves. An indifference curve, in this context, is a locus of all combinations of consumption and

leisure that give an individual the same level of utility. An indifference curve is convex to the

origin, implying diminishing marginal rate of substitution (l\ßS) In other words, when an

individual has an abundance of one good he/she is willing to give up a lot of it to acquire a small

amount of the other good. Different preferences can be represented by indifference curves with

different MRS at various combinations of the two goods. In Figure 1, indifference curve Ul

represents a higher MRS as compared to indifference curve IJ2 at any given combination of

consumption and leisure. Thus, an individual whose preferences are represented by Ul, values

leisure more than an individual whose preferences are shown by IJ2.

[onsumption

Leisure
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Higher indifference curves, i.e. indifference

curves further away from the origin,
lncome

represent higher levels of utility. An

individual attempts to reach the highest

indifference curve given income constraints

imposed by the labour market. A typical

income constraint is depicted in Figure 2.

TA is the amount of income an individual would have if he/she did not work at all. This is known

as the endowment. As he/she increases hours of work, total income increases and the rate of

increase is determined by the wage rate. Assuming a constant wage rate we get the income

constraint AW. The slope of the income constraint is given by the wage rate.

An individual's optimum mix of leisure

(and hence labour) and income is given by

the point of tangency between his

indifference curve and the income

constraint. In Figure 3, the individual

supplies TTI amount of labour and enjoys

OT amount of leisure. As long as the

indifference curve is tangent to the income

constraint to the left of point d a positive amount of labour is supplied. If the equilibrium lies at

Ar it follows that the individual does not work at all. It is clear that if the wage rate and/or the

lncome

I

E2l
I

I

I

I

26



tastes of the individual change, labour supply would be affected. In this chapter we focus on the

impact of assistive technology available at the worþlace on the labour supply of disabled

individuals. Assistive technology reduces the impact of a physical impairment and hence leads to a

decrease in the disutility associated with work relative to leisure. In other words, the indifference

curves become flatter. This leads to a new point of equilibrium that is to the left of the original

equilibrium. In Figure 3, we see that the new optimum is E2. Thus, the provision of assistive

technology at the worþlace is predicted to increase hours worked.

At an aggregate level different individuals, faced with the same wage rate, may supply different

amounts of labour due to differences in their utility functions. These differences arise due to

differences in age, sex, education and a variety of other observable individual characteristics.

Thus, it is important to explicitly consider the effect of all such variables. Lastly, even individuals

with the same characteristics and facing the same wage rate may differ in the amount of labour

they supply. This is due to differences in tastes for work, most of which are unobserved in a data

set. The effect of these unobserved characteristics is represented by the error term.

The mathematical specification of the above model is as follows. Hours worked (Ð is a function

of the wage rate (W), severity of disability (D) and socioeconomic characteristics (X)

Fl: h(w, Di, Ð
where i stands for the i'h individual.
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The sign of the pafüal derivative ho is negative since an increase in the severity of a disability will

lead to a decline in the hours worked.

Severity of disability is, in turn, a function of assistive technology (AT)

D,: d(AT,, \, Ð
The severity of disability is reduced if the disabled individuals have access to assistive technology.

hD -ôH.o
AD

It follows that

Thus, assistive technology at the worþlace will lead to an increase in the hours worked

d.-= ôD .oA1 AAT

h "^=ôH . 
ðD ,oA1 AD AAT
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E conometric SpecifTcafion

The model to be estimated is as follows:10

Log (Annual Hours Worked),: a r- bolog(Wage), + brMildi + b4MilditATi + bsMild¡xNA! +

brModerater + beModerate,xAT, * bzModerate,xNA! * b¡severei r b¡severe,*AT, +

bnSevere,*NATi + c(X) + ei

where

Mild. Dummy for mildly disabled individuals who do not need assistive technology.

Mild*AT: Dummy for individuals with mild disabilities who need and have access to assistive

technology

Mild*NAT: Dummy for individuals with mild disabilities who need but do not have access to

assistive technology

Moderate; ModeratexAT; Moderate*NAT; Severe; Severe*AT; SeverexNAT are defined in a

similar way with respect to individuals with moderate and severe disabilities.

X: various other socioeconomic characteristics such as age, education; province of residence;

presence of children; number of individuals in the household; and ofücial language.rr

As is clear from above, among other variables, information on wages and hours worked is needed.

This information is available only for individuals who were employed. Estimating a model using a

sample consisting only of individuals who reported positive hours and earnings will produce

l0The model will be estimated using data on individuals with and without disabilities.

11 Data on disability benefits and income other than employment income was not available.
The former is more relevant for the participation decision rather than hours worked.
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estimates that will be inconsistent due to the existence of sample selection bias. Heckm an (1976,

1979) has suggested a two stage method to overcome this problem. Following Killingsworth

(1983) the rationale of the Heckman method can be explained with the help of Figure 4.

The relationship H:a + bV/ * e is being estimated, where W is the wage rate; H is actual hours

worked and e is a normally distributed error. Observations on wage (and hours worked) are not

available for individuals whose reservation wage exceeds the market wage. Suppose one were to

estimate a labour supply function limited to workers or in other words individuals who have data
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points that lie above the horizontal axis in figure 4. Datapoints on or below the axis are excluded.

Now, simple regression methods involve drawing a line through the middle of the scatter of data

points at each value of the independent variable(s). If non workers were included in the analysis,

regression analysis would yield the true labour supply function, def. Ignoring non workers would

result in the regression linexyz. Thus, limiting the sample to workers will provide statistically

biased and inconsistent measures of structural labour supply parameters.

This bias can be corrected by including the expected value of the error term, conditional on the

sample selection criteria, as an additional explanatory variable. In the first stage of the Heckman

procedure the expected values of the error term are estimated and are included as an additional

explanatory variable in the second stage.

In our case, we first estimate a probit where the dependent variable is labour market participation

(LF). It takes two outcomes: LF : 1 if the individual was working and LF:0 if the individual was

not working. The independent variables consist of disability and its severity as well as other

socioeconomic characteristics. The expected value of the error term, also known as the 'inverse

Mill's ratio' or 'lambda', is obtained from this stage. In the second stage we use a sample

consisting only of individuals who reported positive hours and earnings, to estimate an Ordinary

Least Squares regression where the dependent variable is the logarithm of hours worked. The

independent variables consist of 'lambda', the logarithm of wages, disability and its degree, access

to assistive technology and various socioeconomic characteristics.
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Davidson and MacKinnon (1993) have suggested that the Heckman procedure should only be

used for testing the null hypothesis that selectivity bias is not present. Using the t-test, if 'lambda'

is found to be statistically significant, it follows that selectivity bias is present and ML estimation

should be used. On the other hand, if 'lambda' is statistically insignificant, there is no indication of

selectivity bias and we can proceed with our original model.
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2.6.The Characteristics of the Data

The data used in this paper was derived from the 1991 Health and Activity Limitation Survey

(HALS). The target population of HALS consisted of all persons with a physical, sensory, or

psychological disability who were living in Canada at the time of the 1991 Census excluding

Indian reserves and settlements. Moreover, residents of penal institutions, correctional facilities,

military camps, campgrounds and parks, soup kitchens, merchant and coastguard ships, and

children's group homes were not included in the survey.

To study the labour market behaviour of the disabled, both disabled and non-disabled individuals

were included in the sample. The sample consisted of 30,803 males and 31, 446 femal,es. Table

2.3 reports socioeconomic characteristics of the individuals in the sample.

Table 2.3 Socioeconomic Characteristics of Disabled and Non Disabled Individual

Variable

Sample size

Number of Weeks Worked

t-13

14-26

27 -39

Non
Working
Females

Count

12,267

Working
Females

18,694

sln

Non
Working
Males

the Sam

7,775

'Working

Males

1211

2109

JJ

r466

22,276

1077

2186

1490



Variable

Number of Weeks Worked

40-48

49-52

Age Group

15 -24

25 -34

35-44

Non
Working
Females

4s-54

5s-64

Working
Females

Employment Income

t-999

1,000 - 2,ggg

Non
Working
Males

2275

3,000 - 4,ggg

11633

5,000 - 6,999

3,024

Working
Males

7,000 - g,ggg

2,712

10,000 - I4,ggg

1,677

4314

15,000 - lg,ggg

7,742

7126

20,000 - 24,ggg

2475

3,1 18

3805

25,000 - 29,999

1 5048

2,736

2348

30,000 - 34,ggg

1,346

1101

35,000 and more

830

4439

863

8400

2,000

618

4444

1426

3t49

1282

t844

I25t

1578

2548

462

2334

956

2556

902

1816

912

t172

1038

2l13

I 865

34

I 895

2102

2121

2296

7721



Variable

Disability Status

Non Disabled

Mitd

Moderate

Severe

Need for Assistive Technology

Mildly Disabled

Moderately Disabled

Non
Working
Females

Severely Disabled

Working
Females

Marital Status

7,017

Married

1,62I

Divorced

Non
Working
Males

2,09I

16057

Never Married

I,544

ts29

Working
Males

880

Education Level

3,735

228

Less than High School

1,135

Some High School

1,653

High School

19135

r,252

306

Trade Certificates or Diploma

1945

417

Bachelors Degree

951

152

Masters or Doctorate

239

6,034

2,r28

4,r05

9935

281

2064

396

6695

153

2,359

2,714

4,571

773

1,624

4,288

622

12822

3,204

3491

r493

433

3040

7961

76

T,785

8752

3,103

2389

762

350

t320

35

r,793

4728

247

307Q

85

9809

2672

677



Variable

Number of persons per household

1

2

aJ

4

5

6+

Province of Residence

Non
Working
Females

NFL/PEI

NS

Working
Females

NB

1,024

PQ

3,766

MB

Non
Working
Males

2,651

1479

SASK

2,884

5171

ALTA

1,555

Working
Males

4097

BC

987

786

4842

ONT

1,883

2077

1,708

Presence of Children

1022

1602

1,609

1,752

No never married children present

5207

1,170

937

At least one child (2, none )5

5t2t

781

709

2031

None 12, at least one 2-5, none)5

6168

1,416

1539

At least one child (6, some)5

2807

903

795

1371

963

r,123

1601

r,533

745

r643

987

538

2038

2429

2.906

886

2737

1851

s44

t7t3

920

608

4597

2077

70r9

924

I 858

668

566

2321

509

1,841

10194

3357

968

960

1918

898

554s

36

1220



Variable

Children

None 16, at least one 6-14

None (15, at least one >14

Official Language

English only

French only

Both English and French

Neither English nor French

Non
\ilorking
Females

Single Mother

Working
Females

1337

From Table 2.3 we see that the majority of the individuals (approximately 74 percent males and

62 percent females) were working. Among working individuals, T4.4O percent of females and

78.66 percent of males worked more than 40 weeks in the year under consideration. More than

one third of the males earned 35,000 dollars or more during the year whereas only about one

tenth of the females earned that amount. Forty three percent of the non working females and fifty

two percent of the non working males were disabled, whereas only 14.I I percent of working

females and 14.10 percent of working males reported some sort of disability. This would imply

that disability has a negative impact on labour force participation. Among disabled females, 48.54

percent of those with mild disabilities, 29.62 percent of those with moderate disabilities and lZ.Bl

1766

Non
Working
Males

3096

2326

9,473

lVorking
Males

995

1,574

t4874

225

789

2948

1221

6,020

83

593

1,059

I 165

181

103

t7

929

3 153

77

3t



percent of the severely disabled were working.12 Among males with disabilities, 63.15 percent of

the mildly disabled, 36.67 percent of the moderately disabled and 16 percent of those with severe

disabilities participated in the labour market. Thus, it seems that the severity of the disability

decreases labour supply

Fifty two percent of the males and 51.58 percent of females were married. About 62 percent of

married women and 82.53 percent of married males worked. Among single males and females, 62

percent women and 65 percent men were working. The percentage of male divorcees who did

some work was higher as compared to females who were divorced (49 percent females versus 66

percent males).

A majority of the non working males and females did not complete high school (56.5 percent

females and 63 percent males). Among those who were working,22 percent females andZT

percent males did not complete high school.

Approximately 7L 5 percent of the working males and females were in the age group 25-54,

whereas only 50 percent of the non working females and 39 percent of the non working males

12 Degree of severity is a derived variable created by Statistics Canada based on the
individual's responses to questions related to activities of daily living. This variable represents a
score of the respondent's degree of severity of disability over all natures of disability, i.e. degree is
independent of the variables of nature of disability. For example, if an individual's response
indicates that he or she is not able to hear what is being said over a telephone a score of I is
assigned. Similarly scores are assigned for other disabilities. The final score is obtained by adding
the score for each question. The levels of severity are categorized as mild, moderate and severe if
the final score is 7-4,5-I0 and lT-43, respectively. For details see The 1991 Health and Activity
Limitation survey: Microdata File - Adults in Households - Ijser's Guide.
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were in that age group.

Among various provinces, New Brunswick had the highest percentage of non working males and

females, followed by Quebec for females and Newfoundland and Prince Edward Island for males.

Lastly, 49 percent of single mothers worked in the year under consideration.
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2.7 Construction of Variables

The primary variable of interest in this chapter was availability of assistive technology at the work

place. As mentioned in section2.4, data was available on eleven forms of assistive

technologies/employer accommodations. These eleven forms cannot be separately introduced into

the model presented in this chapter due to the problem of perfect multicollinearity. This problem

arises because more than one form of technology was available to almost all the individuals,

leading to a perfect linear relationship between certain variables. To avoid this problem, a dummy

variable was created. It took the value of one if an individual had access to at least one of the

assistive technologies appropriate to their disability states, and zero otherwise.

Data on employment income, weeks worked and age were available in grouped form. The mid-

points were taken for estimation purposes. The use of mid-points leads to biased estimators.

Haitovsky (1973) suggests a procedure to co¡rect for this bias. According to Haitovsky, all the

variables for which data is in grouped form, should be grouped in an equal number of categories.

Moreover, the mid-points should be weighted by the square root of group frequencies. Data on

age and weeks worked was available in fïve categories whereas data on employment income

consisted of 11 categories. Following Haitovsþ, the 11 categories for employment income were

collapsed into the following 5 categories: 1 - 6,999 7,000 - 14,999; 15,000 - 24,999;25,000 -

34,999 and 35,000+. The data on hours worked per week was multiplied by the number of weeks

worked (i.e. the mid-point of the relevant 'weeks category') to obtain the number of hours

worked per year. The wage rate was calculated as the ratio of employment income (i.e. the mid-
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point of the relevant 'income category') to the number of hours worked per year. Given 5

categories each for income and weeks worked, this led to 25 categories, the frequencies of which

were used to weight the wage rate. The following hypothetical example, based on data in Table

2.4, will help clarify the procedure.

There are five observations for which v/e are given data on income, weeks worked and hours

worked per week. Total number of hours worked in a year are calculated by multiplying the

number of weeks (mid-pt.) with hours worked per week. The wage rate is calculated by dividing

the income (mid-pt ) by the number of hours worked per year. From the table we see that there

are two observations, the first and the fifth, that correspond to an income calegory of 1 - 6999

and weeks worked category of 1 - 13. Thus the wage rate of both of these will be weighted by

square root 2. Similarly, the wage rates for the remaining three observations will be weighted by

square root 1.

Table 2.4H

Obs.

I

Income

hetical Da

1-
6999

2

CAI DATA

Mid-pt.

J

7000 -
14999

to .bxplam the Wershtrns F

3500

Ex

Weeks

lai

4

2s000 -
34999

10999.5

the

l-13

1-
6999

5

Mid-
pt.

29999.5

14-26

1-
6999

Hrs/
wk

7

3500

ocedure

27 -39

20

Hrs/yr

20

3500

t4-26

J.J

15

140

'Wage

1- 13

20

40

300

25.00

wr.
Wage

7

10

1320

36.67

25.00,/2

wt.
F{rsiyr

40

200

22 73

36.67,/1

t40/2

280

17 50

22.7311

41

30012

12.50

17.50'/1

r320J1

12.50'/2

200,/2

290,/2



2.8. Empirical Results

Separate regressions were run for both males and females as the labour market behaviour for both

groups have been found to be significantly different. (Hum and Simpson (1996)). Table2.5

contains the results from estimating a probit with the dependent variable equal to 1 if the

individual was employed and equal to 0 otherwise.13

Table 2.5 Results from

Variable

Intercept

Age

Probit Model;

Age'

Disability (Base Category: Non Disabled)

Mitd

Moderate

MALES

Severe

Estimated
Coeff.

V

Education @ase Category: HÌgh School)

niable: Labour

Less Than High School

0.2831

Some High School

0.00077

T - Ratio

Trades/Diploma

-0 000012

Force Participation

Bachelors

349

FEMALES

Masters/Ph.D

-0.6576

21.11

Estimated
Coeff

-1.2931

-29.52

-1.9874

0.0738

-23 62

0.00085

T - Ratio

13 All the results are for the sample.

-0.6333

-42 91

-0.000013

-0 4810

-44 94

100

0.0979

-0.5481

22.98

0.2728

-29.61

-t6.61

-0.9815

0.0819

- 15.83

-1.5519

3.T9

-20.78

5.96

-34 03

-0 7090

-3 5.86

1. 15

-0.4732

0.2212

-19.85

0.4787

42

-i 8.69

0.5018

9.14

12.90

6.36



Variable

Official Language (Base Caîegory: English)

Only French

English & French

Neither

Province (Base Category: Ontario)

NFL/PEI

MALES

Nova Scotia

Estimated
Coeff.

New Brunswick

Quebec

Manitoba

-0.0979

T - Ratio

Saskatchewan

-0.0084

Alberta

-0.7326

FEMALES

British Columbia

-r.76

Estimated
Coeff.

Marital Status

-0.3487

-0 26

Married

-0.1417

-6.68

Divorced

-0 2688

-0.1797

T - Ratio

Children

-0 2073

-10.93

0.0413

Presence of child

0.0702

-3.89

-0.4198

Number of Children

0.0668

-5.91

-3 59

At least one child (2, none )5

0.0299

-4.46

153

-0.2743

None 12, at least one 2-5, none)S

-0.0716

-4.91

1.84

-0.1982

At least one child (6, some)5

1.84

-0.2566

None 16, at least one 6-14

0.93

0.5935

-9.s2

-0 2766

None <15, at least one >i4

-1.90

-6.16

0.2430

0 0745

-6.33

0 1758

-0.4937

-6.53

0 0351

18.61

2.26

-0,5578

s.90

5.54

-15.37

0 2080

t.27

-1.15

0.2218

7.17

6.26

-0.0679

-0.5517

-0.3707

43

-8. 15

-0.3853

-13.19

0.2088

-8.37

0.5378

-8.96

6.09

16.47



Variable

Single Mother

Number of members in household

Number of Observations

Maddala R - Squared

Cragg-Uhler R- Squared

Log Likelihood

MALES

Estimated
Coeff.

From the table we see that disabled individuals (both males and females) are less likely to be

employed and the probability of them being employed decreases with an increase in the degree of

disability. Education has a positive effect on the probability of being employed. The probability of

being employed increases (at a decreasing rate) with age. For both males and females, the greater

the number of members in the household the lower the probability of being employed, though the

result for males is insignificant. Single mothers are less likely to be employed. The presence of a

child affected the male labour market participation negatively. Individuals whose ofücial language

is French or neither English nor French are less likely to be employed as compared to individuals

with English as their ofücial language. The results for individuals who are bilingual are statistically

insignificant.

-0 0034

T - Ratio

FEMALES

-0.43

Estimated
Coeff.

30,051

0 2959

-0 3536

0.4343

-0.1T92

T - Ratio

-17181

30,967

-8.60

0.2756

-14.99

0.3730

-20789

Additional variables reflecting the fertility and presence of children were included in the model for

females.ra The probability of being employed decreases as the number of children increases.

raComparable data on males was not available.
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Females with children below the age of 6 are less likely to be employed as compared to females

without children. The opposite is true for females with children greater than the age of 6.

The inverse Mills ratio (Lambda) derived from the above models was included in the ordinary

least squares regressions with the logarithm of annual hours worked as the dependent variable.15

The sample was restricted to those who were employed. Table 2.6 contuns the results.

Table 2.6 Ordinary Least Squares Regression to Check for Sample Selection Bias; Dependent
Variable: Los ofe: Los of Annual

Variable

Constant

Lambda

ours Worked

Log Wage

MALES

Age

Estimated
Coeff

Ag.'

Disability (Base Category: Non Disabled)

10.78

Mildly disabled who do
not need AT

-0.0725

T - Ratio

0.0264

Mildly disabled who
need and have access
to AT

0.000448

122.8

0.00000075

-0.73

p
value

Mildly disabled who
need but do not have
access to AT

2.51

FEMALES

000

-0.1103

Estimated
Coeff

14.99

0.46

1.80

-0.2877

ttwhite's Heteroskedasticity-Consistent Covariance Matrix estimation was used to correct
the estimates for heteroskedasticity.

45

001

11.61

0.00

0.1481

-3.25

T - Ratio

-0.t756

0.07

0 0151

98.4

-3.88

0.000545

1.11

000

0.0000023

p

value

-r3.14

0.t4

000

000

934

-0.2013

0.27

2.28

-0.1869

0.00

0.89

0.00

-4.19

0.02

-0 2293

-2.39

000

-1.61

002

0.1 1



Variable

Moderately disabled
who do not need AT

Moderately disabled
who need and have
access to AT

MALES

Moderately disabled
who need but do not
have access to AT

Estimated
Coeff.

-0. I 184

Severely disabled who
do not need AT

T - Ratio

-0.1784

Severely disabled who
need and have access
to AT

1.68

-0 3261

p
value

Severely disabled who
need but do not have
access to AT

-228

FEMALES

0.09

-0 34t4

Estimated
Coeff.

Education (Base Category: High School)

-2.32

0.02

Less Than High School

-0.3762

-0 2002

Some High School

T - Ratio

-1.88

-0 3661

002

Trades/Diploma

-0 8217

Bachelors

-2.24

-2.42

-0.6674

Masters/Ph.D

0.06

p
value

-4.00

Marital Status (Base Category: Single)

-3 09

-0.3086

0.03

0.02

Married

-0.0936

-0 2381

-3 97

Divorced

0.00

-0 0969

-0.6483

Official Lønguage (Base Category: English)

0.00

-0.0416

-7.05

Only French

-0.57

-0.00s6

-8.32

0.00

English & French

-0.9969

-4.76

-4.02

000

0.1784

- 1.68

0.57

0.00

-0.0335

-0.16

-2.91

-0.2661

0.00

0.00

-0.3060

009

-0.2t24

6.97

0.0249

087

-0.1442

-1.06

0.00

-3.34

0.0472

-6.93

0.1296

0.00

-4 49

0.95

029

-5 94

000

0.1701

1.25

0.00

2.17

0. 1 875

0.00

034

000

46

0.21

6.49

-0.2422

0.03

5.23

-0.1014

0.00

-4.36

000

-3.81

0.00

0.00



Variable

Neither

Province (Base Category: Ontario)

NFL/PEI

MALES

Nova Scotia

Estimated
Coeff

New Brunswick

Quebec

-0 3218

Manitoba

T - Ratio

Saskatchewan

-0 2837

Alberta

-0.0496

aaa

British Columbia

-0.1265

p

value

Children

0.t464

-10.29

FEMALES

Presence of child

003

0.0253

-1.86

Estimated
Coeff.

Number of Children

-0.1939

-3.35

At least one child <2,

none )5

0.00

0.0113

-0 5956

4.16

0.06

-0.0614

T - Ratio

098

None 12, at least one
2-5, none>5

0.00

-0.2283

-0.81

0.08

At least one child <6,

some>5

-0.7629

0.00

-0.4764

-2.84

-0.2s66

0.33

p

value

-2.41

None 16, at least one
6-r4

-6.76

0.0119

0.42

0.94

-2 21

-0.0013

001

None (15, at least one
>74

-13.12

-5 38

0.02

-0 0249

0.00

1.63

-0.0624

0.03

Single Mother

-0.04

-0.0837

0.00

0.00

Number of members in
household

-0 81

0.10

-2.36

0.97

-2.65

-0.0634

0.42

-0.5231

0.02

-0.0446

0.01

-s.86

-0.0206

-9.88

-0.1074

-0 98

0.00

0.0463

-3.56

0.00

-219

0 1849

0.33

t27

000

47

0.03

-0.0863

3.77

-0. 13 81

0.20

-1.77

0.00

-12.92

0.08

000



Number of Observations

R - Squared

Adjusted R- Squared

It can be seen from the table that 'Lambda' is statistically insignificant for both the regressions.

This indicates the absence of selectivity bias. As was pointed out in an earlier section, the two

stage estimation performed above should only be used to check fo¡ selectivity bias. If there is no

selection bias Davidson and MacKinnon (1993) recommend estimating the 'original' model (i.e.

the ordinary least squares model restricted to the sample of employed and without 'Lambda' as

one of the explanatory variables). The estimation results from this model are presented in table

2.7.

Table 2.7 Ordinary Least Squares Regression; Dependent Variable: Log of Annual Hours
Worked

22,276

0.2244

0.2233

18,694

0.1497

0.1479

Variable

Constant

Log Wage

Age

MALES

Ag.'

Estimated
Coeff.

Disability (Base Category: Non Disabled)

Mildly disabled who do
not need AT

r0.76

0.0263

Mildly disabled who
need and have access

to AT

T - Ratio

0.000464

0.00000049

146 4

2.50

p

value

-0.1286

21.26

FEMALES

0.00

187

Estimated
Coeff.

-0.3053

0.01

0.00

tt.70

-4.99

0.06

-0.t756

T - Ratio

-4.29

0 000487

131.3

0.0000032

0.00

-13.t4

p
value

0.00

-0 1616

t6.46

0.00

s.87

48

-0.1487

0.00

0.00

-4.85

0.00

-2.12

0.00

0.03



Variable

Mildly disabled who
need but do not have
access to AT

Moderately disabled
who do not need AT

MALES

Estimated
Coeff.

Moderately disabled
who need and have
access to AT

-0.00070

Moderately disabled
who need but do not
have access to AT

T - Ratio

-0.1632

Severely disabled who
do not need AT

-0.007

-0.2227

p
value

Severely disabled who
need and have access

to AT

FEMALES

-4 33

0.99

-0.3714

Estimated
Coeff.

Severely disabled who
need but do not have
access to AT

-4.04

-0. 1 899

0.00

-0.4223

Education (Base Category: High School)

T - Ratio

-2.92

0.00

Less Than High School

-0.4558

-0 1 198

-1.37

Some High School

-2.90

-0.2893

000

Trades/Diploma

p

value

-0.8953

Bachelors

-2.25

-4.05

0.17

-0.5873

Masters/Ph.D

000

-4.14

Marital Status (Base Category: Single)

-3.65

-0.3304

003

0.00

Married

0.0503

-0.25t9

-3 74

Divorced

000

-0 0950

-0.5081

000

-0.0374

-9.59

0.49

-0.0044

-10.31

0.00

-0.8571

-4.10

-4.91

0.00

0. I 893

-1.s4

0.63

0.00

-0.0298

-0.13

-2.69

0.00

-0.1978

000

-0 2672

012

8.75

I o oro+

0.90

-0 95

0.01

I o.ozoo

-3.99

-9.49

0.00

0.1005

0.45

0.34

0.00

0.69

0. I 584

49

0.00

1.87

0.1736

065

049

6.63

006

510

0.00

0.00



Variable

Official Language (Base Category: English)

Only French

English & French

MALES

Neither

Estimated
Coeff.

Province (Base Category: Ontario)

NFL/PEI

Nova Scotia

-0.2157

New Brunswick

T - Ratio

-0.1445

Quebec

-0.3453

Manitoba

-4.59

p
value

Saskatchewan

-0.2923

-5.95

FEMALES

Alberta

-0.0529

Estimated
Coeff.

-2.46

British Columbia

0.00

-0.1331

Children

0.00

0.14t9

-11.26

Presence of child

-0.2280

001

0.0267

T - Ratio

-2.00

Number of Children

-0.1046

-0.0180

-3.59

At least one child <2,

none )5

0.0494

000

-0.0589

4.06

-4.2r

005

-0.0632

p

value

None 12, at least one
2-5, none)5

1.03

-3.95

-0.2096

0.00

-0 75

0.31

At least one child <6,

some)5

000

-0.0627

-0.4924

-2 81

000

-0.2387

030

-2 48

None 16, at least one
6-r4

0.00

-7 02

0.0906

0.45

0.71

-194

-0.0062

0.01

None <15, at least one
>14

-16.45

-5.33

-0.0359

0.01

0.00

2.19

-0.0647

0.05

-0.20

-0.0802

0.00

0.00

-122

0.03

-2.45

0.84

-2.54

-0.0577

0.22

-0 4899

0.0i

-0.0257

0.01

-6.04

-1 1.00

-0.0861

-0.606

0.00

0.0261

50

0.00

1.92

0.t421

0.55

0.83

006

4.43

0.41

000



Variable

Single Mother

Number of members rn
household

Number of Observations

MALES

R - Squared

Estimated
Coeff.

Adjusted R- Squared

Mildly, moderately and severely disabled males who did not need assistive technology/employer

accommodations worked 12.07 percent, 15.06 percent, and34.45 percent less hours than the able

bodied workers.16 Among the severely disabled males, those who had access to assistive

technology at their workplace or those whose employers accommodated them worked 36.6I

percent less as compared to the able bodied males. Severely disabled males who were not

provided with assistive technology/employer accommodations worked 59. 15 percent less hours as

compared to males without disabilities. Thus, among this category of the disabled, if the employer

provides them with the devices they need or accoÍìmodates them in the desired way, labour

supply would increase. The same is true for moderately disabled males. Those who were

accommodated worked 19.96 percent less hours whereas those who were not, worked 31.02

percent less as compared to males without disabilities. In the case of females, those with moderate

disabilities who had access to assistive technology/employer accommodations worked 25.12

-0.0204

T - Ratio

-3.53

p

value

FEMALES

22,276

Estimated
Coeff.

0.2244

0.00

0.2233

-0.0589

-0 1303

T - Ratio

18,694

-1.35

0.t497

- 15.81

p

value

0 1479

0. 18

0.00

tu If the independent variable is a dummy variable, to obtain the relative change in the
mean of the dependent variable, we have to take the antilog (to base e) of the estimated dummy
coefficient and subtract 1 from it. See Halvorsen and Palmquist (1980).
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percent less than the able bodied females. The comparable figure for moderately disabled females

who were not provided with assistive technology/employer accommodations was 44.42 percent.lT

The results for mildly disabled males and females and severely disabled females were hard to

interpret given that some of the coefficients were statistically insignificant.

Female labour supply was more responsive to the wage rate and opposite in direction as

compared to the male labour supply. The elasticity of labour supply was -0.ll56 for females and

0.0263 for males.rs The negative elasticity can be the result of division bias as explained by Borjas

(1980). Due to the definition of the wage rate (earnings divided by hours of work), a spurious

negative correlation between hours of work and the wage rate is created if hours of work are

measured with error. Borjas (1980) has shown that this spurious correlation arising from division

bias is partly responsible for negative wage elasticities.

Single mothers worked less, but the results were statistically insignificant. Family size had a

negative effect on labour supply and the effect was stronger for females. Married males and

females and divorced females, worked more as compared to bachelors. Married males worked

20.84 percent more hours as compared to bachelors. Married and divorced females worked

17 A t-test was performed to check for significant differences among the coefficients. The
differences were significant, at the 10 percent level, for severely disabled males and moderately
disabled females. This implies that the labour supply of severely disabled males who had access to
assistive technology was significantly more than severely disabled males without access to
assistive technology. The same is true for moderately disabled females.

18 Nakamura, Nakamura & Cullen (1979) and Nakamura & Nakamura (1981) studied the
labour supply of married women in Canada. Both studies arived at negative elasticities in the
range of -0.05 to -0.32 depending on the age group.
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approximately 17 and 19 percent more, respectively, than single females.

Education has a positive effect on hours worked. Males who never attended high school and those

who attended but did not complete high school worked 28.14 percent and,22 27 percent less

hours, respectively, as compared to males whose highest level of education was high school. The

comparable figures for females were 17.95 percent and 23.45 percent. Males with some trade or

diploma worked 9 percent less than those with a high school education. Females who had a

graduate degree worked 10.57 percent more hours as compared to the base category.

The presence of children was found to affect male and female labour supply. Males with a child in

the household worked 38.88 percent less. Females with at least one child less than two years of

age and none greater than 5 years of age, worked 38.73 percent less hours as compared to

females with no children. Those with at least one child less than six years and some greater than 5

years of age, worked 8.25 percent less than females without a child. Lastly, females with a child

greater bhan 14 years of age worked L5.27 percent more hours as compared to those with no

children. The number as well as the age of children matters. An increase in the number of children

also had a significant negative effect on labour supply of females.

Males whose ofücial language was French worked 19.40 percent less hours than those whose

ofücial language was English. In the case of females, the comparable figure was 20.39 percent.

Moreover, bilingual males and females worked 13.45 percent and 9.93 percent less hours,

respectively, as compared to English speaking males and females. Males whose ofücial language
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was neither English nor French put in 29.20 percent less hours in work as compared to males

whose official language was English. The results were statistically insignificant for this category of

females.

One of the shortcomings of the above analysis was that some of the data were available in

grouped form, so mid-points were used for the analysis. Though every effort was made to correct

for the bias arising from this technique, it would be interesting to see how the results change when

continuous data are used. Another shortcoming due to the data set was that the income variable

was truncated at $35,000 per annum. As a large number of individuals (especially males) had

employment incomes above $35,000 per annum, this is likely to introduce some bias.

Nevertheless, this chapter provides some important insights into the role of assistive

technology/employer accommodations in labour force work decisions.
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2.9. Conclusion

The labour market participation of disabled individuals has become an important policy issue. In

this paper a traditional labour supply model was used to study the labour market behaviour of

Canadians with particular reference to the disabled. First, the two-stage Heckman procedure was

used to check for selectivity bias that may arise by excluding individuals who were not employed.

The model was found to be free of any such bias. Second, an Ordinary Least Squares model was

estimated to study the effect of various attributes on hours worked. Of particular interest was the

effect of availability of assistive technol ogy at the work place. It was found that the provision of

assistive technology/employer accommodations had a positive effect on labour supply of some of

the groups of disabled. Moderately and severely disabled males who had access to assistive

technology or who were accofitmodated at their work place were found to work more than

moderately and severely disabled males who did not have such technology/accommodations

available. Similar results were also obtained for females with moderate disabilities.

Some of the other results were as follows: (i) Education has a positive effect on hours worked;

(ii) Labour supply decreases with family size and in the case of females also with the number of

children; (iii) Females with children less than six years of age supplied less labour while those with

children greater than 14 years of age supplied more labour as compared to females with no

children; (iv) Manied males and females and divorced females work more than their single

counterparts. These results are generally consistent with the literature on labour supply estimates.

Disabled individuals incur greater variable costs of work because they bear extra energy and
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exertion costs for each hour of work. Moreover, disabilities increase fixed costs of particþation,

including such aspects as the effort to prepare for work and the setup time at the work place.

Given these large fixed costs, spending only a little time at work is not attractive and thus might

lead to non participation in the labour market. The provision of assistive technology/employer

accommodations increases the number of hours worked by the disabled by reducing their personal

costs of effort at the work place. This makes working more attractive and would therefore lead to

an increase in participation. Hence, every effort should be made to provide assistive technology to

the disabled.

From the employer's perspective, the costs of providing assistive technology will be a barrier to

increasing employment opportunities. Only one study (Berkeley Planning Associates (1982)

provides an estimate of such costs in U.S., and it indicates relatively small costs of

accommodation. But the results from this study have to be interpreted cautiously because the

sampling basis is insecure. Many fìrms did not respond to the survey, and many did not keep

accurate accounting records. Moreover, the study restricted its inquiry only to direct capital

expenses and ignored such indirect expenses as extra supervisory time and extra training expense,

which would be important for many jobs. A comprehensive study is needed in this area. Another

area of further research would be to use disaggregated data at the firm level to estimate the

increase in productivity of disabled workers due to the provision of assistive technology.

Assistive technology is not only limited to the workplace. It is also present in the homes of the

disabled. The provision of such technology, whether at the workplace or in the homes, reduces
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the severity of disability and makes it easier for individuals with disabilities to perform day to day

tasks. The present chapter focused on the provision of assistive technology/employer

accommodations at the worþlace. The next chapter deals with assistive technology/modifications

in the homes of the disabled.

Chapter 3
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Factors Affecting the Presence of Modifïcations/Specialized

Features in the Homes of the Disabled

3.1. Introduction

In Chapter 2 we talked about the importance of assistive technology/employer accommodations.

In this chapter we look at assistive technology/modifications in the homes of the disabled. Both

are designed to raise the independence and quality of life of individuals with disabilities.

During the last few decades, the public and private sectors in Canada have implemented various

policies designed to address the needs of disabled individuals. As a result, more and more

Canadians with disabilities are now enjoying a wider range of accommodation, support service

and transportation options. A lot has also been achieved in making the environment more

barrier-free and usable by disabled individuals. However, many barriers still exist, which hamper

the ability of Canadians with disabilities to live independently.

In 1991, 8.14 percent of individuals with disabilities, aged 15 and over, in Canada said they

needed specialized features, such as ramps and lift devices, to enter/leave their residence.ln Ooly

61 .94 percent of the individuals who needed these features had access to them. Another 8.51

reAll calculations are unweighted and based on data from The Health and Activity
Limitation Survey (HALS) conducted by Statistics Canada in l99l .
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percent said they needed specialized features, such as grab bars and lowered sinks, inside their

residence. Fifty six percent of those who needed specialized features inside their residence did not

have them

More than sixteen percent of the adult population in Canada reported some disability in 1991 .

This percentage will increase in the future because many disabilities are associated with aging, and

the elderly represent an increasing proportion of the Canadian population.20 Disabilities can affect

the ability to function in dwellings on a daily basis. Providing disabled individuals with specialized

features can increase safety and contribute to greater independence.

There is very little research on the prevalence of home modifications and the determinants that

predict their presence in the homes of disabled individuals. In this paper \¡/e use binary logistic

regressions to study the demand for home modifications. In particular we look at three sets of

modifications/specialized features inside the residence and those used to enter/leave the residence.

The data used in this paper are derived from the 1991 Health and Activity Limitation Survey

conducted by Statistics Canada. To anticipate some of the conclusions of this paper, it was found

that the likelihood of modifications increases with age, income and severity of disability.

The rest of the paper is organized as follows. Section 3.2briefly reviews the existing literature. A

profile of the home modifications is contained in section 3.3. The empirical model is specified in

'042.52 percent of Canadians aged 65

orúy 12.76 percent of those in the age group
and over reported disability
t5-64.
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section 3.4. The data and its characteristics are highlighted in section 3.5. Section 3.6 contains the

empirical results and section 3.7 concludes the paper.
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3.2. A Brief Review of The Literature

Research on the demand for home modifications is scarce. This section summarizes three studies

done in this area. Two of the studies were done for U.S. and focus on all individuals aged 70 and

over. one study looks at Canadians with disabilities aged 55 years and older.

Kutty (1999) used data from the 1994 Survey of Asset and Health Dynamics Among the oldest

Old (AHEAD) to study the demand for home modifications. AHEAD contains data on individuals

aged 70 or over. He estimated a binomial logit model in which the dependent variable was the

probability of having any home modification. The home modifications considered in his study

were bathroom modifications, railings, ramps, modifications to facilitate wheel-chair access, and

call devices. To study the impact of health on the demand for home modifÌcations he considered

three levels of heart condition and three levels of stroke incidence. His results show that severe

heart problems increases the likelihood of home modifications compared to no heart problems. He

also found that both moderate and severe stroke conditions result in increasing the probability of

home modifications. Some of his other findings are: (i) demand for home modifications is income-

inelastic; (ii) the probability of having home modifications increases with age and years of

schooling. However, he did not find any significant relationship between'milestone years of

schooling' such as finishing high school or college and presence of home modifications ; (iii)

individuals who live alone are more likely to have home modifications; (iv) employed individuals

are less likely to have modifications; (v) apartments are more likely to have modi{ications than

single family detached units; (vi) rental units are more likely to have modifications than owner
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occupied units.

Tabbarah, Silverstein and Seeman (2000) used the same sample as Kutty (1999) to estimate

demand functions for various home modifications. The modifications they considered were (a)

Grab Bars and Shower Seats in the bathroom; (b) Special Railings; (c) Ramps at Street Level; (d)

Presence of Wheelchair Access. Their results from the estimation of binomial logistic regressions

show that higher household income increased the likelihood of grab bars and shower seats being

present. Living alone also increased the likelihood of having grab bars and shower seats along

with special railings. Elderly respondents with diabetes and strokes were more likely to have grab

bars and shower seats and those with strokes were also more likely to have wheelchair access.

füeater levels of disability - measured as the number of limitations with Activities of Daily Living

- increased the likelihood of having each of the home modifications. The level of education had

no effect on the probability of having home modifrcations. Females were more likely than males to

have modifications. Those living in apartments were more likely to have the modifications, though

the results were only significant for ramps and wheelchair access.

There is one study done in this area for Canada. Fox (1995) used data on individuals with

disabilities aged 55 and more from the Canadian Health and Disability Survey (1983-84) to (a)

determine the predictors of the use of modifications in homes; and (b) estimate the degree of

need for modifications. Only individuals who expressed a need for some modifications were

included in his 'sub sample'. Four types of modifications were considered: mobility aids, kitchen

and bathroom fixtures, architectural modifications within the home and architectural modifîcations
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to access the home. He considered three predictors of the use of modifications: severity of

disability, income and education. Using multiple linear regression analysis, he found that the

severity of disability had a negative effect on the use of home modifications. Mildly disabled

individuals were more likely to have home modifications as compared to severely disabled. One of

the reasons that he cites for this unexpected result is that severely disabled individuals might not

be aware of the modifications that were available or they might not have known how to benefit

from them. His other results showed that individuals with higher incomes are more likely to have

modifìcations and that education had no effect on the use of modifications.

The differences in some of the results from Tabbarah, Silverstein and Seeman (2000) and Kutty

(1999), such as the effect of income, can be attributed to the fact that whereas the latter lumps

together all modifications, the former consider various modifications separately. Kutty (lggg)

finds income to have no effect. Tabbarah, et. al (2000) report income as having a significant

positive effect only in the case of shower seats and grab bars. Fox (1995) also finds income to

have a positive significant effect. His result regarding disability and the explanation he puts

forward is a bit surprising. It is expected that severely disabled individuals are more likely to be

connected to service providers who would make them aware of accommodations.

His analysis was restricted to those who needed modifications rather than the disabled population

as a whole. This could have led to a sample selection bias. He used multiple linear regression

analysis with the dependent variable being the use of modifications. It is somewhat confusing how

he defined this dependent variable. In his study it is defined as: no:l, botlrZ, yes:3. Moreover,
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he just considers three independent variables: severity of disability, income, and education. Any of

these reasons might be the cause of his results.

The discussion in this section indicates that there is a need for additional research in this area. The

results from the three studies are somewhat inconsistent and counter - intuitive. This chapter will

attempt to address the specification problems to gain better insight into these important issues.
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3.3. A Profile of Home Modifications

The modifications considered in this paper have been classified into three categories: (i)

Specialized features inside residence; (ii) Fixtures inside residence; (iii) Specialized features to

enter/leave residence. Tables 3.1 to 3.3 include a detailed breakdown of the modifications.

able 3.1 Specialized Features Inside Residence

Specialized Features Inside Residence

Grab Bars

Elevator or Lift Device

Widened Doorways or Hallways

Visual or Flashing Alarms

Audio Warning Devices

Automatic or Easy to Open Doors

Lowered Counters, Sinks, Switches, etc

MALES

Bed or Bath Lifts

Have

Lever Door Handles

1991

n:12,060)

Emergency Call System/other

209

Need but Do
Not Have2r

53

101

210

3t

FEMALES (n:12,740)

59

38

Have

39

2r Need is based on an individual's response to questions asking him or her whether he or
she needed a particular device/modification because of his or her disability (the same is true in the
case of need for assistive technology discussed in Chapt er 2). It might be argued that instead of a
subjective evaluation of need by the individual himself or herself it might be more appropriate to
have an authority, a medical professional for example, to access need. Given the magnitude of a
sample such as HALS, this would be financially prohibitive.

65

102

40

367

68

29

Need but Do
Not Have

100

36

50

148

83

385

JJ

46

94

97

78

49

62

35

ts4

78

185

t04

58

71

96

122

81

t64

111

68

276



Table 3.2 Fi

Fixtures Inside Residence

xtures Inside Residence

Kitchen Stove

Kitchen Sink and Counters

Kitchen Cabinets

Refrigerator

Bathroom Tub or Shower

Bathroom Toilet

MALES (n:12,060)

s 1991

Bathroom Sink

Difüculty in
using

'Washer 
and Dryer

687

Electronic Equipment

426

Other

Modified

575

294

99

able 3.3 Specialized Features to Enter/Lr

FEMALES

7,327

tt4

Difficulty in
using

45t

Specialized Features to Enter/Leave
Residence

1i1

352

55

727

Accessible Parking

n:12,740)

569

61s

524

Ramps or Street Level Entrances

Modified

338

246

1,042

TVidened Doorways or Hallways

t77

160

341

Lever Door Handles

158

60

1,9T5

209

Accessible passenger drop-oflpick-up
zones

116

527

199

:ave Residence

t25

Automatic or Easy to Open Doors

387

84

MALES (n:12,060)

Braille/raised characters/voice message

806

945

Have

Elevator or Lift Device / Other

331

427

393

206

238

Need but do
not Have

476

118

107

198

28

188

138

FEMALES (n:12,740)

158

186

Have

39

31

ts4

296

27

Need but do
not Have

15

640

2t4

247

64

2l

176

9

245

276

90

60

66

53

t95

25

25

287

98

9
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Females expressed a greater need for all three categories of modifications. A little more than l0

percent of females, as compared to 0.69 percent of males, stated that they needed specialized

features inside their residence. Among the various features, grab bars were the most needed by

both males and females, and almost half of those who needed it had this feature in their residence.

A large percentage of the individuals (67.11percent males and 61.60 percent females) had access

to automatic or easy to open doors, the third most needed feature. A majority of the individuals in

need, J2.14 percent males and70.48 percent females, also had widened doorways or hallways.

An emergency call system was the second most needed feature but a relatively small percentage of

the individuals (about one third) had this feature. Among males the feature that was the least

present was bed or bath lifts, and among females it was visual or flashing alarms. Only 31.58

percent males and37 .09 percent females who needed those features had it. Visual or flashing

alarms and audio warning devices were the least needed features.

The second category, presented in Table 3.2, refers to fixtures inside the residence. Once again

we see that, except for electronic equipment, females have more difficulty in using all other

fixtures as compared to males. The difference is more pronounced in the cases of kitchen cabinets

and bathroom tub or shower. Whereas 8.18 percent of females had difficulty in using kitchen

cabinets, only 4.77 percent of the males had a similar difficulty. 15.03 percent of females as

compared to 11 percent of males experienced problems with using bathroom tub or shower. The

fixtures with which males and females had the least difficulty were electronic equipment and

refrigerators. Modifications to the bathroom tub or shower were the most needed among both

males and females, followed by modi{ications to the kitchen stove for males and kitchen cabinets
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for females.

A majority of the individuals, 8I.02 percent females and 54.55 percent of the males, who had

difficulty in using bathroom toilets had the same modified. More than forty percent of males and

females also had their bathroom tubs or showers and bathroom sinks modified. Electronic

equipment was modified by about a third of the individuals experiencing difüculty in using it. 40

percent females and 27 percent males had the kitchen sink and counters modified and about 20

percent of them had the kitchen cabinets modified. IVashers and Dryers saw the least

modifications (10.54 percent males and 14.64 percent females).

The modifications discussed so far have been inside the residence. The final set of modifications,

specialized features to enter/leave residence, are contained in Table 3.3. Almost 7 percent males

and 9.23 percent females expresses a need for such features. A larger percentage of females as

compared to males (6.1i versus 4.92) used these features. Ramps or street level entrances was the

most needed feature with 6.95 percent females and 5.26 percent males expressing a need for this

feature. Almost three quarters of the individuals who needed this feature had access to it. The

feature most commonly used was accessible parking . 2.2 percent males and 2.5 percent females

stated that they needed this feature and it was available to approximately 90 percent of such

individuals. The least needed feature to enter or leave the residence was braille/raised

characters/voice message with only about 0.19 percent males and 0.27 percent females requiring

such an accommodation.
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Among individuals who had any of the modifications mentioned in this section, 60 percent were

females; 25 percent had incomes over 50,000; 64.7 percent owned their residence; 19.8 percent

were employed;45.7 percent received social assistance. 55.7 percent of the individuals with

modifications to their homes \¡/ere severely disabled ,33.4 percent were moderately disabled and

10.9 percent had mild disabilities.

Among severely disabled individuals 34.7 percent had some kind of modifications in their

residence. The comparable figures for moderately and mildly disabled individuals were 12.3

percent and3.7 percent, respectively. This would imply that the probability of having a

modification increases with the severity of disability (not adjusting for other factors).

Age also seems to play a role in the demand for modifications. Approximat ely 26 percent of

individuals above the age of 65 had some home modification. Among the age groups 55-64,35-

54 and 15-34,16 percent, I2.9 percent and 8.8 percent individuals, respectively, modified their

residence. Thus, it appears that the demand for modifications increases with age.

From this section it is clear that alarge number of disabled individuals who need modifications in

their residences do not have the same. When asked if they needed to modify their residence

because of their condition or health problem would they need financial assistance, 47 .23 percent

of the individuals responded in the affirmative. Thus, low levels of income can be cited as one of

the factors affecting the demand for modifications.
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3.4. Empirical Specifïcation

Logistic regression is used to predict the dichotomous variables indicating the presence or

absence of various home modifications. Coefficients from these equations predict the log odds of

having a modifïcation, which are also exponentiated and presented as odds ratios. Five different

models will be estimated. The difference in the models lies in the dependent variable. The

following are the five dependent variables:

(Ð MODI = 1 if the individual had at least one specialized feature or had modified at least one

fixture inside his or her residence (i.e. if the individual had at least one of the specialized features

contained in Table 1 or if the individual had modified at least one fixture mentioned inTable3.2,

Section 3.3)

MOD1 :0 Otherwise

(ii) MOD2 : I if the individual had modified at least one fixture inside his or her residence (i.e. if

the individual had modified at least one fixture mentioned in Table 3.2, Section 3.3)

MOD2:0 Otherwise

(iiÐ MOD3:1 if the individual had at least one specialized feature inside his or her residence (i.e.

if the individual had at least one of the specialized features contained in Table 3. 1, Section 3.3)

MOD3 :0 Otherwise
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(iv) MOD4:1

residence (i.e.

Section 3.3)

MOD4:0

if the individual used at least one specialized feature to enter/leave his or her

if the individual had access to at least one of the features included in Table 3.3,

(v) MOD5:1 if the individual had any modification/specialized feature included in section 3.3

MOD5:0 otherwise

otherwise

The independent variables included in all of the models are the same. To study the impact of

disability on the probability of having home modifications, dummy variables for moderate and

severe disabilities are included, with mild disability as the base. It is expected that the higher the

degree of disability, the more likely an individual is to have a home modification.

Family income is also expected to affect the odds of modifying ones residence. With higher levels

of incomes, individuals have more resources to purchase equipment or home modifications. Three

dummy variables for various levels of income are included with the base category being an income

level of 0 - 9,999 dollars. The coefficients on these dummies are expected to be positive.

Moreover, a dummy is included to study the effect of receiving income from pensions/social

assistance on the likelihood of modifying a residence.

Another variable included in the models is the employment status of an individual. Being currently

employed suggests afairly high degree of functionality that allows work. 'We would expect that
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this condition would result in a lower demand for home modifications.

Dummy variables for age are also included. The descriptive data suggests this variable is

important. Older age is often associated with reduced functionality resulting in a greater demand

for assistive devices such as home modifications. Moreover, living alone is also expected to

increase the demand for modifications.

The other independent variables are type of dwelling, period dwelling constructed, whether or not

the individual owns his or her residence, and gender.22

The price of home modifications is not available in the data set. The price of modifications may

vary by geographic location and by factors such as the use of own labour. 'We include dummy

variables for the different provinces and territories as independent variables in the models. Ontario

is the base category.

" Data on the level of education was not available for individuals aged 65 and over.
Hence, this variable was excluded from the analysis. As mentioned in Section 2, previous research
has shown that education does not have a significant effect on the probability of having a home
modification.
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3.5. Characteristics of the Data

The data used in this paper was derived from the l99l Health and Activity Limitation Survey

(HALS). The target population of HALS consisted of all persons with a physical, sensory, or

psychological disability who were living in Canada at the time of the 1991 Census excluding

Indian reserves and settlements. Moreover, residents of penal institutions, correctional facilities,

military camps, campgrounds and parks, soup kitchens, merchant and coastguard ships, and

children's group homes were not included in the survey.

Table 3.4 contains the socioeconomic characteristics of the individuals in the sample. The sample

consists of 24,099 individuals with disabilities.

Table 3.4 Socioeconomic Characteristics of Individuals in the Sample (HALS l99l)
Un

Variable

n

d esti

Home Modifications

Have at least one specialized featurel
modification inside residence

Have at least one modification to
enter/leave residence

in Parentheses

Ag"

15-34

35-54

Males

71,678

r0t7 (8.71)

568 (4

Females

86)

12,427

3e08 (33.46)

1620 (r3.04)

3873 (33.16)

733 (s.90)

t5

4120 (33.r7)

4212 (33 9t)



Variable

Ag,

55-64

65 and over

Disability

Mild

Moderate

Severe

Economic Family Income

0-g,ggg

Males

10,000 - lg,ggg

20,000 - 29,ggg

2664 (22 8t)

30,000 - 3g,ggg

12s3 (10.73)

40,000 - 4g,ggg

50,000 and over

s012 (42.e2)

Females

4248 (36.38)

Education"

2418 (20.70)

Less than High School

2477 (1e.e4)

Some High School

1612 (12.98)

13e6 (1 1.es)

High School

te07 (16.33)

4840 (38.97)

Trades

t836 (rs.72)

Bachelors

46e7 (37.81)

16s3 (14.1s)

2884 (23.22)

Masters or Ph,D.

1410 (12 08)

Not Stated

3476 (2e.77)

1814 (14.60)

Marital Status

2421 (te.4e)

Single

17e2 (14.43)

2203 (18.86)

1608 (l2.es)

2826 (24.20)

l3e1 (1 1.20)

r036 (8.87)

33es (27.33)

37st (32.12)

448 (3.84)

1s0 (1.28)

tet4 (ls.8e)

11 (0 000e)

2e97 (24.13)

t270 (10.22)

394e (3r.7e)

377s (32 33)

480 (3.86)

131 (1 0s)

74

8 (0.0006)

321s (2s 88)



Variable

Marital Status

Married

Divorced

Official Language

French

English

Both English and French

Neither English nor French

Males

Type of Dwelling

6312 (s4.0s)

Single/other single Attached House

rsel (13.62)

Semi-detached House/ double house

Row/apartment in duplex/building < 5

storeys

Females

ss} (4.7r)

Apartment in bldg > 4 storeys

e6t6 (82.34)

Mobile/other moveable dwelling

5819 (46.8s)

1324 (1T.34)

3387 (27 27)

188 (1.61)

Province of residence

Newfoundland / Prince Edward Island

Nova Scotia

s84 (4.70)

7737 (66.2s)

New Brunswick

10282 (82.18)

561 (4.80)

Quebec

1320 (10.63)

2s86 (22.14)

Ontario

23s (1.8e)

Manitoba

s3o (4.54)

Saskatchewan

264 (2.26)

7s77 (6t.00)

681 (s.48)

870 (7.4s)

3tss (2s.40)

l0e8 (e.40)

74s (6.00)

66e (s.73)

263 (2.r2)

868 (7.43)

26s3 (22.72)

e36 (8 02)

87e (7.08)

11s2 (e.86)

1183 (e.s2)

6e5 (s 60)

75

852 (6.86)

27e2 (22.48)

1030 (8.2e)

r32s (10.67)



Variable

Province of residence

Alberta

British Columbia

Yukon / Northwest territories

Employed

Live Alone

House Owner

Dwelling constructed Between 1 98 1-91

Males

Received Income From Pensions/Social
Assistance in 1990

uData on education for individuals aged 65 and over not available

t7s7 (ts.0s)

e23 (7.e0)

7s2 (6.44)

From Table 3 .4 we see that 8.7 percent males and 13 percent females had at least one

modification inside their residence. Moreover,4.9 percent males and 5.9 percent females in the

sample had access to specialized features to enter/leave their residence.

I
Females

479r (41.03)

1560 (13 36)

1e03 (ts 32)

77s6 (66.42)

ro4e (8.45)

1e81 (16.e6)

Approximately 11 percent males and 13 percent females were aged 65 years or older. A larger

percentage was mildly disabled in both cases. Almost 43 percent of males had mild disabilities,

whereas 3 6.3 8 percent were moderately disabled and 20.70 percent had severe disabilities.

Among females, 38.97 had mild disabilities; 37.81 percent had moderate disabilities and23.22

percent were severely disabled.

713 (s.74)

s000 (42.82)

I æo+ e1.43)

I zosr (16 7s)

76s3 (6t 61)

226r (t8 20)

3817 (30.73\

The proportion of those employed was 41.03 percent for males and 31 .43 percentfor females.
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The percentage of individuals who had family incomes greater than $50,000 was fairly close for

males and females . 29.77 percent males and 27 .33 percent of females had family incomes in this

range. A large percentage of males and females (42.82 percent males and30.73 percent females)

also received income from pensions/social assistance in 1990.

More than two - thirds of the individuals lived in houses with the remaining people residing in an

apartment or a mobile dwelling. Almost two - thirds of males and three - fifths of females owned

their residence. Approximately l7 percent males and 18 percent females lived in residences which

were built between 1981 and 1991

A greater percentage of males and females, 54.05 percent and 46.85 percent, respectively, were

married. The percentage of females who were divorced is twice as large as the percentage of

divorced males. 13.36 percent of males and 16.75 percent of females lived alone. Lastly,

approximately 22 percent of the sample belonged to Ontario.
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3.6. Empirical Results

This section contains the results from estimating five different binomial logit models.23 The

dependent variables are the presence or absence of various types of home modifications. The

independent variables (all qualitative) are the same for all the models. The sign on the estimated

coefücient of a variable tells us whether an individual is more or less likely to have a home

modification in reference to the base category. The Odds Ratio tells us how much more or less

likely an individual is to have a home modification in reference to the base category. For example,

if the estimated coefficient of the variable Male (female being the base) is negative, it implies that

males are less likely to have a home modification as compared to females. Moreover, if the odds

ratio for the same variable is, for example, 0.70 itfollows that males are 30 percent less likely then

females to have a home modification. In general, if a coefücient is negative the corresponding

odds ratio is less than one. On the other hand, the odds ratio is greater than one when the

coefficient is positive.

Table 3.5 contains the results from estimating a model in which the dependent variable is the

probability of having at least one specialized feature or having modified at least one fixture inside

the residence (MOD1 in Section 3.4).

23 All results are for the sample.
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Table 3.5 Binary Logit Results; Dependent Variable: Presence of Fixtures and Specialized
features Inside Residence

Variable

Constant

Disability'

Moderate

Severe

Economic Family Total
Incomeb

Estimated
Coefficient

10,000 - 2g,ggg

30,000 - 4g,ggg

-4.192

50,000 and Over

Age"

Wald
Statistic

1.183

35-54

2.353

416.73

55-64

65 and Over

Level of
Significance

280 29

0.190

Type of Dwellingl

1103.32

Single/other single Attached
House

0.234

00

0.289

S emi-Detached House/double
house

Odds Ratio

.00

6.44

0.127

Row/apt in dupVbldg < 5
storeys

.00

793

0 015

0.225

I 1.39

Apartment in bldg ) 4 storeys

0.852

3 264

.01

4.29

Live Alone

10.517

0.287

.01

10.88

House Owner

.00

116.79

0.125

Dwelling Constructed
Between 1981-91

1.209

.04

0.227

3.05

1.264

.00

1.336

0 653

.00

0.41

1 135

1.66

0.365

08

1.252

0.237

tt.79

2.344

.52

0.415

.19

31.06

t.332

11.79

.00

1.133

54 94

1.254

.00

79

00

1.921

.00

1.440

1.267

1.5T4



Variable

Received Income From
Pensions/Social Assistance in
1990

Employed

Male

Province of Residence"

Estimated
Coefficient

NewfoundlandÆrince Edward
Island

0.094

Nova Scotia

New Brunswick

\ilald
Statistic

-0.t75

Quebec

-0 389

3.39

Manitoba

Saskatchewan

Level of
Significance

830

Alberta

-0.356

7 t.tt

British Columbia

.07

-0.322

YukonÀ{orthwe st Territories

-0. 153

Number of observations

Odds Ratio

.00

12.T9

-0.117

Cox&SnellRSquare

.00

1.099

0.200

Correct Prediction

12.53

0.267

-2Log Likelihood

2.09

" : Base category: Mild
" : Base category: 15 - 34
" : Base category: Ontario

0.839

0.098

.00

1.39

0.678

-0 044

5.44

-0 588

.00

The coefficients on moderate and severe disabilities are positive implying that individuals with

these degrees of disabilities are more likely to have home modifications as compared to

11.12

24,099

15

I .85

0.701

.10

24

0.23

.02

89.1Yo

0.725

19.73

.00

14,104.673

0.858

.17

Nagelkerke R Square

0.890

d : Base category: Mobile / other movable dwelling

63

1.22r

.00

: Base category: $0 - $9,999

1.307

1.103

0.957

0.555

.20
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individuals with mild disabilities. Looking at the odds ratios, we see that individuals with

moderate disabilities are more than three times as likely to have some modificatior/spe cialized

feature as compared to individuals with mild disabilities. Moreover, those with severe disabilities

are more than ten times more likely to modify their residence or use a speci alized feature in

comparison to mildly disabled individuals. These results, which are statistically significant, are as

expected; the higher the degree of disability the more likely an individual is to modify his or her

residence.

The level of family income also has a statistically significant positive effect on the probability of

having a home modification. Those with family incomes between $10,000 and 829,999 are 2l

percent more likely to modify their homes or have a specialized feature as compared to individuals

with income levels below $10,000. The comparable figures for individuals with income levels in

the ranges $30,000 - $49,999 and $50,000 and above are26 percent and34 percent, respectively.

Thus, higher the level of family income higher the probability that the individual will have a

modification/specialized feature inside his or her residence.

As expected, the likelihood of modifications increases with age. As compared to individuals in the

agegroup 15-34,thoseintheagegroups35-54and55 -64are 14percent and25percent

more likely to have a modification, respectively. Individuals aged 65 and over are more than twice

as likely to have modified their residence. Thus, the demand for home modifications increases

sharply after an individual reaches the age of 65.
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Receiving money from social assistance also determines whether or not an individual modifies his

or her residence. Those individuals who received income from pensions/social assistance in 1990

were 10 percent more likely to have modifications to their homes or to use a specialized feature.

The reason for this could be that the money they receive from such transfers is low enough to

qualify them for subsidies or loans from the government.to Individuals who were employed were

16 percent less likely to have modifications/specialized features as compared to those who did not

work, a result that was expected.

Males are32 percent less likely to have a modification/specialized feature as compared to females.

Those individuals who live alone are 44 percent more likely to have modified their residence.

Individuals living in an apartment building greater than 4 storeys are almost twice as likely and

those living in single attached houses are33 percent more likely to have a modification/specialized

feature as compared to those living in mobile homes. Individuals owning their residence are Zl

percent more likely to have modified it as compared to those who rent their place. Those living in

a dwelling constructed between 1981 and 1991 are 51 percent more likely to have a

modification/specialized feature in comparison to those whose dwelling was constructed prior to

1981 .

The above model considered all specialized features and modifications within a residence. The

2a A discussion on some subsidies and loans provided by the government to modify
residences appears later in this section.
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following two sets of results provide a breakdown of these. Table 3.6 provides the results from

estimating a model for which the dependent variable is the probability that an individual modified

at least one fixture inside his or her residence (MOD2 in Section 3.4). Table 3.7 contains the

results from a model where the dependent variable is the probability of having at least one

specialized feature in the residence (MOD3 in Section 3.4).

Table 3.6 Bi

Variable

.ó ljlnary Losrt Result

Constant

Disability

Moderate

Severe

Dependent Vari

Economic Family Total
Income

Estimated
Coefficient

10,000 - 2g,ggg

-4 489

30,000 - 4g,ggg

ble: Presence of Fixtures Inside Residence

50,000 and Over

Wald
Statistic

1.169

Age

2.355

409.12

35-54

5s-64

Level of
Significance

2r9.80

65 and Over

905.37

0.185

Type of Dwelling

.00

0 241

Single/other single Attached
House

0 299

Odds Ratio

00

00

s.I7

0.011

0.133

7.14

0.279

10.35

3.2t9

0.787

r0.543

02

3.93

01

0.260

14.32

00

84 54

t.204

.05

2.18

1.273

,00

1.349

,00

83

1.142

14

1.322

2.198

1.296



Variable

S emi-Detached House/double
house

Rodapt in dupl/bldg < 5

storeys

Apartment in bldg > 4 storeys

Live Alone

House Owner

Estimated
Coeffïcient

Dwelling Constructed
Between 1981-91

0.099

Received Income From
PensionsiSocial Assistance in
1990

0.174

Wald
Statistic

Employed

0.585

0.22

Male

0 318

0.85

0.276

Level of
Significance

Province of Residence

0.333

8. 19

.64

NewfoundlandÆrince Edward
Island

1 9.83

0.12t

36

Nova Scotia

13.46

Odds Ratio

New Brunswick

29.67

-0.149

.00

1 105

Quebec

-0.386

.00

4.85

Manitoba

1. 190

.00

Saskatchewan

.00

504

Alberta

t.795

-0.147

59.68

British Columbia

1.374

03

-0.247

Yukon llllorthwest Territories

1 318

-0.008

Number of observations

1 396

.03

1.89

-0.192

.00

t.129

0.324

6.21

0.310

0.01

0.862

0.188

2.93

l7

0 680

-0.012

12.59

-0.429

01

t2 68

.95

24051

5 81

0.863

.09

0.02

00

9.11

0.782

,00

0.992

.02

0.825

.90

84

1.383

.00

1 363

| 207

0.988

0.651



Cox&SnellRSquare

Correct Prediction

-2Log Likelihood

Table 3.7 Bi

Variable

J.7 tst

08

Constant

91.0

Disability

L

12,430.79

Moderate

Results

Nagelkerke R Square

Severe

Economic Family Total
Income

Estimated
CoefÏîcient

10,000 - 29,ggg

Variable: Specialized

30,000 - 4g,ggg

-5 414

50,000 and Over

Age

Wald
Statistic

1.3 85

35-54

2.507

18

242.34

55-64

leatures Inside Residence

65 and Over

Level of
Significance

0 199

108.75

Type of Dwelling

367.15

0.178

Single/other single Attached
House

.00

0.332

S emi-Detached House/double
house

Odds Ratio

.00

2.86

-0.02s

Row/apt in dupl/bldg < 5

storeys

.00

t.76

0 004

-0.114

5.85

Apartment in bldg > 4 storeys

0 727

3 996

.09

0.06

12 267

0.304

l8

1.01

.02

34.62

0.350

1 221

.80

0 233

1.16

1.195

.32

1.393

0.694

.00

I.T7

0.98

0.61

.28

0.89

4.90

207

.28

85

.43

1.356

.03

1.419

1.262

2 001



Variable

Live Alone

House Owner

Dwelling Constructed
Between 1981-91

Received Income From
Pensions/Social Assistance in
1990

Estimated
Coeflicient

Employed

Male

0.429

0.071

Province of Residence

Wald
Statistic

0 662

NewfoundlandÆrince Edward
Island

18.27

0.114

Nova Scotia

0.43

Level of
Significance

New Brunswick

63.93

-0.165

Quebec

-0.297

.00

1.89

Manitoba

.51

Saskatchewan

Odds Ratio

.00

2.69

Alberta

-0.939

15.96

British Columbia

1 535

l7

-0.419

Yukon /Northwest Territories

1 074

Number of observations

-0.776

1 938

.10

21.92

Cox&SnellRSquare

-0.002

00

t.120

0.034

Correct Prediction

7.81

0.055

-2Log Likelihood

13.75

0 848

0.091

00

000

From tables 3.5 and 3 .6 we see that the results for the fixtures (table 3.6 ) are very similar to the

86

0.743

0.000

0.06

.01

-0.704

0.19

.00

24,038

0.67

0.391

.99

.04

0.00

96.3 %

80

0.657

10.37

.67

6,527.14

0.460

.42

Nagelkerke R Square

0.998

1.00

1.035

.00

1.057

1.095

1.000

0.495

16



combined model (table 3 5). However, results for specialized features (table 3.7) are somewhat

different in terms of significance of coefücients and the odds ratios. In both cases the severity of

disability has a significant impact on the demand for modifications. Severely (moderately) disabled

individuals are ten and a half times (three times) more likely to have modified fixtures and about

twelve times (four times) more likely to have a specialized feature inside their residence as

compared to the mildly disabled individuals. Thus, as compared to the demand for modified

features, the demand for specialized features seems to be more sensitive to the severity of

disability

As in the case of the combined model, we see that family income has a positive effect on the

demand for modifications. Though the coefficient of one of the income dummy (30,000 - 4g,ggg)

is insignificant in the case of specialized features, \ile can safely conclude that higher the level of

family income, the more likely that an individual will have modified some fixture or would use

some specialized feature. Those who received income from pensions and social assistance are 13

percent more likely to have a modified fixture. The results for specialized features is similar but

statistically insignifi cant.

The results for age are signifrcant in the case of fixtures and indicate that the demand for

modifications to fixtures increases with age. As compared to individuals in the age group 15 - 34,

those in the age groups 35 - 54 and 55 - 64 are 14 percent and 32 percent more likely to have

modified a fixture, respectively. Individuals aged 65 and over are more than twice as likely to

have modified a fixture. The result for individuals aged 65 and over in the case of specialized
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features is similar, but for the other two age groups the results are insignificant. Individuals who

live alone are 37 percent more likely to have modified a fixture and 54 percent more likely to have

a specialized feature.

As compared to females, males are26 percent and32 percent less likely to have a specialized

feature and modified fixture, respectively. Those who are employed are almost l5 percent less

likely to have a modification as compared to those who do not work. Those living in a dwelling

constructed between 1981 and 199I, are 94 percent and 40 percent more likely to have a

specialized feature and modified fixture, respectively. House owners are 32 percent more likely to

have a modified fixture. Finally, as compared to individuals who live in attached houses, those

living in apartment buildings greater than four storeys are twice as likely to have a specialized

feature and almost 80 percent more likely to have a modified fixture.

The results discussed so far have been from models which looked at modifications/specialized

features inside the residence. Table 3.8 contains the results from the fourth model in which the

dependent variable is the likelihood of having a feature to enter/leave the residence.

Table 3.8 Binary Logit Results; Dependent Variable: Specialized Features to Enter Leave
Residence

Variable

Constant

Disability

Moderate

Severe

Estimated
Coefficient

-4.688

Wald
Statistic

t.474

3.075

298.88

Level of
Significance

r28.65

60t.46

00

88

Odds Ratio

.00

.00

0.009

4.357

21.605



Variable

Economic Family Total
Income

10,000 - 2g,ggg

30,000 - 4g,ggg

50,000 and Over

Agu

Estimated
Coefhcient

35-54

55-64

65 and Over

-0.0t2

Type of Dwelling

Wald
Statistic

Single/other single Attached
House

-0 105

0.130

S emi-Detached House/double
house

0.02

Level of
Significance

-0 078

Row/apt in dupl/bldg < 5

storeys

0.94

-0.013

1.39

Apartment in bldg > 4 storeys

0.087

089

Odds Ratio

0.93

Live Alone

0.33

-0.136

0.02

House Owner

0.24

0.62

-0.142

Dwelling Constructed
Between 1981-91

0.988

.34

-0 179

0 901

Received Income From
Pensions/Social Assistance in
1 990

044

.89

1.139

0.653

.43

0.33

Employed

0.925

0.67

Male

0.388

.51

0 987

-0192

7.84

1 09r

.57

0.529

.42

20.54

0 873

0.204

4.49

.01

0.867

52.95

-0.363

0.836

-0.079

.00

8.64

.03

r.922

.00

16.99

1.63

1.474

00

0.825

89

1.697

.00

.20

r.226

0 695

0.924



Variable

Province of Residence

NewfoundlandÆrince Edward
Island

Nova Scotia

New Brunswick

Quebec

Estimated
Coeflicient

Manitoba

Saskatchewan

Alberta

0.003

British Columbia

Wald
Statistic

-0. 158

YukonÀ{orthwest Territories

-0 089

Number of observations

000

0.054

Cox& SnellRSquare

Level of
Significance

0.068

Correct Prediction

1.65

0.297

-2Log Likelihood

0.36

-0.137

.98

018

0.266

Odds Ratio

0.31

The results for features used to enter/leave the residence are quite different from those for

features inside the residence. We see that age does not have any effect on the demand for such

features. On the other hand, the likelihood of using any such feature is very sensitive to the

severity of disability. Whereas individuals with moderate disabilities are almost four times more

likely to have access to a feature to enter/leave residence as compared to mildly disabled

individuals, individuals with severe disabilities are more than2I times more likely to use such

features. Moreover, individuals living alone are 47 percent more likely to use such features.

90

-0.332

.20

7.06

24,018

55

1.75

1.003

67

.08

5.33

94.6 %

58

0 853

3.47

8,23L42

.01

0.915

.19

Nagelkerke R Square

1 055

.02

1 070

.06

t.345

0.872

1.305

0.717
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Those living in apartments greater than four storeys, as opposed to attached houses, are 92

percent more likely to have such features. Individuals who own their residence are 17 percent less

likely and those whose dwelling was constructed after 1981 are 70 percent more likely to have

features needed to access the residence.

Whereas family income has no significant effect on the demand for such features, those who

received income from pensions or social assistance are 23 percent more likely to live in residences

that have such features. Employed individuals are 30 percent less likely to use these features.

Lastly, gender does not seem to affect the demand for features required to enter/leave residence.

Finally a model was estimated for all the features/modifications taken together. The dependent

variable (MOD5 in Section 3.4) in this case is the likelihood of having any modification/feature

discussed in Section 3.3. The results are presented in Table 3.9.

Table 3.9 Binary Logit Results; Dependent Variable: Specialized Features/Ivlodifications inside
residence or to Enter Leave Residence

Variable

Constant

Disability

Moderate

Severe

Estimated
Coefïicient

-3.725

Wald
Statistic

1.201

411.96

2.471

Level of
Significance

350.56

.00

1462.08

91

Odds Ratio

00

024

.00

3.324

Lt.829



Variable

Economic Family Total
Income

10,000 - 29,ggg

30,000 - 4g,ggg

50,000 and Over

Agu

Estimated
CoefÏîcient

35-s4

55-64

65 and Over

0.142

Type of Dwelling

Wald
Statistic

0.140

Single/other single Attached
House

0.251

S emi-Detached House/double
house

4.4s

Level of
Significance

0.101

Row/apt in dupVbldg < 5

storeys

3.44

0.239

t0.42

Apartment in bldg ) 4 storeys

0.763

.04

Odds Ratio

3.30

Live Alone

0.140

.06

14.94

House Owner

.00

108.31

0 060

Dwelling Constructed
Between 1981-91

1.153

.07

0.132

Received Income From
Pensions/Social Assistance in
1 990

0.92

1 150

.00

t.285

0.681

.00

0.12

Employed

l. 106

071

Male

0.367

34

r.270

0.142

16.36

2.146

.73

0.400

.40

37.09

0.124

I 151

509

.00

r.062

59.20

-0 208

-0 331

1.141

.00

6.95

.02

1.988

.00

t3.99

61.20

1.444

.01

r.t52

92

1.492

.00

.00

1.132

0.812

0.719



Variable

Province of Residence

NewfoundlandÆrince Edward
Island

Nova Scotia

New Brunswick

Quebec

Estimated
Coefficient

Manitoba

Saskatchewan

Alberta

-0 315

British Columbia

Wald
Statistic

-0 294

YukonÀ{orthwest Territories

-0 205

Number of observations

I 1.65

-0.131

Cox& SnellRSquare

Level of
Significance

0.116

Correct Prediction

t2.77

0.268

-2Log Likelihood

4.35

0.023

.00

2.11

Qualitatively the results are similar to those for modifications inside the residence (Table 3.5). The

likelihood of having any modificatior/feature increases with the severity of disability and age.

Individuals with the following characteristics are more likely to have modifications: those who live

alone; live in dwellings constructed after 1981; receive income from social assistance; own their

residence. Individuals who are employed or who are male are less likely to have modifications to

their residence. Family income does seem to have a positive effect on the demand for home

-0.005

Odds Ratio

207

00

-0.538

t2 87

04

24,099

0.12

0.730

15

l3

0.003

86.3 o/o

15

20 67

0.745

00

16,038.65

0.814

.73

Nagelkerke R Square

0.877

.95

modifications though the odds ratios for those in the income groups 10,000 - 29,999 and 30,000 -

49,999 are almost the same.

T t23

.00

1.307

t.023

0.995

0.584

23
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Another noticeable result is that there are some statistically significant differences in the

coefficients of the dummies for various provinces. As mentioned earlier, these dummies were

expected to capture the price differences and provincial financial assistance among other factors.

At the national level, there are two programs to provide financial assistance to individuals with

disabilities to modify their residences. The Residential Rehabilitation Assistance Program (RRAP)

offers financial assistance to homeowners and landlords to undertake accessibility work to modify

dwellings occupied or intended for occupancy by low-income persons with disabilities. The

following table shows the details of the assistance.

Table 3.10 Financial Assiabte 5.lU trnanclal Assrstance to Modifv Dwellines Under RRAP

Southern areas of Canada

Northern areas

Far Northern areas

The second program, Home Adaptations for Seniors' Independence (HASI), provides a

forgivable loan of up to $2,500 to meet the needs of seniors with an age-related disability. The

adaptations have to be minor items such as lever handles on doors, bathtub grab bars and seats.

Maximum Loan
(Homeowner/Landlord)

$ 18,000

$21,000

In addition to these two federal programs there are a number of provincial programs. Moreover, a

large amount of funding also comes from local charities. A comprehensive discussion of these is

beyond the scope of this chapter, but a few will be mentioned. For example, Saskatchewan

Municipal Affairs and Housing provides a grarú of up to $2,000 to modifu a residence occupied

by a physically disabled person, or rental accommodation as long as the landlord consents to the

94

$27,000

Maximum Forgiveness
(Homeowner)

$12,000

$14,000

$ 18,000



modification. Income levels cannot exceed $33,000 to be eligible for this grant. Northwest

Territories Housing Corporation provides a forgivable loan not exceeding $875 per year. Alberta

Seniors gives a grant of up to $5,000 to modify residences to accommodate wheelchair users or

to a person with a severe mobility disability who will eventually require a wheelchair. Ontario

March of Dimes assists people with physical disabilities who are 18 years of age or over to modify

their homes. Individuals with income levels below $60,000 are eligible for up to $15,000 for home

modifications. Similarþ, other provinces have a number of programs in place.

Finally models including the type of disability were estimated. The following types of disabilities

were considered. seeing, hearing, speaking, mobility/agility, multiple, other and unknown.

Mobility/agility was treated as the base category. When all modifications were considered

together, the results were statistically significant (and negative) for only those whose disability

was unknown or those who had 'other type' of disability.

In the case of fixtures inside the residence, those with seeing disability and those with multiple

disabilities were 87 percent and 19 percent more likely, respectively, to have fixtures as compared

to those whose disability was mobilitylagtlity.Individuals whose disabilities were unknown or

those who had other disabilities were 52 percent and 54 percent less likely, respectively, to have

modified fixtures inside their residences as compared to the base category. The results for those

with a hearing or speaking disability were statistically insignificant.

The results for specialized features inside the residence revealed that those with a seeing disability
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were 26 percent less likely to have modifications. Once again it was found that individuals with

unknown or 'other' disabilities were less likely to have specialized features.

As compared to individuals with a mobility/agility disability, those with all remaining types of

disabilities were less likely to use specialized features to enter/leave residence, the results being

statistically insignificant for seeing, speaking and multiple disabilities.

The results from the various models, considered in this section, were more or less as expected.

Some of these results are different from previous studies. The differences in results and the

reasons for these differences are discussed in the concluding section.
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3.7. Conclusion

Individuals with disabilities are expressing an increased desire to control their own lives and live

as independently as possible. They want the freedom to make their own lifestyle choices: where

and how they are going to live. Barrier free housing and transportation services for disabled

individuals have not been developed generally. This prevents them from participating in

employment, health care, shopping, social and recreational activities and from exercising their

freedom to live independently. Historically, greater emphasis has been placed on the

institutionalization of elders and disabled individuals who were in need of assistance. This

relegated them to environments which prevented the development of selÊsufficiency and

community integration. Current trends indicate that more and more disabled individuals are

electing not to live their lives in institutional care facilities (CMHC (1992)). But to live in the

community and neighbourhoods of their choice, these individuals need access to suitable housing,

adequate support services, accessible transportation and barrier free places of work and public

spaces.

In this chapter an attempt has been made to address one aspect of these issues - the factors that

determine the presence or absence of modifications/specialized features in the homes of disabled

individuals in Canada. It was found that the likelihood of modifications increases with the severity

of disability. Individuals with severe disabilities were more than 10 times more likely to have

modifications/features inside their residence and more than 21 times more likely to have features

to enter/leave residence as compared to individuals with mild disabilities. The comparable results
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for moderately disabled individuals were 3 times as likely and 4 times as likely. It was also found

that the higher the family income, the higher the probability that an individual will have

modifications/specialized features inside his or her residence. Moreover, individuals who received

income from social assistance were more likely to have modifications. The likelihood of having

modifications inside the residence increased with age.

The results were as expected but different in one way or another from previous studies. Fox

(1995) had found that severely disabled individuals in Canada are less likely to have modifications

than those who are mildly disabled and suggested that the former may be unaware of the types of

modifications that may be of benefit to them. Apart from using a different data set, Fox's study

also differed from ours in a number of other ways. His analysis was restricted to those who

needed modifications rather than the disabled population as a whole. This could have led to a

sample selection bias. He used multiple linear regression analysis with the dependent variable

being the use of modifications. It is somewhat confusing how he defined this dependent variable.

Moreover, he just considers three independent variables: severity of disability, income, and

education. His 'unexpected' results can be due to any or all of the aforementioned features of his

study.

One of our results, the effect of income on the likelihood of having a home modification,'was

different from that reached by Kutty (1999). Whereas we found income to have a positive

significant effect on the likelihood of having a modification, Kutty(1999) finds no such effect. The

difference in the results can be due to the difference in the types of modifications considered and

due to greater emphasis being placed, in his paper, on features used to enter/leave the residence.
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Our study considered a much wider range of modifications as compared to his. Tabbarah,

Silverstein and Seeman (2000) used the same data set as Kutty (1999) and conducted a more

detailed analysis in the sense that they estimated separate models for different types of

modifïcations. Their results showed that higher household income increased the likelihood of grab

bars and shower seats being present. Both of these are features inside the household. Hence, the

result is consistent with ours for modifications/features inside residence. They also found that

there was no relationship between income and modifications such as ramps, wheelchair access and

special railings. These are modifications needed to enter/leave residence. This result is similar to

the one estimated in this paper for features needed to enter/leave residence. Finally, it should also

be noted that Kutty (1999) and Tabbarah, Silverstein and Seeman (2000) used U.S. data on

individuals, aged 70 and over, whereas in this paper we concentrated on Canadians with

disabilities aged 15 and over.

This chapter made a modest attempt at studying the determinants of the presence or absence of

modifications/specialized features in the dwellings of the disabled. It would be interesting to see

how the presence of these features affects the functionality of disabled individuals. For this, data

on the frequency of help needed to perform various tasks would be needed.

Another area of research would be to do a cost estimate study on the provision of accessible

housing with all the features versus modifying an existing dwelling. It is likely to be the case that

modifications to buildings cost more than new construction because often something must be

removed before the installation of the new feature.
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Disabled individuals desire the same things as the able-bodied people and, ideally, where facilities

are available for the able-bodied, they should be so designed as to be available to the disabled.

There is a need for architects and planners to pay more attention to modifications as an aspect of

home design especially given the fact that there will be an increasing number of older people in the

near future and that the disability rates among the old are much higher.

In this chapter we focused on devices and modifications that can increase the independence and

quality of life of disabled individuals. In the next chapter we will look at job satisfaction, which is

also expected to affect quality of life.
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Chapter 4

Relative fncome, Disability and Job Satisfaction

4.1 Introduction

The previous two chapters studied assistive technology, employer accommodations and home

modifications. All of these affect the independence and quality of life of individuals with

disabilities. The quality of life of an individual is also affected by the satisfaction that he/she

derives from working. In this chapter we look at the determinants ofjob satisfaction.

While sociologists and industrial psychologists have analyzed job satisfaction in considerable

detail, economists, at least until recently, have been reluctant to do so. Freeman (1978) suggests

that the reason for this neglect is "the professional suspicion of what may be called subjective

variables. variables that measure 'what people say' rather than 'what people do'." He finds

satisfaction to be a major determinant of labour market mobility and argues that job satisfaction

reflects aspects of the worþlace not captured by standard objective variables. Since a variable

such as job satisfaction contains useful information for predicting behaviour, it seems appropriate

for economists to apply their tools to this problem.

This essay adds to the economics literature on job satisfaction by studying the relationship
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between disability and job satisfaction.zs Various types of disabilities will be considered. Most of

the studies to date have used self reported health to study the relationship between physical well

being and job satisfaction (see, for instance, Clark (1997), Sloane and Williams (2000), Meng

(1990)). The ones that have focused on disability have not controlled for most of the other

variables that might affect job satisfaction such as income or relative income, age and education to

name a few (see Burke (1999) and McAfee and McNaughron (1997)).

As mentioned in Chapter 1, disabled individuals reported higher levels of dissatisfaction with their

jobs as compared to individuals without disabilities. This might be due to lower incomes or

harassment and discrimination. In this chapter, we use relative income rather than absolute income

to study the determinants ofjob satisfaction. Moreover, workplace characteristics including

harassment and discrimination will be controlled for. The data will be derived from the General

Social Survey, Cycle 6, L991. First an earnings equation will be estimated to obtain predicted

earnings for all individuals. These values along with the absolute earnings will be used to

construct the relative earnings variable. This variable together with various other socioeconomic

characteristics will be used in the Ordered Probit analysis ofjob satisfaction.

To anticipate some of the results, it was found that disabled individuals are less likely to be

satisfied as compared to the able bodied. Moreover, the higher an individual's income relative to

the predicted income, the higher the level of satisfaction. Lastly, age was found to have a U

25 Another issue that will be explored here is the non linear relationship between age and
job satisfaction. Studies done for other countries have found job satisfaction to be U shaped in
age.
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shaped relationship with job satisfaction. Satisfaction initially decreases with age but ultimately

increases.

The rest of the chapter is organized as follows: section 4.2 reviews the literature. The empirical

model is outlined in section 4.3.The characteristics of the data are highlighted in section 4.4.

Section 4.5 contains the empirical results and section 4.6 concludes the chapter.
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4.2 Literature Review

There are an extensive number of studies that have examined various factors affecting job

satisfaction, but very few Canadian scholars and very few economists have focused on this area.

In this section a few of the studies will be summarized. The studies were chosen given their

relevance to our study. In particular, those studies were chosen which looked at comparison or

relative income, and/or health/disabilities as some of the determinants ofjob satisfaction.

One of the earlier studies is by Borjas (1979). He used data on white males from the National

Longitudinal Survey of Mature Men to study the effect of unions on job satisfaction and wages in

United States. Using ordinary least squares and binary logit models he found that unions had a

significant negative effect on job satisfaction. He also found that union membership had a positive

effect on wages. Finally, it was found that those whose health limited work were less satisfied.

Ward and Sloane (2000) studied job satisfaction in the academic labour market drawing upon a

set of 900 academics from five Scottish Universities. Using ordered probit analysis for males and

females separately they found a positive effect of absolute salary on job satisfaction for male

academics, although the effect was not significant, but a significantly negative effect for female

academics. Splitting the female sample on the basis of age, they found the negative coefücient to

be confined to those aged 36 and less. Focusing on pay comparisons, individuals who consider

themselves underpaid reported lower levels ofjob satisfaction. A negative coefficient was found in

both the male and female regressions, although the effect was only significant for men. They
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conclude that men are more concerned about their relative income than women. Further they

found that academics who stress the importance of good working relationships with colleagues,

the importance of research and teaching and the specialization of their department, the advantages

of the opportunity to undertake interesting work in a relaxing work environment and the

opportunity for travel to have significantly higher levels ofjob satisfaction as compared to those

who rate these factors as unimportant. Moreover, those who regard academic employment as

removed from the real world reported significantly lower job satisfaction. Unemployment and

previous non-academic work was found to boost job satisfaction of both males and females. Job

satisfaction varied by faculty. For females, the engineers were significantly more satisfied than

those in other faculties, the least satisfied being the social scientists. For males, the social

scientists were found to be the most satisfied and the scientists the least. Finally, they found an

insignificant gender difference in overall job satisfaction.

Sloane and Williams (2000) used data from the 1986 U.K. Social and Economic Life Initiative

household survey to examine sex differences in job satisfaction. In addition to actual income they

also used subjective income. The subjective income variable is calculated as the difference

between predicted pay and what the individual himself or herself perceives as the level of pay

which is deserved. Their results show that both these variables are positive and significant for the

workers as a whole and separately for males and females. They also found women to be more

satisfied than men. Moreover, union membership was found to be positive and significant.

Burke (1999) studied disability and women's work experiences in Ontario. The data was collected
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using a survey targeted at occupations in which women workers predominated such as health care

workers, teachers, childcare workers and sales and advertising managers. The data set consisted

of 2520 women of which 325 were disabled or had a persistent health problem. A comparison of

the disabled and non disabled groups, using descrþtive statistics, showed a significant difference

in levels ofjob satisfaction. 'Women with disabilities reported significantly lower levels of

satisfaction. They also reported greater job insecurity, higher levels of harassment and specific

work demands and greater work stress.

Clark (1997) used British datato investigate gender differences in job satisfaction. He finds that

women report significantly higher levels ofjob satisfaction than do men, even when a large

number of individual and job characteristics are controlled for and variables reflecting work values

are introduced. According to him, women's higher job satisfaction does not reflect that their jobs

are better than men's, but rather that, perhaps because their jobs have been so much worse in the

past, they have lower expectations. The gender difference was not explained by a variable

measuring the income against which workers might compare their own. The gender difference did

disappear for younger workers, higher-educated workers, those in professional and managerial

positions, those whose mothers had a professional job, and those working in male-dominated

workplaces. He points out that these groups are likely to have higher expectations. Two of his

other results were: those who reported excellent or good health are likely to be more satisfied

than those who reported poor health; age was found to have a U shaped relationship with job

satisfaction.
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McAfee and McNaughton (1997) used data on236 mildly and moderately disabled individuals

(including mentally challenged) from 159 businesses in five U.S. states and studied various aspects

ofjob satisfaction. Using descriptive statistics and multiple regression analysis, they found that

workers with disabilities expressed strong dissatisfaction with pay and mild dissatisfaction with

promotions. Moreover, they were found to be mildly satisfied with work conditions and highly

satisfied with supervision and co-workers.

Clark and Oswald (1996) used data on 5,000 British workers to test the hypothesis that

satisfaction depends on income relative to a comparison or reference level. They used a

comparison income variable derived by predicting the income using an earnings equation and

subtracting actual income from it. Their results show that job satisfaction is inversely related to

comparison income. Moreover, age \¡/as found to have a U-shaped relationship with job

satisfaction and males were significantly less satisfied than females.

Evans and Ondrack (1990) used data on male workers from southwestern Ontario to study the

impact of unions on job satisfaction. Their results show that unions do not have a significant

impact on overall job satisfaction but do have a strong positive effect on satisfaction with pay.

Another study that looks at job satisfaction and unions is by Gordon and Denisi (1995). Using

U.S. data they also find no relationship between the two.

Meng (1990) looked at the relationship between unions and job satisfaction in Canada. Data from

the 1981 version of the Social Change in Canada Survey conducted by the Institute for Behavioral
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Research at York University was used. Ordinary least squares regressions were estimated to study

seven aspects ofjob satisfaction. His results show that union members are less likely to be

satisfied with all aspects ofjob satisfaction except security and pay. The results for promotion

were insignificant. One of his other results was that poor health was negatively related to job

satisfaction.

Renaud (1996) used Canadian data from the 1989 General Social Survey to study the impact

unions have on compensation and job satisfaction. He considered full time employees who

worked year round, and who held only one job. Moreover, he did not consider individuals who

were managers or administrators. The results from his Ordinary Least Squares regressions show

that unions have a negative impact on job satisfaction. One of his other results was that disabled

workers were less satisfied with their jobs. This result did not hold when variables representing

fear ofjob loss, self esteem and subjective evaluation of a successful job match were included.

From this section we see that only three studies, Burke (1999); McAfee and McNaughton (1997);

and Renaud (1996), have considered individuals with disabilities. The first two have excluded

variables such as income, age and education to name a few. The third looked only at individuals

who worked full time, full year. A large number of individuals with disabilities do not work full

time. Hence, they were excluded from his analysis. Moreover, he did not include managers and

administrators. Neither did he consider different types of disabilities. Thus, there is need for

additional research,
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4.3 Empirical Specification

The analysis consists of two steps. In the first step the following earnings equations are

estimated26:

Log (Annual Earnings)i: â * bo Log(Annual Hours Worked), + br Visior\ * bz Speech + b,

Hearing + b+ Mobilityi + bs Dexterity, + bz Other Disability, + c(Ð + ei

Log (Annual Earnings)i: A + Bo Log(Annual Hours Worked), + Br Disabled, + C(X) + u,

where Vision, Speech, Hearing, Mobility, Dexterity, Other Disability are different types of

disabilities, non disabled being the base.

X: various other socioeconomic characteristics such as age, education, occupation, province of

residence, labour union status and marital status.z7,28

Predicted values for earnings are obtained from the above equations for each individual in the

sample. The predicted values are a form of a reference level of earnings or the earnings of typical

26 All the analysis will be done for males and females combined and separately for males
and females. This is to facilitate comparison with past studies some of which have conducted
separate analysis for the two sexes whereas others have combined the two.

" Data on income and age were in grouped form so mid-points were used. The weighting
procedure outlined in Chapter 2 was used to correct for any bias that might arise.

28 Information on earnings and hours worked is available only for individuals who were
working. As discussed in Chapter 2, estimating a model for only employed individuals will lead to
sample selection bias. The Heckman test, as outlined in Chapter 2, wlllbe used to check and
correct for any such bias.
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employees of given characteristics. The absolute level of income is then divided by the predicted

values to obtain the relative levels of earnings for each individual. Relative earnings are used as an

independent variable in two job satisfaction equations. The difference between the two equations

is similar to the difference in the two earnings equations, i.e. in one of them type of disability is

included whereas in the other an indicator of disability. The dependent variable for both the

equations is 'job satisfaction'. It takes the following four outcomes: 1 : Very Dissatisfied;

2 : Somewhat Dissatisfied; 3 : Somewhat Satisfied; 4 : Yery Satisfied. As the dependent

variable is ordered, the estimation technique used is ordered probit.

The coefficient of relative income is expected to be positive implying that individuals compare

themselves with others. In other words utility is expected to be increasing in relative income. This

captures an effect that can be described as relative deprivation, envy, jealousy or inequity.

To study the impact of disability on job satisfaction, models containing type of disability and

indicator of disability are estimated. Disability is expected to have a negative relationship with job

satisfaction. It is also expected that the results would differ for different types of disabilities.

Age and age squared are included as independent variables to see if age has a U shaped

relationship with job satisfaction. Such a relationship has been found by Clark and Oswald (1996)

and Clark (1997). There is no consensus about the impact of education on job satisfaction. Some

studies (Clark and Oswald (1996) and Sloane and Williams (2000)) have found a negative

relationship whereas most others find no relationship. The negative relationship has been
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explained by the increased expectations of highly educated individuals. Expectations are also used

to explain the expected negative coefücient on the 'male' dummy. According to Clark (1997)

women have low expectations and hence are more likely to be satisfied.

To study the impact of union membership, a dummy variable is included. A large number of

studies have found a negative relationship between union membership and job satisfaction. One of

theories explaining this relationship, the voice hypothesis, states that unionizationpoliticizes the

work force of an enterprise and makes its workers more critical of the workplace and more aware

of problems. However, after adjusting for job attributes such as pace of work, amount of conflict,

etc., Pfeffer and Davis-Blake (1990) found that unionization has a positive effect on job

satisfaction. A positive effect has also been found by Sloane and Williams (2000). In our analysis

we include the following worþlace characteristics: health hazard exposure, harassment or

discrimination, risk of injury, poor interpersonal relations, work too demanding and threat of

layoffor job loss. All these are expected to reduce job satisfaction and are also expected to affect

the coefücient on union membership. The number of fringe benefits that anindividual is entitled

to, such as pension plan, medical benefits, dental benefits, are also included in the model. It is

expected that greater the number of such benefits, the higher the level of satisfaction.

Variables for different types of occupation, immigrant status, student status, ethnic origin,

province of residence, marital status are also included in the analysis.
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4.4 Characteristics of the Data

The sample used to conduct this analysis was drawn from Cycle 6 (1991) of the General Social

Survey (GSS). The GSS program, established in 1985, conducts telephone surveys across l0

provinces each year to collect data on individuals 15 years of age or older, living in private

households. The two primary objectives of GSS are: (i) to gather data on social trends in order to

monitor changes in the living conditions and well being of Canadians over time; and (ii) to provide

immediate information on specific social policy issues of current and emerging interest.2e Cycle 6,

consisting of 11,924 observations, was the first repeat of Cycle 1 (1985). The main focus of these

two cycles was health, covering short and long term disability, well being, health problems, height

and weight, smoking, alcohol use, physical activity, sleep and use of health care services.

Table 4.1 contains the socioeconomic characteristics of the individuals in the sample. The data is

for individuals aged 15 - 64.

Table 4.1 Socioeconomic Characteristics of Individ

2e General Social Survey: An Overview, Client Services and Dissemination Section,
Housing, Family and social statistics Division, statistics canada, July 2000.

1,12

able 4.1 Socloeconomrc Charactenstics of Individua Is m the Sample (GSS 1991

Variable Count

Working Non Working

Sample Size 446s 2236

Job Satisfaction

Very Dissatisfied r28

Somewhat Dissatisfied 3t4

Somewhat Satisfied T384

Very Satisfied 2639



Variable Count

Working Non Working

Income

0 - 4999 264

5000 - 9999 420

10000 - T4999 495

1s000 - T9999 535

20000 - 29999 996

30000 -39999 830

40000 - 59999 745

60000 -79999 133

80000 and more 47

Hours Workedper Week

r-20 425

2t-40 2886

Greater than40 tt54

Disability

Vision 45 48

Hearing 81 8l

Speech 26 25

Mobility ll3 150

Dexterity 110 104

Other 101 114

Ag,

113



Variable Count

Working Non Working

15 -24 802 484

25 -29 710 237

30-34 788 269

35 -39 684 t96

40-44 542 153

45-49 361 127

50-54 271 t64

55-59 201 227

60-64 106 379

Educøtion

Less than High School 115 215

Some High School 882 825

High School 789 327

Some Trade, technical, community college or
university

788 360

Diploma / Certificate ll27 340

Bachelors 607 144

Masters or Ph.D. Is7 25

Occupation

Management and Supervisors 562

Professional and Semi Professionals 840

ClericaVS ales/S ervice 14t3

T echniciansÆ oremenÆorewomen 200
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Variable Count

Working Non Working

Manual 962

Farming 53

Skilled Crafts and Trades 435

Marital Status

Single t3 10 640

Married 2630 1227

Widowed 72 149

Divorced / Separated 453 220

ll orþ lac e C har ac t er i sti c s

Too Many Demands 1290

Poor Interpersonal Relations 659

Risk of Accident or Injury 367

Harassment / Discrimination 296

Threat of layoff/ Job Loss 516

Any Workplace Health Hazard Exposure 3309

Ethnic Origin

British 2043 993

French 13 19 684

Other European 1311 646

North American JöJ 275

Other 238 147

115



Variable Count

Working Non Working

Male 2228 657

Member of Labour Union 1601

Student 357 435

Immigrant 537 336

Child less than 5 years of age 734 376

Household Size

1 828 359

2 1219 692

J 893 433

4 r021 428

5 374 204

6 130 t20

'Working 
Spouse 1949 791

Work Full Year Full Time 3035

Work Part Year Full Time 796

Work Day Time 3243

Work Over Time LT54

Region

Newfoundland / Prince Edward Island 340 184

Nova Scotia 278 137

New Brunswick 278 t33

Quebec 909 496

116



Variable Count

Working Non Working

Ontario 854 486

Manitoba 310 t32

Saskatchewan 300 133

Alberta 593 253

British Columbia 603 282

From the table we see that the majority of the working population, 90 percent, was satisfied with

their jobs. Approximately 59 percent of the individuals were very satisfied and 31 percent were

somewhat satisfied. Among the dissatisfied 7 percent were somewhat dissatisfied and close to 3

percent were very dissatisfied. Males reported higher levels of dissatisfaction with their jobs as

compared to females. Whereas 6.8 and 2.7 percent of the females were somewhat and very

dissatisfied with their jobs, respectiveþ, 7.2 and 3 percent of the males reported somewhat and

high dissatisfaction, respectively, with their jobs. 61.5 percent of females as comparedto s6.7

percent of males \ /ere very satisfied with their jobs. These numbers are comparable to those for

other countries, for example, Clark and Oswald (1996) report that 52.9 percent of males and 65

percent of females in U.K. \¡/ere very satisfied with their jobs. Comparing individuals with and

without disabilities, 10.5 percent of the disabled expressed dissatisfaction with their jobs as

compared to 3.96 percent of the able bodied.

Disability rates were higher among the non working individuals. Among those who were not

working, 23.35 percent reported some type of disability. The comparable figure for the working

individuals was 10.66 percent.
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Looking atthe occupation of the individuals in the sample we see that a majority had

clericaVsales/service jobs followed by manual labour. There was a difference in the employment

patterns of males and females. A large number of females, 48.7 percent, were employed in the

clericaVsales/service sector. Only 14.5 percent of the males worked in that sector. Among males,

3 1.8 percent had manual jobs and 18.5 percent were skilled craftsmer/tradesmen.

A large proportion of the non working individuals (46.5 percent) did not complete high school.

For the employed the comparable figure was 22.4 percent. There were differences in the

education levels of males and females, for example, among the employed whereas 26.66 percent

of males did not complete high school, only 18.02 percent of females fell in that category.

The percentage of individuals who had incomes above $40,000 was very different for males and

females. Approximately 31 percent of males as compared to 10.6 percent of females earned more

than $40,000. A larger percentage of females (20.9 percent) had income levels below $10,000.

The comparable figure for males was 9.7 percent. One of the reasons for this difference could be

the fact that more males as compared to females worked full time (92.6 percent of males versus

79 percent of females). Moreover, whereas only 14.1 percent of females worked over time,37.7

percent of males did the same.

More than a quarter of the individuals found their work too demanding. Broken down by gender,

30.7 percent of females and 27 .l percent of males felt that there were too many demands by their

employers. Approximately 15 percent of the individuats reported poor inter personal relations
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with their fellow workers. 7.4 percent of females and 5.9 percent of males felt harassed or

discriminated against in some form at their workplace. A larger percentage of females as

compared to males (13 percent of females versus 10.1 percent of males) felt threatened by layoffs

or job loss. 39 percent of males and32.8 percent of females were members of a labour union.

A comparison of the disabled and non disabled individuals reveals that whereas 11.9 percent of

the former experienced harassment or discrimination at the workplace only 6 percent of the latter

experienced the same. A higher percentage of disabled individuals as compared to able bodied,

i7.3 percent versus 10.9 percent, felt a threat of layoffor job loss. 20.8 percent of individuals

with disabilities stated they had poor inter personal relations. The comparable figure for

individuals without disabilities was 14.1 percent. Lastly, whereas 33.6 percent of the disabled felt

their work too demanding, only 28.4 percent of the able bodied felt the same way.
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4.5 Empirical results

The first step consisted of estimating an earnings equation from which the predicted values of

earnings were obtained for the entire sample.30 These predicted earnings along with the actual

earnings were used to construct a measure of relative income as described in section 4.3. Table

4.2 contains the estimation results from two ordinary least squares regressions with log of annual

earnings as the dependent variable for both. In model 1 we included the type of disability whereas

in model2 we have a dummy variable indicating whether the individual was disabled.

Table 4.2 OLS fo

'o The model was tested for sample selection bias. The results, which showed the absence
of any such bias, are presented in tables 44.1 and A4.2 inan appendix to this chapter.

r all individu Variable: Los of Annual Earnin

MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-
Ratio

P.
Value

Estimated
Coeff.

T-
Ratio

P.
Value

Constant 9.2207 39.66 0.00 9.2207 39.61 000

Log Hours 0 3909 12.24 0.00 0.3910 t2.22 000

Age 0 000537 5.36 0.00 0.000539 5.38 000

Age-Squared 0.0000062 4.72 0.00 0.0000062 4.70 0.00

Member of Labour Union 0.2509 14.43 0.00 0.2513 14.51 000

Male 0.2934 15.13 000 0.2931 15 09 0.00

Marital status (Base Category: Single)

Married 0.1 1 84 5.04 000 0. I 170 498 000

Divorced/Separated 0.0769 2.56 0.01 0.0761 2.54 0.01

Widowed 0.2068 2.84 0.01 0.2076 2.84 001

t20



MODEL 1 MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P-
Value

Estimated
Coeff.

T-
Ratio

P-
Value

Type of Disability (Base Category: Non Disabled)

Vision -0.0343 -0.46 0.65

Hearing -0.0723 -1.06 0.29

Speech -0.0812 -0.67 0.50

Mobility 0 0369 0.68 0.50

Dexterity -0 0872 -1.s6 0.12

Other Disability -0.1000 -1.56 0.12

Disabled -0.0483 -r.66 0.10

Immigrant -0.0234 -0.79 0.43 -0.0244 -0.82 041

Student -0.6117 -11.53 0.00 -0.6111 -11.53 000

Child less than 5 0 1295 5.19 0.00 0.1308 5.24 0.00

Household Size -0.0596 -8.03 0.00 -0 0597 -8.07 0.00

Full Year Full Time 0.3840 8.92 0.00 0.3836 8.91 0.00

Part Year Full Time 0.1662 4.02 0.00 0.t662 4.02 0.00

Overtime 0.0372 I .85 0.06 0.0362 1.80 0.07

Ethnic Origin (Base Category: British)

French -0 0285 -1.17 0.24 -0.0294 -1.21 0.23

Other European -0.0023 -0.11 0.91 -0.0026 -0.13 090

North American -0.0489 -1.53 0.13 -0.0486 -1.52 0.13

Other -0 0293 -0.68 0.50 -0.0283 -0 66 0.5 r

Occupation (Base Category: ClericaVsales/Service)

Management/ Superusors 0.2474 8.57 0.00 0.2484 8.60 0.00

ProfessionaVS emi Prof. 0.2731 9.75 0.00 0.2738 9.77 0.00
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MODEL I MODEL 2

Variable Estimated
Coeff.

T-
Ratio

P-
Value

Estimated
Coeff.

T.
Ratio

P-
Value

TechniciansÆoremen 0.2636 7.49 0.00 0.2632 752 000

Manual 0.0323 t. 15 025 0.0323 1.15 025

Farming -0.1898 -2.06 0.04 -0.1925 -2.t0 0.04

Skilled CraftsiTrades 0.2073 6.90 0.00 0.2064 6.86 0.00

Education (Base Category: High School)

Less Than High School -0.3392 -5.44 0.00 -0.3386 -5.39 0.00

Some High School -0.1715 -5 90 0.00 -0.1738 -5.98 0.00

Some Community/Trade 0.0642 2.18 0.03 0.0639 217 0.03

Diploma 0.1021 3.94 0.00 0.1020 3.94 0.00

Bachelors 0.2036 6. r8 0.00 0.2034 6.19 0.00

Masters or Ph.D. 0.0787 1.70 0.09 0 0809 r.75 008

Province (Base Category: Ontario)

Newfoundland/P.E.I -0 1976 -5.22 0.00 -0. 1980 -5.22 0.00

Nova Scotia -0.1780 -4.67 0.00 -0.1769 -4.66 0.00

New Brunswick -0.r753 -4.41 0.00 -0.t743 -4.43 0.00

Quebec -0.0048 -0.16 0.88 -0.0035 -0.1 I 0.91

Manitoba -0.0852 -2.34 0.02 -0.0837 -2.29 0.02

Saskatchewan -0.1902 -4.92 0.00 -0. 1881 -4.86 0.00

Alberta -0.0747 -2.40 0.02 -0 0739 -2.38 0.02

British Columbia -0.0183 -0.63 0.53 -0.0181 -0.62 0.54

Number of Observations : 4465

R - Square:0.6558 Adjusted R-
Square :0.6523

R - Square :
0.65s3

Adjusted R -
Square :0.6522

The results from both the models are fairþ close, hence, we limit most of our discussion to model
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1. As expected, hours worked and earnings are positively related.3t Individuals who were

members of a labour union earned 28.52 percent more as compared to non members. The

earnings of males were 34.98 percent higher than those of females. Married, divorced/separated

and widowed males and females earned more than their single counterparts. Students earned

45.7 6 percent less than non students. Individuals who worked full time or overtime earned more

money as compared to those working part time. Ethnic origin had no significant effect on earnings

and neither did being an immigrant. Those with a child aged less than 5 years, earned 13.83

percent more as compared to individuals who did not have a child in that age group or who did

not have a child at all.

Looking at occupations, the earnings of those engaged in farming were the lowest. They earned

17.29 percent less than those in clericalisales/service. The earnings of those engaged in all other

occupations were higher than clericaVsales/service (results for manual being statistically

insignificant). Managers and professionals earned 28.07 percent and 31.40 percent more,

respectively, as compared to those employed in clericaVsales/service. Individuals with technical

jobs and those engaged in skilled trades and crafts earned 30.16 percent and23.04 percent more,

respectively, than the base category.

tr One would expect the coefücient on log hours to be equal to one. This follows from the
fact that earnings E:WH, where W is the wage rate and H is hours. Thus, 1og:l¡ff+lnH. This
implies a coefficient of one in a regression of log of earnings on log hours if log wages and log
hours are uncorrelated. The reason for the low value (0.39) in this study is that we also include
dummies for parl year full time and full year full time workers. Both these are also a measure of
hours worked.
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As expected, education has an effect on earnings. Individuals who never attended high school and

those who attended but did not complete high school had earning s 28 .77 percent and 15 .7 6

percent lower, respectively, as compared to individuals who completed high school. Individuals

with some additional education after high school had higher earnings. Those who acquired some

trade or attended some community college or university earned 6.63 percent more than those who

quit education after completing high school. Individuals with a bachelors degree had earnings

considerably higher (22.58 percent) than the base category.

From the results it appears that type of disability does not have any affect on earnings, the results

being statistically insignificant for all types of disabilities. When a variable indicating the presence

of disability rather than the type of disability is introduced, we see that individuals with disabilities

earned 4.72 percent less than the able bodied.

Predicted values for income were obtained from the earnings regressions and absolute income

levels were divided by these values to obtain relative income to be used in the job satisfaction

models. The results from estimating the job satisfactions models for all individuals are presented in

table 4.3 The results from separate models for males and females are included in the appendix

(Tables 44.3 and A4.4). The dependent variable, job satisfaction, takes four outcomes the lowest

being'very dissatisfied' and the highest being 'very satisfied'. The models were estimated using

ordered probit.
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ble 4.3 Ordered Probit for all individualaDle 4.J Urdered problt ïor all I s: l)e Variable: Job Satisfaction

MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-
Ratio

P-
Value

Estimated
Coeff.

T.
Ratio

P.
Value

Relative Income T.6648 3.80 000 1.6702 3 81 0.00

Log Hours -0.0123 -0.28 078 -0.0128 -0.29 0.77

Age -0.00047 -2.16 0.03 -0.00046 -2.t1 0.04

Age-Squared 0.0000077 2.64 0.01 0.0000075 257 001

Member of Labour Union 0.0744 1.65 0.10 0.0773 r.72 0.09

Male -0.1412 -3.16 0.00 -0.1407 -3. 15 0.00

Morital stqtus (Base Category: Single)

Married 0.0255 040 0.69 0.0246 0.39 0.70

Divorced/Separated -0.tt77 -t 63 0.10 -0.1171 -r.62 0.11

Widowed 0.1968 121 0.23 0.2035 t.25 0.2t

Type of Disability (Base Category: Non Disabled)

Vision -0.4370 -2.58 0.01

Hearing -0.2591 -1 98 0.05

Speech 0.0150 006 0.95

Mobility -0.1567 -1.40 0.16

Dexterity -0.3617 -3.24 0.00

Other Disability -0.2249 -1.9s 0.05

Disabled -0.2913 -4.99 0.00

Benefits 0.0428 4.73 0.00 0.0426 4.72 0.00

Immigrant -0. 1848 -2.84 001 -0. 1817 -2.80 001

Student 0.2746 3.17 000 0.2750 3.17 000

Working Spouse 0.0598 1.06 0.29 0.0577 r02 0.31
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P-
Value

Estimated
Coeff.

T.
Ratio

P.
Value

Full Year Full Time 0.0208 0.27 0.79 0.0212 028 0.78

Part Year Full Time -0.2272 -3.25 0.00 -0.2278 -3.26 0.00

Day Time 0.0277 064 0.53 0 0284 0.65 0.5l

Overtime 0.1950 4.r2 0.00 0. I 956 414 0.00

Workplace Hazard
Exposure

-0.1048 -2.35 0.02 -0. 1081 -2,43 0.02

Too Many Demands -0.3597 -8.10 0.00 -0 3588 -8.08 0.00

Risk Of Accident/Injury -0.2165 -3 30 0.00 -0.2156 -3.29 0.00

Poor Interpersonal
Relations

-0.4723 -8 77 0.00 -0.4715 -8.76 0.00

Harassment /
Discrimination

-0 31 18 -4.22 0.00 -0.3176 -4.31 0.00

Threat of LayoffJob Loss -0.3295 -s.90 0.00 -0.3277 -5.87 0.00

Occupation (Base Category: ClericaVsales)

Management 0. 1 885 2.87 0.00 0. I 880 287 000

Professional 0.23t2 3.69 000 0.2315 3.69 000

Technical 0 2074 2.r4 0.03 0.2048 2.12 0.03

Manual -0.0909 -1 59 01I -0 0916 -1.60 0.1 I

Farming -0.0607 -0.36 0.72 -0.05421 -0.32 0.7s

Crafts 0 0788 1.06 0.29 0.0764 1.02 0 3l

Education (Base Category: High School)

Less Than High School -0.0881 -0.73 0.47 -0.0972 -0.80 0.42

Some High School -0.0897 t.45 0. 15 -0 0898 -1 45 0. 15

Some CommunitylTrade -0 0804 -1.31 0.19 -0.0778 -1.26 0.2r

Diploma -0.0523 -0 91 0.37 -0.0541 -0.94 0.35
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P-
Value

Estimated
Coeff.

T-
Ratio

P-
Value

Bachelors -0 0651 -0.88 0.38 -0 0663 -0.90 0.37

Masters or Ph.D 0 0738 062 0.54 0.0721 060 0.55

Ethnic Origin (Base Category: British)

French 0.0396 0.71 0.44 0 0378 0.74 0.46

Other European 0.0320 0.71 0.48 0.0289 064 0.52

North American -0.0680 -1.05 0.29 -0.0640 -0.99 0.32

Other 0 0012 0.01 099 -0.0044 -0.05 0.96

Province (Base Category: Ontario)

NewfoundlandÆ.E.I -0.0267 -0.33 0.75 -0.0244 -0.30 077

Nova Scotia -0.0795 -0.93 0.35 -0.0731 -0.86 0.39

New Brunswick -0.0518 -0.59 0.56 -0.0460 -0.52 0.60

Quebec -01374 -2.04 0.04 -0.1323 -1.96 0.05

Manitoba -0 0243 -0 30 0.77 -0.0189 -0.23 082

Saskatchewan -0.0941 -l 13 0.26 -0.0886 -1.07 029

Alberta -0.0509 -0.77 0.44 -0 0519 -0.79 0.43

British Columbia -0 0825 -1.28 0.20 -0.0816 -1.27 0.2r

cutl -0.9140 -0.9135

cut2 -0.2078 -0.2072

cut3 0.9724 0.9727

Number of Observations 4465 4465

Pseudo R-Squared 0.0758 0.0756

Log Likelihood -397t.28 -3972 27
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The results show that the coefücient of relative income is positive and significant. This implies

that individuals are concerned with how much they earn as compared to the earnings of other

individuals with the same characteristics. These results are in line with Sloane and Williams (2000)

and Ciark and Oswald (1996). The estimation of separate equations for males and females

revealed that only males are concerned about relative income. The coefücient was statistically

insignificant for females. This confirms the findings of Ward and Slone (2000).

Age has a U shaped relationship with job satisfaction for males and females combined. Clark and

Oswald (1996) also found this U shaped relationship for British workers. In the case of the

combined model, individuals reach the lowest level ofjob satisfaction around 3l years of age.

The results from model 2 show that disability has a negative effect on job satisfaction. Those who

are disabled have significantly lower levels ofjob satisfaction as compared to the non disabled

population This result also holds when estimations are done separateþ for males and females.

Model 1 contains variables for different types of disabilities. Individuals with vision, hearing,

dexterity or some other kind of disability, not included separately in the model, have significant

negative coefücients. Thus the levels ofjob satisfaction for individuals with these types of

disabilities are lower than the abte bodied workers. The results are statistically insignificant for

speech and mobility.32 Separate estimations for males and females reveal that the results are

statistically significant for vision, dexterity and 'other type of disability' in the case of males and

" When worþlace characteristics are excluded from the model, the coefücient of mobility
becomes statistically signifi cant.

t28



hearing in the case of females.

Worþlace characteristics were also found to affect job satisfaction. Individuals who reported

some type of workplace health hazard exposure are likely to be less satisfied. The same is true for

those with demanding jobs and poor interpersonal relations. Individuals whose jobs involve risk of

accident or injury are also likely to be less satisfied as compared to individuals with'safer' jobs.

The results also show that satisfaction levels would be lower for workers experiencing some form

of harassment or discrimination at their work place and for those who are threatened by layoffs.

Except the result for exposure to worþlace health hazard, all other results also hold when

analysis is performed separately for males and females. In the case of exposure to worþlace

health hazards, the coefticient in statistically significant only for males.

Looking at the occupation categories, managers, supervisors, professionals, semi professionals

and those engaged in technical occupations are likely to be more satisfied as compared to

individuals holding clerical, sales and service jobs. In the case of males, manual workers are likely

to experience less job satisfaction. Education does not seem to have any affect on job satisfaction.

The dummy for union membership is positive. This implies that union members are more satisfied

with their jobs as compared to non members. A similar result is reported by Sloane and Williams

(2000) A large number of studies that have looked at union membership and job satisfaction have

found membership to have a negative affect on most of the facets ofjob satisfaction. Studies by

Gordon and Denisi (1995) and Pfeffer and Davis-Blake (1990) maintain, however, that this
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negative relationship would disappear if worHng conditions were better controlled. In this paper

we have attempted to control for some such conditions. When the models were estimated without

the workplace characteristics (results not reported here) the coefficient on union membership was

found to be statistically insignificant.

Looking atthe results in table 4.3 we see that males are signifïcantly less satisfied with their jobs

as compared to females. This result is consistent with the fìndings of a majority of studies. Clark

(1997) attributes this result to the notion of relative well-being, especially relative to workers'

expectations. According to him, an identical man and woman with the same jobs and expectations

would report identical job satisfaction, but women's expectations, he argues, are lower than

men's. This hypothesis is supported by his findings.33

Marital status has mixed results. Widowed males are less satisfïed as compared to single males.

The results are statistically insignificant for married and divorced or separated males. In the case

of females, those who are married or widowed are more satisfîed and those who are divorced or

separated are less satisfied with their jobs as compared to single females. When estimation was

done for males and females together, we see that in one of the models those who were divorced

or separated are less likely to be satisfied with their jobs, the remaining results being statistically

insignificant.

33 Clark's hypothesis was not tested here as the sample would have to be restricted to
highty educated young individuals. The focus of this essay is on disabled individuals rather than
male female satisfaction differentials.

130



As compared to non-immigrants, immigrant workers report a lower level of satisfaction. This

result is similar to the relationship that has been found in the U.S. between race and satisfaction

((Hersch and Stone (1990)). In separate estimations, we find that this result holds only for female

immigrants.

The number of fringe benefits has a positive effect on job satisfaction of both males and females.

Students are more likely to be satisfied with their jobs. Having a working spouse had no effect on

job satisfaction in the combined model but for males it had a positive significant effect. Lastly

those who work overtime are more likely to be satisfied.
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4.6 Conclusion

Very few economists have studied job satisfaction because it is considered to be a subjective

variable. Yet, Freeman (1978) shows that job satisfaction is a major determinant of labour market

mobility and contains useful information for predicting behaviour. In this essay an attempt was

made to study the relationship between disability and job satisfaction. It was found that even after

controlling for relative income and job place characteristics such as harassment or discrimination,

individuals with disabilities were less satisfied with their jobs as compared to the able bodied. Six

different types of disabilities, vision, hearing, speech, mobility, dexterity and other, were

introduced as independent variables. The results showed that those with a vision, dexterity,

hearing or other disability were less likely to be satisfied with their jobs as compared to individuals

without disabilities. The results for mobility and speech disabilities were statistically insignificant.

Age was found to have a U shaped relationship with job satisfaction, with the minima of the

relationship lying around 31 years of age. The U shape relationship is in line with the findings for

British workers (see Clark and Oswald (1996)). Results for relative income show that individuals

are more satisfied with their jobs if they earn more relative to what others with similar

characteristics earn. Some of the other results show that males are more likely to be satisfied with

their jobs as compared to females and so are unionized workers as compared to non unionized

workers.

The fact that disabled individuals were found to be less satisfied than non disabled even after
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controlling for a number of factors points to the need for exploring their needs at the workplace.

It is possible that the reason for less job satisfaction is the increased difüculty they might

experience to perform certain tasks.3a If that were the case, then provision of assistive technoiogy

would increase satisfaction. The data set used in this paper did not have information on provision

of assistive technology. It would be interesting to explore this relationship.

3a It would also follow then, that results would vary by severity of disability. Unfortunately
that categorizationis not provided in the General Social Survey.
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Appendix 4A

Table 4.1 Probit for44.1 Probit for Males & Females Variable -abour Force Participation

MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-Ratio Estimated
Coeff.

T-Ratio

Constant 0 t677 0.81 0 1685 0.8212

Age 0.00t77 5.94 0.00176 s.92

Age-Squared -0 0000376 - 13.06 -0 0000375 - 13.06

Male 0 6052 16.00 0.6061 16.04

Marital status (Base
Category: Single)

Maried 0.1069 1.s9 0 1093 r.63

Divorced/Separated 0.2395 3.29 0.2371 3.27

Widowed -0 0749 -0.67 -0.0675 -0.60

Type of Disability (Base

Category: Non Disabled)

Vision -0.3255 -2.23

Hearing -0.1s26 -r.40

Speech -0.1053 -0.53

Mobility -0.s428 -6.19

Dexterity -0.4148 -4.36

Other Disability -0 s725 -6.03

Disabled -0.4550 -9.17

Immigrant -0.t672 -2.75 -0. 1 568 -2.58

Child Less Than 5 -0 4939 -9.24 -0.4954 -9 27
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-Ratio Estimated
Coeff.

T-Ratio

Household Size -0.0739 -4 56 -0.0716 -4 42

Student -r.0604 -16.24 -1.0619 -16.28

Working Spouse 0.0849 1.56 0.0822 1.52

Education (Base Category:
High School)

Less Than High School -0 4391 -4.82 -0 4439 -4.89

Some High School -0.2921 -5.33 -0.2918 -5.33

Some Community/Trade 0.0807 1.34 0 0802 r.33

Diploma 0.2432 4.21 0.2403 4.t7

Bachelors 0 4409 6.20 0 4366 6.14

Masters or Ph.D. 0 6821 s.11 0 6809 s.11

Ethnic Origin @ase
Category: British)

French -0.0265 -0.54 -0.0293 -0.60

Other European -0 0899 -2.04 -0.0927 -2.11

North American -0.2297 -3.88 -0.2235 -3.78

Other -0 1604 -1.83 -0.1674 -1.91

Province (Base Category:
Ontario)

NewfoundlandÆ.E.I 0.0139 0. 18 0.0185 0.25

Nova Scotia 0 0415 0.51 0.0440 0.54

New Brunswick 0.0179 0.22 0.0193 0.23

Quebec 0.0523 0.85 0.0530 0.86

Manitoba 0.2060 2.58 0 2094 2.62
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-Ratio Estimated
Coeff.

T-Ratio

Saskatchewan 0 1954 2.44 0.2014 252

Alberta 0 1692 2.68 Ioroæ 2.69

British Columbia 0.0984 1.59 0.0980 1.58

Number of Observations T otal:67 0l ; 446 5:1 ; 223 6:0

Log Likelihood -4266.9 -4266.9

Table 44.2 OLS for4.2 OLS for all individuals; Dependent Variable: Loe of Annual Earni

MODEL I MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P.
Value

Estimated
Coeff.

T.
Ratio

P-
Value

Constant 9.2474 37.18 0.00 9.2498 37.17 0.00

Lamda -0.0332 -0.29 077 -0.0359 -0 33 0.74

Log Hours 0.3909 12.24 0.00 0.3910 12 21 0.00

Age 0.0005 3.22 0.00 0 0005 3.23 0.00

Age-Squared 0.000007 2.66 001 0.000007 2.70 0.01

Member of Labour Union 0.2508 14.42 000 0.2st2 14 50 0.00

Male 0.2851 875 000 0.2841 8.80 0.00

Marital status (Base
Category: Single)

Married 0.1160 467 0.00 0.1r44 462 0.00

Divorced/Separated 0.0742 235 0.02 0.0731 2.32 0.02

Widowed 0.2108 283 001 0.2119 2.84 0.00
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MODEL I MODEL2

Variable Estimated
Coeff.

T.
Ratio

P-
Value

Estimated
Coeff.

T.
Ratio

P-
Value

Type of Disability @ase Category: Non Disabled)

Vision -0 0288 -0 38 0.70

Hearing -0 0686 -0 99 0.32

Speech -0 0790 -0.65 0.5 I

Mobility 0.0463 0.77 0.44

Dexterity -0.0804 -1 35 0. 18

Other Disability -0.0904 1.27 0.20

Disabled -0 0400 -1.06 0.29

Immigrant -0.0205 -0.67 0.51 -0.0214 -0.70 0.49

Student -0.5954 -7.83 0.00 -0.5934 -7 88 0.00

Child less than 5 0.1368 4.07 0.00 0.1387 4.16 0.00

Household Size -0.0591 -7.76 0.00 -0.0591 -7.83 000

Full Year Full Time 0.3836 8.88 0.00 0.3832 8.87 0.00

Part Year Full Time 0.1657 4.00 0.00 0.1656 3.99 000

Overtime 0.0373 1.86 0.06 0.0363 l.8l 007

Ethnic Origin (Base Category: British)

French -0.0281 -1 15 025 -0 0289 -1.81 0.24

Other European -0.0011 -0.05 096 -0 0012 -0.06 0.95

North American -0.0454 -t 34 018 -0.0449 -1.33 0.18

Other -0.0269 -0.62 0.54 -0.0256 -0 59 0.56

O c cup at i on (B ase Category : ClericaVS ales/S ervice)

Management/ Supervisors 0.2473 8.57 0.00 0.2483 8.60 0.00
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-
Ratio

P.
Value

Estimated
Coeff.

T.
Ratio

P-
Value

Professional/S emi Prof 0.2731 9.75 0.00 0 2737 9.77 0.00

TechniciansÆoremen 0.2634 7.48 0.00 0.2629 7.51 000

Manual 0 0321 r.t4 0.25 0.0321 rt4 0.25

Farming -0 1907 -2.07 0.04 -0.1933 -2.11 0.04

Skilled Crafts/Trades 0 2075 6.90 0.00 0.2066 9.87 0.00

Education (Base Category: High School)

Less Than High School -0.3295 -4.70 000 -0.3279 -4.67 000

Some High School -0.T664 -4.93 0.00 -0.1682 -5.01 0.00

Some Community/Trade 0.0634 2.t2 003 0.0626 2.tl 0.04

Diploma 0.0988 3.52 000 0.0984 3.53 0.00

Bachelors 0.1978 5.24 0.00 0.1973 5.27 0.00

Masters or Ph.D. 0.0699 1.28 0.20 0.0713 1.31 0.19

Province (Base Category: Ontario)

Newfoundland/P.E.I -0 1981 -5.23 0.00 -0.1986 -5.24 0.00

Nova Scotia -0.T790 -4 69 0.00 -0.1780 -4.67 0.00

New Brunswick -0.1760 -4.48 0.00 -0.T751 -4.44 0.00

Quebec -0.0059 -0.18 0.85 -0.0047 -0. l5 0.88

Manitoba -0.0888 -2.32 0.02 -0.0876 -2.29 0.02

Saskatchewan -0.1932 -4.87 0.00 -0. 1915 -4.81 000

Alberta -0 0771 -2.41 0.02 -0 0764 -2.39 002

British Columbia -0.0199 -0.67 0.51 -0.0199 -0.67 0.51

Number of Observations : 4465

R - Square:0.6558 Adjusted R-
Square :0.6522

R - Square:
0.6553

Adjusted R -
Square :0.6522
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Table 44.3 Orderedable 44.3 Ordered Probit for Males Variable: Job Satisfaction

MODEL 1 MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P.
Value

Estimated
Coeff.

T-
Ratio

P.
Value

Relative Income 3 3454 5.30 000 3.3 509 5.31 0.00

Log Hours 0 0003 0.00 1.00 0.0044 0.06 0.95

Age -0.000836 -1.92 006 -0.000839 r.94 0.05

Age-Squared 0.0000114 2.00 0.05 0.0000112 t.97 0.05

Member of Labour Union 0.rs46 2.47 0.01 0.t614 258 0.01

Marital status (Base Category: Single)

Married -0.0585 -0.72 047 -0.0612 -0.76 0.45

Divorced/Separated -0 0258 -0.23 082 -0.0203 -0.18 0.86

Widowed -0.7929 -t 7l 0.09 -0.1897 ,r.71 0.09

Type of Disobility (Base Category: Non Disabled)

Vision -0.5564 -2 20 0.03

Hearing -0.1624 -0.87 0.39

Speech 0.1604 0.53 0.60

Mobility -0.1 843 -r 04 0.30

Dexterity -0.4572 -2.85 0.00

Other Disability -0.3073 -1.88 0.06

Disabled -0.3198 -3.80 0.00

Benefits 0.0319 2.41 002 0.03179 2.40 002

Immigrant -0.0777 -0.82 041 -0.0743 -0.79 043

Student 0.4081 3.13 0.00 0.4150 3.19 0.00

Working Spouse 0.1186 1.73 0.00 0.0063 1.70 0.09

Full Year Full Time 0.1006 0.71 0.48 0.0953 067 0.50
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-
Ratio

P-
Value

Estimated
Coeff.

T.
Ratio

P-
Value

Part Year Full Time -0.2792 -2.22 0.03 -0.2863 -2.27 0.02

Day Time 0.0189 0.31 0.75 0.0220 0.36 0.72

Overtime 0.2821 4.65 0.00 0.2851 4.7r 0.00

Dangerous Work -0.1573 -2 34 0.02 -0.1604 -2 39 0.02

Demanding Work -0.3031 -4.66 0.00 -0.30t2 -4.63 0.00

Risky Work -0.1792 -2.10 004 -0. r790 -2.10 004

Poor Inter -0.4329 -5.52 0.00 -0.4308 -5.50 0.00

Harassment -0.3960 -3.54 0.00 -0 4019 -3.59 0.00

Threat ofLayoff -0.3058 -3 99 0.00 -0 3024 -3 95 0.00

O c c up at i on (B ase Category : ClericaVS ales/S ervice)

Management 0.0638 0.60 0.55 0.05s9 0.53 060

Professional 0.1062 0.97 0.33 0.1008 0.93 0.36

Technical 0.1710 1.36 0. 18 0. 1618 r.28 0.20

Manual -0. I 504 -1.78 0.08 -0 1509 -r.79 0.07

Farming -0.0832 -0.41 0.68 -0.0779 -0.39 0.70

Crafts 0.0370 0.39 0.70 0.0329 0.35 073

Education (Base Category: High School)

Less Than High School 0.0919 0.55 0.58 0.0907 0.55 0.59

Some High School -0.0936 -1.1 1 0.27 -0.0934 -1 11 0.27

Some Community/Trade -0.1405 -1.57 0.12 -0.1431 -1 60 0.1 I

Diploma -0.0503 -0.60 0.55 -0.0541 -0.64 0.52

Bachelors 0.0065 006 0.95 0.0059 0.05 0.96

Masters or Ph.D. 0.1891 Ll8 0.24 0. I 863 L.t7 0.24
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P-
Value

Estimated
Coeff.

T-
Ratio

P-
Value

Ethnic Origin (Base
Category: British)

French 0 1017 1.38 0.r7 0 0946 r.29 020

Other European 0 0661 1.03 0.30 0.0591 0.92 036

North American -0 0423 -0.47 0.64 -0.0314 -0.35 073

Other 0 0085 0.06 0.95 -0.0022 -0 02 0.99

Province (Base Category.
Ontario)

NewfoundlandÆ.E,.I 0.0019 0.02 0.99 0 0202 0.17 0.86

Nova Scotia -0.0798 -0.65 0.51 -0 0630 -0.52 0.61

New Brunswick 0 0088 0.07 0.94 0.0243 0.20 084

Quebec -0 1028 -1.06 0.29 -0.0949 -0.98 0.33

Manitoba 0 0406 0.35 0.73 0.0452 0.39 070

Saskatchewan -0.09r6 -0.76 0.45 -0.0896 -0.7s 046

Alberta -0 t562 -1.63 0.10 -0.1s79 -1.65 010

British Columbia -0 0676 -0.74 0.46 -0.0668 -0.73 0.46

cutl 0.8758 0 8999

cut2 L5958 t.6177

cut3 2.841s 2.8624

Number of Observations 2228 2228

Pseudo R-Squared 0.0844 0.0837

Log Likelihood -2005 -2006
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Table 44.4 Ordered Probit for Femalesa ent Variable: Job Satisfaction

MODEL 1 MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P.
Value

Estimated
Coeff.

T-
Ratio

P.
Value

Relative Income 0.5327 0.09 089 0.5421 0.91 0.36

Log Hours -0.0008 -0.01 499 -0.0034 -0.06 0.95

Age -0.0003 -0.75 0.45 -0.0003 -0.71 0.48

Age-Squared 0.000009 r.42 0.16 0.000009 1.3 8 0.17

Member of Labour Union 0.00003 0.00 1.00 -0.0022 -0 03 0.97

Mqrital status (Base
Category: Single)

Married 0.2183 1.80 0.07 0.2127 r.76 0.08

Divorced/Separated -0.1849 -1.92 006 -0. I 850 -1.92 0.06

Widowed 0.3789 2.04 0.04 0.3848 2.08 0.04

Type of Disability (Base
Category: Non Disabled)

Vision -0.2582 -1. 10 0.27

Hearing -0.3623 -1.94 0.05

Speech -0.2271 -0.58 0.57

Mobility -0.1550 -1.05 029

Dexterity -0.23t9 -1.45 015

Other Disability -0.2036 -1.23 0.22

Disabled -0.2660 -3.23 000

Benefits 0 0s36 a)) 0.00 0.053s 422 0.00

Immigrant -0.2862 -3.13 0.00 -0.2884 -3 17 0.00

Student 0.t521 t.25 0.21 0.1492 1.23 0.22
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T-
Ratio

P-
Value

Estimated
Coeff.

T-
Ratio

P-
Value

Working Spouse -0.1473 -1.29 0.19 -0.1440 -1.27 0.20

Full Year Full Time -0 0373 -0.39 0.69 -0 0351 -0.37 0.71

Part Year Full Time -0.1059 -1. 16 0.25 -0 t047 -1 t4 0.25

Day Time 0 0384 0.59 0.55 0.0392 0.61 0.54

Overtime 0 0535 0.66 0.51 0.0523 0.64 0.52

Dangerous Work -0.0796 -1.30 019 -0.0776 -t.2t 0.21

Demanding Work -0.4386 -7.06 000 -0.4365 -7.04 0.00

Risky Work -0.29t9 -2.76 0.01 -0.29T1 -2.75 001

Poor Inter -0.5380 -7.14 000 -0.5376 -7.14 0.00

Harassment -0.2088 -2.09 0.04 -0.2099 -2.11 0.04

Threat oflayoff -0.3583 -4.28 0.00 -0.3574 -4.27 0.00

Occupation (Base
Category: Clerical/Sales)

Management 0 2801 3.22 0.00 0 2824 3.25 0.00

Professional 0 3280 4.07 0.00 0.3328 4.t3 0.00

Technical 0.2s24 t.46 0. 15 0.2558 1.48 0.14

Manual -0.0378 -0.42 067 -0.0360 -0.40 069

Farming -0.1455 -0.43 0.67 -0.1461 -0.43 0.67

Crafts 0.3601 1.35 018 0.3692 1.39 0.16

Education (Base

Category: High School)

Less Than High School -0.3610 -1.95 0.05 -0.3864 -2.r0 0.04

Some High School -0.0832 -0 89 0.37 -0.0827 -0.88 038

Some Community/Trade -0.0237 -0 28 0.78 -0.0216 -0.25 0.80

Diploma -0.0362 -0 45 0.65 -0.0355 -0.44 066
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MODEL 1 MODEL 2

Variable Estimated
Coeff.

T.
Ratio

P.
Value

Estimated
Coeff.

T.
Ratio

P-
Value

Bachelors -0.t129 1.10 0.27 -0.1118 -1 09 028

Masters or Ph.D. -0.0323 -0.17 0.86 -0.0303 -0.16 0.87

Ethnic Origin (Base

Category: British)

French -0.0253 -0.35 0.73 -0.0266 -0.37 0.71

Other European -0 0169 -0 26 0.79 -0.017r -0.26 0.79

North American -0.0740 -0.78 0.43 -0.0724 -0.77 044

Other -0.0306 -0.23 0.82 -0.0265 -0 20 084

Province (Base Category: Ontario)

Newfoundland/P.E.I -0.0818 -0.69 0.49 -0.0896 -0.76 0.45

Nova Scotia -0 0509 -0.42 068 -0.0564 -0.46 0.64

New Brunswick -0.1It0 -0.85 0.40 -0.1101 -0.84 0.40

Quebec -0.2t27 -2.21 0.03 -0.2125 -2 21 0.03

Manitoba -0.0987 -0.85 0.40 -0.0966 -0.83 0.41

Saskatchewan -0 0815 -0 69 0.48 -0 0801 -0 68 0.49

Alberta 0.0348 0.38 0.71 0.0303 0.33 0.74

British Columbia -0.1036 -1.11 0.26 -0.1041 -r.12 0.26

cutl -1.8703 1 8758

cutZ - 1.1 533 -1.1585

cut3 -0.0064 -0 0114

Number of Observations 2237 2237

Pseudo R-Squared 0 0849 0 0849

Log Likelihood -1923 -1922
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Chapter 5

Conclusions and Implications

Individuals with disabilities often confront frustrating barriers both at home and at the workplace

making independent living difücult. These bariers usually keep them from getting a job, keeping a

job, or getting a promotion based on their abilities. Office equipment and technology is generally

not designed in a way that is suitable for the disabled. In addition to physical barriers, there are

also attitudinal barriers and worþlace harassment.

In 1991 there were about 3 .5 million individuals with disabilities in Canada. This number will

increase in the future because many disabilities are associated with aging, and the elderly represent

an increasing proportion of the Canadian population. Approxim ately 43 percent of Canadians

aged 65 and over reported disability in 1991, as compared to 13 percent of those in the age group

75 to 64. Despite all this, Canadians with disabilities receive little research and policy attention.

In this thesis an attempt was made to address some of the issues related to disabilities. The first

issue that was addressed related to assistive technology/employer accommodations and how these

would impact the labour supply of disabled individuals. Data from the 1991 Health and Activity

Limitation Survey revealed that approximately three fourths of Canadians with disabilities who

required some form of assistive technology/employer accommodations were provided with the

same. Among both males and females, job redesign and reduced hours/modified hours/modified

duties were the most frequently required. In this essay it was hypothesized that provision of

t45



assistive technology/employer accommodations would increase the labour supply of disabled

individuals through the effect these provisions have on the severity of disability. Labour supply, in

our case measured as hours worked, would increase if the severity of disability is reduced. The

severity of disability can be reduced by providing a disabled individual with some device that he or

she needs, to perform a task which able bodied individuals can routinely perform. An econometric

model was estimated to study the impact of the provision of assistive technology/employer

accommodations on the annual hours worked, controlling for various other socioeconomic

factors, such as wages, age and education among others. It was found that among disabled males

who did not need assistive technology/employer accommodations, the severity of disability had a

negative effect on labour supply. Mildly, moderately and severely disabled males who did not need

assistive technology/employer accommodations worked 12.07 percent, 15.06 percent, and34.45

percent less hours than the able bodied workers. Among the severely disabled males, those who

had access to assistive technology at their worþlace or those whose employers accommodated

them worked36.6l percent less as compared to the able bodied males. Severely disabled males

who were not provided with assistive technology/employer accommodations worked 59.15

percent less hours as compared to males without disabilities. Thus, among this category of the

disabled, if the employer provides them with the devices they need or accommodates them in the

desired way, labour supply would increase. The same is true for moderately disabled males. Those

who were accommodated worked 19.96 percent less hours whereas those who were not, worked

31.02 percent less as compared to males without disabilities. In the case of females, those with

moderate disabilities who had access to assistive technology/employer accommodations worked

25.12 percent less than the able bodied females. The comparable figure for moderately disabled
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females who were not provided with assistive technology/employer accommodations was 44.42

percent. The results for mildly disabled males and females and severely disabled females were hard

to interpret given that some of the coefücients were statistically insignificant.

Whereas, the first essay concentrated on assistive technology at the workplace, the second

explored the determinants of presence of such technology and modifications in the homes of the

disabled. A wide variety of modifications/devices both inside the residences and ones used to

access the residence were considered. These modifications improve the ability of disabled

individuals to function in their houses and hence contribute to greater independence and safety. As

in the first essay, data from 1991 HALS was employed. The modifications were lumped into three

categories, specialized features inside residence, such as grab bars, bedibath lifts, audio warning

devices, among others; fixtures inside residence, both in the bathroom and in the kitchen; and

specialized features used to enter or leave the residence. Binary logit models were estimated

separately for each of the categories and also for all of them taken together. The results showed

that the primary determinant of home modifications was the severity of disability. All

modifications taken together, those with moderate and severe disabilities were 3 and 12 times

more likely to have them, respectively, as compared to those with mild disabilities. Income also

had a significant effect, higher the income greater the likelihood of having a modification. To sum

the remaining results, individuals with the following characteristics were found to be more likely

to have modifications: those who live alone; live in dwellings constructed after 1981; receive

income from social assistance; own their residence. Lastly, employed individuals and males were

found to be less likely to have modifications.
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'Whereas the first essay focused on ways to increase labour supply of the disabled, the third essay

studied whether the disabled individuals who had jobs were as satisfied as their able bodied

counterparts. The data were drawn from the 1991 General Social Survey. When asked about their

satisfaction levels, i0.5 percent of Canadians with disabilities said they were dissatisfied with their

jobs. This is much higher than the 3.96 percent of individuals without disabilities who expressed

dissatisfaction with their jobs. A more detailed analysis, using ordered probit models, revealed

that even after controlling for relative income and workplace harassment and discrimination,

disabled individuals were less likely to be satisfied with their jobs as compared to able bodied

workers. When different types of disabilities were introduced into the model, the results showed

that individuals with vision, hearing, dexterity or some other kind of disability, not included

separately in the model, were likely to experience lower levels of satisfaction as compared to the

non disabled. The results for speech and mobility were statistically insignificant. Thus, we see that

not only do individuals with disabilities face a tough time getting jobs, but also that those who

have jobs do not enjoy them as much as the able bodied population. One of the possible reasons

for low levels of satisfaction might be the difficulty that a disabled individual faces while

performing a task. If this were the case, then provision of assistive technology/employer

accommodations would lead to an increase in the level of satisfaction. Data on assistive

technology/employer accommodations was not available in GSS, hence the impact of these on job

satisfaction could not be tested. If such data were available, it would be interesting to estimate a

job satisfaction model in which the disabled individuals were divided into categories similar to

those in the first essay. That would reveal whether or not the lack of assistive

technology/employer accommodations is the reason for low satisfaction.
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As mentioned earlier in this section, approximately three fourths of individuals with disabilities

who said they needed assistive technology/employer accommodations in order to work, had

access to these. At the first instance it might seem that employers have gone to great lengths to

accommodate workers. This might not be true because we have to be cautious in interpreting that

number. It is three fourths of the disabled individuals who have jobs. A large number of the

disabled who are not working might not be working because they could not fìnd an employer who

was willing to accommodate them. Unfortunately, there was no datato see whether the last

employer that the non working disabled worker had, was or was not willing to accommodate him

or her. In any case, the number of disabled who are not working because of the lack of

accommodations, is likely to be large. This fact, along with some of the results from this research,

would imply that the provision of assistive technology/employer accommodations would not only

encourage the employed disabled to work more but would also lead to higher employment rates

of the disabled. The disabled workers who are currently not working due to lack of

accommodations would then be encouraged to participate in employment. This would also

increase their incomes and would reduce the earnings differential between disabled and non

disabled individuals.

The conclusion of this research is that disabled workers should be provided with assistive

technology/employer accommodations at the work place and should be provided with barrier free

residences. The former would increase labour supply and earnings and possibly job satisfaction,

whereas the latter would increase independence and safety and reduce institutionalization. The

natural question to be asked is: is enough being done to achieve this? As pointed out in Chapter 1,
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in U.S., the Americans with Disabilities Act (ADA) was signed into law in 1990. It created rights

for the disabled, granting them equal employment opportunities, equal access to public places and

services, and by implication equal incomes. Employers are required to bear the cost burden for

providing reasonable accommodations that will enable qualified disabled individuals to compete

for jobs. Failure to do so would be considered as discriminatory.

In Canada, the Canadian Charter of Rights and the Canadian Human Rights Act ban

discrimination based on physical and mental disabilities. It has been argued by certain groups that

these two are not comprehensive enough and have not been very successful in rooting out old

bariers impeding individuals with disabilities and preventing the erection of new barriers. One

group, Ontarians with Disabilities Act Committee has been pushing for stronger legislation similar

to the ADA. The committee wants Ontario to pass a new law called the Ontarians with

Disabilities Act (ODA) with the objective of achieving a barrier free Ontario for persons with

disabilities. This would apply to employment, public transit, education, provincial and municipal

government services and facilities and other goods, services and facilities offered to the public.

The current provincial government made a promise during its 1995 campaign to enact the ODA.

To date this promise remains unfi.llfilled.

At the First Ministers' meeting in June 1996, The Canadian Prime Minister and Premiers made

tackling the needs of people with disabilities a national priority. The governments began working

together in T997 to explore ways to improve the jointly-funded Vocational Rehabilitation of

Disabled Persons (VRDP) program, which had been in place for over 35 years. In October 1997,
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Ministers responsible for Social Services approved a Multilateral Framework on Employability

Assistance for People with Disabilities (EAPD).35 It recognized that changes were needed to

better respond to the challenges faced by people with disabilities. In April 1998, the EAPD

Initiative replaced VRDP with a stronger focus on employment for individuals with disabilities

EAPD supports a broad range of programs and services to respond to the needs of disabled

individuals, from an individual taking the first step towards working, through to skills

development, on to supporting an individual at work, and finally ensuring that he or she is able to

remain working. Examples of interventions under EAPD include employment counseling,

employment planning, preemployment training, post-secondary education, skills training, assistive

aids and devices, earning supplements and other workplace supports.

EAPD is a partnership between the federal and provinciaVterritorial governments. Under bilateral

agreements signed with all the provinces, the federal government will contribute 50 percent of the

cost of eligible provinciaVteritorial programs and services. EAPD programs and services will vary

among provinces and territories, to reflect local priorities. The agreements are for a period of five

years, beginning in 1998-99.

To summarize in the words of Mashaw and Reno (1996), "..all would agree that a life of

35 
Quebec did not endorse the Multilateral Framework, although it has signed an EAPD

agreement with the Government of Canada. There are currently no EAPD agreements with
Northwest Territories, Yukon or Nunavat. However, Northwest Territories and Yukon have
endorsed the Multilateral Framework.
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productive employment, when it is practical, is far more desirable for individuals with disabilities

and for their families and society atlarge than a life of relying on cash benefits as a substitute for

wages. Moreover, even when persons with disabilities cannot be fully self-supporting, there may

be major gains in family economic welfare and substantial contribution to aggregate productivity

when impairments can be ameliorated or accommodated to permit some paid \ilork." EAPD is a

step in the right direction but it is too early to measure the benefits arising from this program.
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