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Abstract

The thesis examines key aspects of the economics of disability. The economics of disability
is a broad subject area bringing together various threads of economic research to explore
the socio-economic determinants of disability, the demand for and supply of supports and
the outcomes for people with a disability. These topics are important because of the rising
prevalence of disability, significant government expenditure on services and supports for
people with disabilities and increasing recognition of the inequities faced both across
people with disability, and between people with and without disabilities.

In the Australian context, where the research in this thesis is set, these topics have gained
importance due to major reforms to the supply of services and supports for people with a
disability. The National Disability Insurance Scheme (NDIS) was launched in 2016
following a three-year pilot phase and was due to be fully rolled out across Australia by July
2020. Not only does the scheme represent a major expansion in funding, it also involves

the introduction of choice and competition in the delivery of disability services.

While it is too early to assess the full effect of these reforms, it is important to set a
benchmark for the efficiency and equity of disability services before and during the initial
phase. This will allow the scheme to be adjusted to maximise its impact and so that other

countries can learn from the Australian experience.

The thesis first explores the factors associated with the use of services and supports, and
changes in unmet need for services across all disability types using the Survey of Disability
and Carers. The findings indicate that there were differences in the pattern of service use
before the NDIS was introduced across gender and education levels, which may have
become entrenched under the NDIS due to assessment guidelines for access to supports
based on historic levels. One measure of the success of increased funding for disability
services is a reduction in unmet need for disability services. The thesis suggests that such
a performance measure needs to account for the subjective nature of need, as we find
evidence of an increase in subjective measures of unmet need after the NDIS was

announced.

Given that autism accounts for the largest group of NDIS participants, the thesis then
focuses on autism and the factors associated with the timing of diagnosis and estimates
the impact of a child’s autism diagnosis on maternal labour supply. The results suggest
that the age of diagnosis could be reduced by improved awareness of the symptoms of

autism in girls and greater follow up where parents have concerns with development at the
Page | 7



age of one. In addition, the significant impact of autism diagnosis on maternal labour
indicates a need for a greater focus on measures to support mothers of children with autism

to remain engaged in the labour market.

The results in the thesis provide a benchmark on which future research can build to
evaluate the impact of the NDIS reforms on people with a disability.
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1 Introduction
1.1 Background and Thesis Motivation

When in February 2010 the Australian Government asked its economic think-tank, the
Productivity Commission (PC), to review the system of supports for people with a

disability, it was noted that:

“... there remains a significant level of unmet demand for disability services which
impacts upon the lives of people with disability, their families and carers. Demographic
change and the anticipated decline in the availability of informal care are expected to
place further pressure on the existing system over the coming decades.” Nick Sherry,
Assistant Treasurer, Letter to the Productivity Commission, 17 February 2010.

In providing its report back to the Government in July 2011, the PC delivered a damning

assessment of the current disability system:

“The current disability support system is underfunded, unfair, fragmented, and
inefficient, and gives people with a disability little choice and no certainty of access to
appropriate supports. The stresses on the system are growing, with rising costs for all
governments.” PC, Disability Care and Support, 31 July 2011.

The PC report proposed a way forward, a National Disability Insurance Scheme (NDIS)
that would replace existing state schemes and give people with a disability choice and
control over their lives. Forecast to cost AUD $22 billion per year to deliver when fully
established, the proposal for the NDIS was supported by all major political parties in

Australia and commenced its roll-out in July 2013 at a number of trial sites.

The NDIS aims to improve the lives of individuals and the structure of society through
reducing the disadvantage attached to having a disability. The objectives of the NDIS

are outlined in the National Disability Insurance Scheme Act 2013 and include:

e Supporting the social and economic participation of people with a
disability;

e Providing reasonable and necessary supports, including early intervention
services; and

e Giving people with a disability choice and control in setting their own

objectives and in the planning and delivery of their supports.
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The research for this thesis commenced in October 2013, three months after the NDIS
commenced its pilot phase. At that time the NDIS was operating in four trial sites (see
Appendix 1.1 for full implementation timeline) and had less than 1000 participants.
Today, the NDIS is in its final stage of implementation, covering 364,879 individuals
(National Disability Insurance Agency 2019). It was scheduled to be fully implemented
by the end of June 2020 and cover 475,000 Australians with a disability (National
Disability Insurance Agency 2019).

The catalyst for the NDIS originated in a grass-roots campaign by a coalition of
providers, people with disabilities and their families, regarding the inequities in the
existing system. A major argument made by campaigners was that the nature of
supports varied considerably, dependent on geographic location, the type of disability,
how it was acquired and the ability to agitate for services (Manne 2011, Productivity
Commission 2011).

Geography was particularly important, due to Australia’s federal system of
government, with eight state and territory governments and one national
Commonwealth government. The states and territories were historically responsible
for the funding and management of disability services, creating potential for
differences across the jurisdictions. Despite a series of Commonwealth-State
Disability Agreements commencing in 1991 the nature and availability of supports

varied considerably (Productivity Commission 2011, Purcal, Fisher et al. 2014).

Within jurisdictions, there was also significant variation in the nature of supports
provided, depending on the type of disability and how it was acquired (Productivity
Commission 2011). In the state of Victoria, people with disability could receive
assistance through three different mechanisms, depending on how they acquired their
disability (Victorian Disability Advisory Council 2010).

e A no-fault insurance scheme for those that acquired a disability due to a motor
vehicle or work accident.

e Compensation payments for those that acquired a disability due to negligence
or failure of duty-of-care (for example, a medical negligence).

e Publicly funded disability services through the Department of Human Services
for people that acquired a disability under other circumstances, such as a

genetic disorder or an accident in their home.
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The system created potential inequities between individuals that received support
through a no-fault insurance scheme, a compensation payment and those that
received support through publicly funded disability services. Rather than receive
services based on their reasonable needs, individuals receiving services from publicly
funded services often faced significant shortfalls in the care they received, compared
to the care they needed (Productivity Commission 2011).

In addition to issues around the equity of access to disability supports, arguments were
made that the existing system, which relied heavily on informal care, was not
economically efficient or sustainable. It was argued that the lack of early intervention
and deficiencies in ongoing care increased long-term costs and did not support the
economic participation of people with a disability or their carers (Productivity
Commission 2011). Rising life expectancy of people with a disability would ultimately
result in unsustainable increases in Government expenditure once ageing carers were

no longer able to provide informal care.

The NDIS aims to address these deficiencies through creating a new national system
which provides individuals with the reasonable and necessary supports to undertake
activities of daily living. The NDIS’s reliance on a combination of fee for service and
individual choice of provider, introduced choice and competition into the market for
disability services for the first time.

The motivation of the thesis is to add to the existing literature on Economics of
Disability in Australia to better understand the lives of people with a disability before
the introduction of the NDIS, including: the nature of demand for services and inequities
in access; and what factors may impact its success in transforming the lives of people
with a disability and their families. This will provide context when researchers and the
government are evaluating the impact of the NDIS in the future and help inform future
reforms to the delivery of disability services.

1.2 The Economics of Disability

The Economics of Disability covers a broad range of areas of interest to economists
which have been explored across a wide range of literature (Haveman and Wolfe
2000): socio-economic determinants (Chirikos and Nestel 1984, Krokstad and Westin
2004); the demand for and supply of supports (Kemper 1992, Bolin, Lindgren et al.
2008); the financing of disability support services (Diamond and Sheshinski 1995,
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David and Duggan 2006, Fontaine 2012, Wouterse and Smid 2017); and the impact
of policies to support people with a disability and their carers (Bound and Burkhauser
1999, Gruber 2000, Powers 2001, Chen and Van der Klaauw 2008, French and Song
2014). But before each of these areas is explored, an understanding of what disability

is and how it is defined is required.
1.2.1 Defining Disability

Economists often conceive disability through the prism of an individual's impediments
in undertaking daily activities and performing productive work (Haveman and Wolfe
2000). However, disability as a concept has been evolving and this narrow definition
fails to recognise the many dimensions and complexities that make a single definition
elusive (Leonardi, Bickenbach et al. 2006, Mitra 2006, WHO 2011, Shakespeare
2013). Language has changed significantly in the last 30 years, where there was a
“disabled person”, today a person has a disability (Fleischer, Zames et al. 2012).
While disability no longer defines the individual, it can affect an individual’s functioning.

Much of the discourse on defining disability centres around what mechanisms manifest
to impact an individual's functioning. Is it the underlying medical impairment, or the
environment or the society within which the individual operates? (Shakespeare 2013).
As a result, there are definitions of a disability from medical, sociological and political
perspectives that are variously applied to medical and administrative contexts. These

are discussed below.

The traditional medical model of disability focuses on the individual’s characteristics
and defines disability through an individual’s physical and mental ‘deficiencies’. For
administrators and researchers this view of disability is attractive, as it allows easy
categorisation for determining access to government programs or assessing need.
However, it equates disability with inferiority and fails to incorporate the importance of
the social and environmental context within which a disability manifests (Hughes and
Paterson 2006). The social model of disability incorporates these factors and views
people as being disabled by environmental and social factors, rather than their
physical or mental impairments (Shakespeare 2013). Importantly the social model of
disability does not view disability as inferior to societal norms.

While the medical and social models of disability are hard to reconcile, the World

Health Organisation (WHO 2011) offers a definition incorporating a balanced
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approach. The WHO International Classification of Functioning, Disability and Health
(ICF) defines disability as covering impairments, activity limitations and participation
restrictions (WHO 2011). Impairments are underlying problems or differences in
physical functioning such as deafness; activity limitations are difficulties in undertaking
activities such as self-dressing, and participation restrictions are issues with
undertaking any aspect of life, for example, using public transport. Disability is viewed
as the interaction between a person’s health condition or impairment and personal and

environmental factors.

The WHO definition moves disability beyond being about deficiencies in the person to
incorporate deficiencies in the environment that impede social participation.
Environmental factors which contribute to disability are wider than the physical
environment, and include an individual’s support and relationships, attitudes and
importantly for this thesis, the policies and service delivery systems on which they rely.
Personal factors which influence a person’s participation in society include motivation
and self-esteem.

There have also been attempts to define disability using Sen’s Capability Approach
(Mitra 2006, Anand, Roope et al. 2020). Unlike standard utility theory which dominates
economics, the Capability Approach focuses on the type of life that people are able to
live rather than the life that they actually live (Sen 1993). The Capability Approach

distinguishes between an individual’s capabilities and functionings”.

An individual’'s capability set refers to the feasible opportunities an individual can
achieve (Mitra 2006, Anand, Roope et al. 2020). Sen chooses not define a list of basic
capabilities, instead insisting that these depend on personal and societal value
judgements. He does provide examples including the ability to live a long life, the
ability to read, and the ability to be well nourished. The ambiguity is intentional and
often frustrates scholars and those looking to apply the framework, but it allows each
society and individual to define the basic capability set. As a result, this capability set
can change over time, due to personal characteristics, the basket of available goods,
the environment but also society views on what forms part of the basic capability set.

' Functioning has a different meaning in the Capability Approach to that used more broadly in the
disability literature where it refers to the ability to undertake specific activities or tasks.
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Under the Capability Approach functionings is what an individual actually achieves out
of the feasible capability set, and can refer to both an activity but also a state (Anand,
Roope et al. 2020). Disability in this framework can be understood as a deprivation in
an individual’s capabilities or functionings that result from their personal
characteristics, the basket of available goods and the environment (Mitra 2006). As
such as with the other definitions of disability, variations in personal abilities remain
central to the concept of disability. In Figure 1-1 a visual representation of the

capability approach is provided.

Figure 1-1: The Capability Approach

Environment
(physical,
social,
economic,
political)
Basket of Personal
Goods Characteristics

Capablities of a
Person to Function

ﬂ CHOICE

Functionings (actually
achieved)

Source: Mitra (2006)

While the WHO and the Capability Approach to defining a disability are holistic,
administrators require a definition of disability which they can apply to assess eligibility
to government programs. Historically governments have relied on the medical view to
make such assessments, with disability defined in terms of the activities impacted such
as vision, movement, memory, learning, communicating, hearing, mental health or
social relationships (Shakespeare 2006). For example, an individual is assessed has

having paraplegia, and therefore can access specific equipment such as a wheelchair
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and a set number of personal care hours a week. This approach does not factor in an
individual's environment or preferences (or under Sen’s Capability Approach desired

functionings).

Throughout this thesis, a pragmatic approach to the definition of disability is taken.
While the medical model of disability is often used to allow easy measurement and
categorisation, the aim is to explore how an individual’s access to resources and
changes in environment impact their disability. As such we align with the more
universal WHO definition and Sen’s Capability Approach through exploring how
personal, environmental and societal factors influence an individual’s capabilities and

functionings.

Next, the major areas of inquiry in the economies of disability are outlined, including
the socio-economic determinates and impacts of disability, the market for disability
services and supports, the financing systems for those supports and the economic
impacts of policies to support people with a disability and their carers.

1.2.2 Determinants and impacts of disability

Having a disabling condition can impact individuals in a number of ways, including
their ability to undertake daily tasks involving communication, self-care and mobility.
Any disability that affects these activities is classified as being a ‘core activity limitation’
(Australian Bureau of Statistics 2016). Communication includes the ability to be
understood or to understand family and friends. Self-care includes washing, eating
and dressing. Mobility includes getting in and out of bed, moving around one’s home
and using public transport. In this thesis, the research focuses on individuals who
have at least one core activity limitation and need assistance in daily living, as these
are the pre-requisites for access to services under the NDIS (National Disability
Insurance Agency 2019).

Australia has similar rates of disability to other developed countries, with one in five
people reporting having a core activity limitation that impacts their daily functioning
(Australian Bureau of Statistics 2016). As shown in Figure 1.2, disability rates
generally increase across age groups for both genders, with just 3.4 per cent of
children age 0 to 4 having a disability reported compared to 85.4 per cent of those
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aged over 90 years of age.? Males are more likely to report having a disability in
younger age groups but less likely to report a disability in older age groups. This
reflects more males being impacted by congenital conditions from birth (Lary and

Paulozzi 2001).
Figure 1-2: Incidence of Disability by Age

100
90
80
70
60
50
40
30
20

10 II
- 111

0

Per Cent

0—4 years
5-14 years
15—-24 years
25-34 years
35-44 years
45-54 years
55-59 years
60—64 years
65-69 years
70-74 years
75-79 years
80-84 years
85-89 years
90 and over

mFemales = Males

Source: Australian Bureau of Statistics, Survey of Disability and Carers (2015)

People with a disability can have one or more conditions that contribute to their
limitations in daily living, which are classified as profound (always need assistance),
severe (sometimes needs assistance), moderate (has difficulty), or mild (uses aid or
equipment). The most common conditions causing disability are physical, including
musculoskeletal diseases, cancer, diabetes and diseases of the nervous system.
While mental and behavioural conditions, including autism, intellectual disability and

mental illnesses are less common, individuals with these conditions are more likely to

participate in the NDIS.

2 Not all these individuals will be eligible for services under the NDIS. To access the NDIS individuals
have to usually need support because of a permanent and significant disability and be aged under 65

when they apply.
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Figure 1-3: Percentage of Underlying Condition by Disability Severity and NDIS
Participation

100%
90%

80%

70%
60%
50%
40%
30%
20%
10%

0%

Profound core  Severe core activity Moderate core Mild core activity  NDIS Participants
activity limitation limitation activity limitation limitation

Percentage

m Physical Mental and Other Impairments

Source: Australian Bureau of Statistics, Survey of Disability and Carers (2015)
Note: Each category adds to 100 per cent, and shows the distribution of underlying condition by

disability severity and NDIS participation.

The greater proportion of people with mental health and other conditions using the
NDIS is driven by people with autism, who currently represent 30 per cent of all
participants (National Disability Insurance Agency 2019). This is significantly higher
than anticipated, and represents one of the ongoing risks to the NDIS’s financial
sustainability. The availability of additional supports under the NDIS may have driven
more people to seek a diagnosis and uncovered previously unknown unmet need. In
Chapter 4, the Timing of an Autism Diagnosis, this hypothesis is tested using the
impact of the introduction of another Government program, the Helping Autism
Package, on rates of autism diagnosis.

Disabling conditions are linked to both non-modifiable (age, gender and genetics) and
modifiable (activity levels, social and environmental factors) risk factors (AIHW 2018).
The leading cause of disability in Australia is chronic disease (Bauer, Briss et al. 2014,
AIHW 2018).
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Figure 1-4: Proportion with a limitation in daily living by Chronic Condition

100
90
80
70
S 60
© 50
B 40
30
20
10
0
& &P <2
& \« S & © O @
b\% %) {80 \%« Kc‘)Q QO ?é\' (\A%
& Q S Q & Q
i & & o <«
S B &
A & N
4 > g
S & A
é > ,bc,
&

Source: Australian Institute of Health and Welfare (2018)

In Figure 1.4 the prevalence of disability by chronic condition is shown. Arthritis is the
most prevalent chronic condition in Australia, affecting over two million people. Of
these, 66.9 per cent report having a limitation in daily activity (AIHW 2018).

In Figure 1.5 the distribution of people with and without a disability across equivalised
household income quintiles is shown, with a higher concentration of people with
disability in lower income households.

As in health (Marmot 2005) there is a strong socio-economic gradient in disability
(Dolk, Pattenden et al. 2001, Minkler, Fuller-Thomson et al. 2006, White and Edgar
2010). This is due to the impact of socio-economic status on the probability of
acquiring a disability (Dolk, Pattenden et al. 2001), as well as the impact of having a
disability on socio-economic status. There is a higher incidence of chronic disease
among lower socio-economic groups, related to higher rates of modifiable risky
behaviour (Hosseinpoor, Bergen et al. 2012, Korda, Paige et al. 2014, Backholer,
Spencer et al. 2016). There is also evidence that disability is related to early life
circumstances, such as birth weight, that is associated with the socio-economic status
of mothers (Dolk, Pattenden et al. 2001). As a result, people from lower socio-
economic groups are more likely to acquire a disabling condition.
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Figure 1-5 Distribution of Disability by Equivalised Household Income
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Note: Those with missing income data not shown, which are 25.4 per cent of people with a disability
and 30.4 per cent of people with no reported disability. Bars of people with a disability add to 74.6 per
cent and bars of people without a disability add to 69.6 per cent.

Acquiring a disability influences socio-economic status because it can limit the ability
to participate in education and employment. For children, disability can influence the
ability to accumulate human capital and long-term economic participation. For adults,
acquiring a disability may result in discrimination and reduced incentives to participate
in the labour market. In Figure 1.6 the labour force participation of people with a
disability in Australia is shown. The labour force participation rate of those with a

disability is 53.4 per cent, significantly below those without a disability of 83.2 per cent.

There is also an impact on employment outcomes for informal carers of people with a
disability, with significantly lower rates of labour force participation observed. An
extensive economic literature has evolved in an effort to disentangle the endogeneity
of the decision to care and the causal impact of caring on labour supply (Heitmueller
2007). This is discussed further below, and explored in detail in Chapter Five: The

Impact of an Autism Diagnosis on Maternal Labour Supply.
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Figure 1-6: Labour Force Participation Rate by Disability Severity
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Disability has many determinants, and impacts individual functioning and wellbeing in
a variety of ways. However, access and use of services and supports for an individual
with a disability can influence these outcomes. In the next section we discuss the
market for disability services and supports, starting with the determinants of demand,
which is the main focus of the thesis, before exploring the supply side of the market.

1.2.3 The market for disability services and supports

Disability care includes services and supports to assist with self-care activities,
including washing, toileting and eating, communication, such as speech pathology or
hearing, and mobility, which can include assistance getting in and out of bed or moving
about the home (WHO 2011). People with a disability may rely on or demand a
number of services and supports to assist with the activities of daily living (Haveman
and Wolfe 2000). This is in addition to the health care services that a person with a
disability may demand to treat their condition (WHO 2011).

As with health care there are a number of market imperfections that may impact both
the supply and demand of disability services and warrant the intervention of
Government. However, the market for disability services and supports differs from the
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market for other health care services in a number of critical ways (Norton 2000,
Dejong, Palsbo et al. 2002). First, medical care services are often provided for a short
period to treat an acute episode of iliness (Norton 2000). In contrast, disability care is
provided over a long time period with disabilities often lasting the remainder of a
person’s life (Productivity Commission 2011). As a result, even though costs for
disability care may be lower in a given time period than treatment of an acute condition,
because they accumulate over time, they often represent a larger ongoing burden for
households and the community (Norton 2000, Bannenberg, Karlsson et al. 2019).
Second, medical care is generally delivered in a highly specialised setting such as a
hospital (Norton 2000). Disability care and support is predominantly delivered in the
community, with a limited role for residential care services (Pestieau, Cremer et al.
2012). Third, medical care is almost exclusively provided by specialised staff and
there is a limited role for informal carers (Pestieau, Cremer et al. 2012), such as family
and friends (Norton 2000). In contrast, informal carers are the largest source of
disability care (Haveman and Wolfe 2000). This impacts the labour supply of
caregivers, and can increase the negative impact on the socio-economic status of
households from the onset of disability (Heitmueller 2007, Leigh 2010). Finally,
whereas medical health insurance is provided through universal public or private
health insurance, disability care insurance is limited in the private sector (Norton 2000,
Francesca, Ana et al. 2011, Bannenberg, Karlsson et al. 2019) and services are often

heavily rationed in the public sector.

Within disability care there are also differences between the markets for different types
of services and supports. Disability care services and supports are supplied by
informal providers, formal providers, or with the help of assistive technology. Informal
care from family or friends is generally low-skilled care and is provided in the
community (Bannenberg, Karlsson et al. 2019). Formal providers include private
providers, charities and government bodies, and generally require approval to access
or direct payment for services (WHO 2011, Carrieri, Di Novi et al. 2017, Bannenberg,
Karlsson et al. 2019). Assistive technology, such as wheelchairs or communication
aids, also either require approval under government-funded programmes or involve a
private cost to people with a disability (Kaye, Yeager et al. 2008). Below services and

supports are categorised into two groups: informal care; and formal care and assistive
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technology. This reflects the differences and synergies between different care and

support types.

The mix of services and supports relied on by a person with a disability and where
they are provided, will depend on their needs, their preferences, the availability, and
cost of different services and supports. In the next section, the determinants of
demand for services and supports are discussed, before the supply side of the market
for disability services is explored.

1.2.4 The Demand for Disability Services and Supports

The demand for disability services and supports can be conceptualised as a
household decision (Bannenberg, Karlsson et al. 2019). This allows the needs and
wants of the person with a disability, alongside the resource constraints of the
household, to be factored into the model. The quantity demanded for disability
services and supports is determined by price (McTaggart 2007), but as with other
goods and services, the level of demand is influenced by preferences, income and the
availability, price and quality of substitutes and complements (McTaggart 2007).

Demand refers both to the quality and quantity of services.

To help explore the demand for disability related services and supports we adapt the
household utility function proposed by Stabile, Laporte, Coyte (2006)* for long term
care, where households choose a mix of disability services and supports to maximise

the utility function given by:
Equation 1-1

U(X,L,A|C)

Where X represents other goods and services, L leisure time and A the ability to
perform activities of daily living. Household preferences (C) are influenced by a
number of unobservable characteristics and beliefs (psychological traits or previous
experiences), but also vary across observable factors, including education level and
cultural background (Andersen 1968). Along with the consumption of other goods and

leisure time (X,L), there is also variation in the utility derived from the ability to perform

3 Note our model simplifies the original by removing the constraint on access to publicly funded formal
care but extends the model to include assistive technology.
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activities of daily living (A) due to differences in preferences — or wants (C). For
example, for some people with a disability the ability to drive may be associated with
a large increase in utility while for others there may be no or minimal impact - they may
not need to drive to access work or leisure activities or there maybe someone else in

the household who can drive them.

The ability to perform activities (A) is assumed to be a function of a person’s disability

needs and their use of services and supports:
Equation 1-2
A= A(FPublicr FPrivateJ IC' ATID)

Where Fpupiic is publicly funded formal care, Fprivate is privately funded formal care, IC
is informal care and AT is assistive technology. D is the disability care needs of the
recipient. Households under this utility maximisation framework are assumed to
choose the optimal level of A* where the marginal benefit equals the marginal cost of
its production (Stabile, Laporte et al. 2006).

Assuming care types are perfect substitutes, then higher needs will increase the
demand for all care types (Stabile, Laporte et al. 2006). However, care types are
unlikely to be perfect substitutes, with more complex and intensive needs requiring
more formal than informal care (Kemper 1992, Bolin, Lindgren et al. 2008). Families
for example, may struggle to provide a person with a disability 24-hour care if required,
but may be able to provide assistance getting dressed or preparing food. Likewise,
for an individual with paraplegia, assistive technology in the form of a wheelchair will
be required for mobility support. In shallow formal care markets that are likely to exist
in rural and regional areas, individuals may not have the same access to formal care
providers and therefore will demand a greater combination of informal care and

assistive technology.

In maximising the ability of a person with a disability to perform activities households
also face a resource constraint (Bannenberg, Karlsson et al. 2019):
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Equation 1-3

Px x X + (PFormal - SFormal)FPublic (PFormal - SFormal)FPublic + PFormalFPrivate
+ (PAT - SAT)(PAT - SAT)AT + WIC = V + W(T - L)

Px is the unit cost of other goods and services (X), Prorma: IS the unit cost of formal
care (F), S the unit public subsidy for formal care, V is the non-wage income of the
household, W is the unit cost of time (or wage rate), and T is the total time available

for leisure, care giving and labour market activities.

Assuming positive marginal utility from consumption, an increase in households’ wage
and non-wage income will unambiguously increase demand for formal services and
assistive technologies that improve welfare of the person (Stabile, Laporte et al. 2006).
However, in Equation 1.3, a higher wage income influences informal care in two ways
— firstly it increases the available resources (W (T — L))and therefore acts to increase
demand for informal care. Secondly, it increases the cost of informal care (W),
potentially reducing quantity demand. This important relationship is discussed in
more detail in the next section on supply of disability services and supports.

In summary, the household chooses the levels of public and private formal care,
informal care, assistive technology, market goods and leisure to maximise household
utility, given the disability care needs of the person with a disability to perform activities
of daily living (Equation 1.2) and the resource constraints (Equation 1.3). The resulting
Lagrangian and first order conditions are provided at Appendix 1,2, and provide useful
insights into the demand for disability services and supports which we summarise

below.

Focusing on the impact of an increase in the cap on publicly-funded services (Sgprmai)
where households are currently consuming the maximum level of services provides
insights relevant to the implementation of the NDIS. Households often supplement
their allocation of publicly-funded care with other care types, such as informal care or
privately funded formal care. As a result, an increase in the publicly-funded care will
have an income and substitution effect. This is because the increase in publicly
available care is analogous to an increase in the household’s non-wage income, which
will lead to an increase in other care types alongside the consumption of leisure and
market goods. Adding to this positive effect, care types are often complements. For
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example, accessing formal care services for autism may require informal carers to
provide transport or supervision. Therefore, an increase in government services may
lead to a corresponding increase in informal care. This relationship may undermine
the objectives of the NDIS to improve the labour market participation of informal
carers. In Chapter 5: Maternal Labour Supply, we explore this potential relationship.

The increase in publicly-funded care will however also increase the relative price of
other care types. This will lead to a substitution away from other care types, including
informal care and privately funded formal care, rather than an increase in total care
received. The concern over this substitution has led to specific rules within the design
of the NDIS that consider maintaining a household’s existing reliance on informal care.

While this theoretical model is useful in understanding relationships, empirically
identifying those factors that impact on the demand for different types of services and
supports and how they relate to each other is not straightforward. A major challenge
in conducting empirical research of demand for disability services and supports is the
identification of the causal effect where endogeneity is a persistent problem (Bonsang
2009). The joint determination of different types of services and supports makes
things challenging, and the simultaneity of demand and supply causes additional
issues. Poor specification of supply-side factors of the market commonly leads
researchers to estimate a reduced form equation of those factors that influence where
demand and supply are in equilibrium - it is often not possible to separately estimate
what impacts demand versus supply. These issues make modelling causal
relationships problematic, and lead researchers to instead focus on estimating
associations to inform policy deliberations.

One way to avoid issues of identification is to focus on unmet need rather than service
use. Sometimes considered the true measure of disability (Desai, Lentzner et al.
2001), the incidence and distribution of unmet need is often used to judge the
effectiveness of disability care systems. While need might be regarded as
exogenously determined — independent of supply effects, there are however additional
issues in the measurement of unmet need, which is often more subjective in nature
than actual service use (Garcia-Gomez, Hernandez-Quevedo et al. 2015). These
issues are explored in Chapter 3 of the thesis, which investigates the determinants of
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unmet need for disability services in Australia. Next, we consider those factors that
determine the supply of disability care.

1.2.5 Supply of Long Term-Care

Providers of disability care services and supports include governments, quasi-
government bodies, not-for-profit organisations, for-profit organisations, assistive
technology manufacturers and informal carers (Francesca, Ana et al. 2011). The level
of supply from these entities includes decisions around both the quality and quantity
of supply (Bannenberg, Karlsson et al. 2019). As outlined above, the heavy reliance
on informal care means that the provision of disability care differs from other health
care services. Reflecting this, the supply of informal care is first discussed, before a
discussion on the supply of formal care and assistive technology.

1.2.5.1 Informal Care

The decision to provide informal care forms part of the household utility maximisation
and complex family bargaining processes (Bannenberg, Karlsson et al. 2019).
However, the decision to provide informal care can be considered from the perspective
of the caregiver, who may or may not be in the same household as the person with a
disability. The supply of informal care is not determined by the price of care, as by
definition there is no payment, but by the utility derived by the carer from the improved
outcomes for the person with the disability and utility derived by the carer in the

process of giving care (Brouwer, Exel et al. 2005, Laferrére and Wolff 2006).

Thus, we can consider the follow utility function for the carer:
Equation 1-4
UIC:gi(UOutcome +UProcess )ZU(W,t,C)

Where the utility from providing informal care (Uic) is a function of the utility the person
with a disability receives from receiving informal care (Ugytcome ) @nd the direct utility
the carer receives from providing informal care (Up,,cess )- FOr any given level of utility,
the amount of care provided will depend on the cost of supply, which will be influenced
by the informal carers wage (w) and other costs associated with providing care
(U(w,t,c)). The cost of providing informal care can therefore be understood as the

opportunity cost of time, which includes time in the labour market. An increase in the
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wages of carers therefore increases the price of providing informal care, and is likely
to reduce the amount of informal care supplied (Carmichael, Charles et al. 2010).

There is significant literature on the impact of caring on labour force outcomes,
including the decision to participate (extensive margin), the level of participation
(intensive margin) and wages (Heitmueller 2007, Heitmueller and Inglis 2007, Leigh
2010). This literature is inconclusive and often inconsistent — with large differences in
estimates of the effects of caring. Increasingly, it appears that the extent of the
negative effect of caring on labour market outcomes is often upwardly biased due to
the endogeneity of the caregiving choice and labour force participation (Heitmueller
2007). ltis likely that there are unobservable factors which increase the probability of
someone choosing to care and reduce their labour market participation. For example,
lower motivation for formal work, which makes it hard to estimate the true effect of
caring on labour force participation and wages.

1.2.5.2 Formal Care and Assistive Technology

The supply of formal care and assistive technology is determined by price, but the
level of supply is driven by factors affecting the marginal costs of production as well
as technology (McTaggart 2007). The determinants of supply of formal care and
assistive technology are first discussed before the alternative price setting
mechanisms used to fund disability care systems, and how these affect the quality and

quantity supplied are explored.

The impact of price on supply depends on its price elasticity, which is determined by
the time to produce goods and services and the availability of the factors of production.
Production lead times in the assistive technology market and government regulations
in the formal care market influence the time to produce goods (Oishi, Mitchell et al.
2010, Francesca, Ana et al. 2011). For example, providers often need to be registered
to provide services in order to safeguard the wellbeing of people with a disability
(Haveman and Wolfe 2000). These regulations reduce the responsiveness of supply
to changes in prices for services.

Factors of production which influence price elasticity for disability services and
supports include the availability of labour and land, and capital costs. Disability care

is labour-intensive and the more formal care workers are available (higher level of
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unemployment) the quicker suppliers can respond to changes in price and hence
provide more services. Where there are fewer formal care workers, such as in rural
areas, it may be hard for suppliers to increase the hours of care provided (Fujisawa
and Colombo 2009, Francesca, Ana et al. 2011). This leads to inelastic supply, such

that, even a large increase in price may not influence supply.

The level of supply provided at any given price will depend on the cost of production
and the available technology. Higher wages will shift the supply curve left for the
provision of formal care and assistive technology, reducing the amount of supply at
any given price. Improvements in technology that make the provision of formal care
more productive or reduce the cost to produce assistive technology will shift the supply

curve out, increasing the amount supplied at any given price.

1.2.5.3 Setting Prices

A variety of methods for setting price and paying for disability care have been
developed. In markets where the government is the main purchaser of services, block
funding, case mix or fee-for-service are widely used (Haveman and Wolfe 2000,
Bannenberg, Karlsson et al. 2019). In the private disability care market, fee-for-service

iS more common.

Block funding grants are the most common and involve the government providing a
set budget to providers that then have to manage demand. This assists government
rationing services and limits overall funding. However, it does not encourage
efficiency or quality, as providers receive the same funding regardless of the levels
supplied and these systems rarely offer user choice. Through the use of contractual
mechanisms, governments can try and ensure an optimal level of quantity and quality

is provided, however, this can be difficult and costly to monitor (Le Grand 2007).

Under case-mix, set amounts are paid based on defined groups linked with an
individual’s disability type and severity (Turner-Stokes, Sutch et al. 2012, Fries, James
et al. 2019). Case-mix payments have the benefit of reflecting the cost of services
without incentivising over-servicing and can therefore drive more efficient provision.
Where case-mix systems incorporate user choice of providers it is likely to further drive
more efficient provision (Turner-Stokes, Sutch et al. 2012). However, while applicable
for some disability services (such as rehabilitation) case-mix funding has largely
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developed in the episodic hospital setting and does not easily facilitate people with a
disability having choice over the type of care and assistance they receive. As a result,
it may not lead to optimal quality and quantity of service provision — for example, it
may lead to too much of one type of service, and too little of another, if the care bundle

is a one size fits all.

Fee-for-service as the name implies provides a fee for each service provided.
Combined with user choice it effectively introduces choice and competition into the
market for disability services (Productivity Commission 2011). As with other health
care markets, the impact of choice and competition in the market for long-term care is
ambiguous, due to market imperfections (Knapp, Hardy et al. 2001). Social care
markets do not share the same level of market imperfections as healthcare; however,

they do have a number of deviations from the ‘perfect market’ paradigm:

e Measuring outcomes and success is difficult in social care markets (Knapp,
Hardy et al. 2001);

e Quality is multi-dimensional and assessment of quality is inherently subjective
and influenced by the relationship between carers and users (Malley and
Fernandez 2010);

e Third-party agents are often required due to an historical unwillingness to
include users in decision making, and the inability of some users to actively
participate due to their needs (Knapp, Hardy et al. 2001);

e The absence of private insurance markets to cover costs of social care means

that Governments, as third-party payers, dominate the financing of the sector.

e Thereis inherent asymmetry of information, as providers have more information
than purchasers about service quality and how it impacts on individual users,
complicating the agency relationship.

e Consumption is not discretionary, as users rely on the services providers for

their day to day living needs (Knapp, Hardy et al. 2001); and

e The experience nature of the good means assessing quality before consuming
services is difficult and the heavy reliance on services for day-to-day needs
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increases the negative consequences of making a poor decision. This
contributes to the high transaction costs for users contemplating a change of
provider.

Together, these market characteristics impede the operation of the free market and
make standard predictions about the impact of choice and competition tenuous. As
with other health and social care markets, institutional history and design matter, with
the impact of user choice and competition depending on the specific features of the
market (Propper 2010). In particular, the price setting mechanism and the ability of
users to accurately observe price and quality will determine whether competition leads
to optimal or suboptimal outcomes (Dranove and Satterthwaite 2000). Propper et al.
(2006) outlines that if the price setting mechanism does not allow for divergent prices
based on patient severity, then providers may provide high-need users with sub-
optimal quality and lower costs (skimping) and provide low-need users with excessive
quality and higher costs (creaming). This is particularly relevant in the disability market
as many disabilities are experienced on a continuum and concurrently with other

conditions, creating significant variation in severity.

1.2.6 Financing Disability Care and Support

While the unit cost of disability care is generally low compared to acute health care, it
is provided over a long period of time so that the total costs of care can be high
(Bannenberg, Karlsson et al. 2019). Financing this care and support generally
involves a mixture of private out of pocket and government expenditure, with a small

role for private insurance.

1.2.6.1 Private Insurance Market

The risk of having a child with a disability or acquiring a disability later in life is often
random and creates large and long-term care needs. In such circumstances, there is
a strong rationale for the pooling of risks across individuals (National Disability
Insurance Agency 2019). Despite this, the private insurance market has not
developed into a major source of financing in the long term disability care market due
to a number of market characteristics and imperfections (Brown and Finkelstein
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2007)*. Factors which undermine the development of more comprehensive long-term
disability care markets include asymmetry of information, uncertainty around costs,
low demand, and the availability of attractive substitutes (Norton 2000). These are

discussed below.

Asymmetry of information in the long-term disability care market leads to the well-
known issues of adverse selection and moral hazard (Norton 2000). Adverse selection
occurs because those with a high risk of need or existing need for long-term care are
more likely to maintain their insurance policy (Norton 2000, Finkelstein and McGarry
2006). Moral hazard arises because those with insurance are likely to use more
services than they require because they are covered (Norton 2000). As a result, those
with existing conditions or underlying health problems are often excluded from long-

term care insurance.

Individual insurers face significant uncertainty around the future costs of long-term
care, including the level and severity of dependency and the costs of providing care.
This leads to higher premiums and pressure to lower benefits, reducing demand for
policies (Brown and Finkelstein 2007).

On the demand side, myopia about the future risk of needing long-term disability care,
unattractiveness of existing products, the availability of informal care and bequest
motives have been identified as factors leading to low take-up (Norton 2000). For
young and healthy individuals, the risk of requiring disability care is so remote that it

is not deemed necessary to seek cover.

Even amongst the large proportion of people expressing demand for long-term
disability care insurance, the available products have been found not to meet the
demanded quality. In particular, the lack of informal care cover reduces demand for
available products (Bolin, Lindgren et al. 2008, Productivity Commission 2011). The
availability of informal care more generally has also been found to crowd out demand
for private long-term care insurance (Bannenberg, Karlsson et al. 2019). Stronger

4 There is a lack of research on the lack of long-term disability care insurance for the working age
population, and in this section, we draw heavily on research focused on the long-term care insurance
of the elderly.
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family ties, as measured by proximity to children and stated relationship strength, have
both been found to be associated with a reduced demand for long-term care insurance
for the aged (Bolin, Lindgren et al. 2008) .

Further undermining the development of private insurance markets is the existence of
government programmes (Norton 2000). While government programmes have
developed in response to the lack of a private insurance market, they also aim to
address the significant access and equity concerns with a reliance on private
provision. As a result of these issues, private long-term disability insurance has a
relatively minor role in the financing of long-term disability care in most countries, with

government schemes playing a much larger role (Francesca, Ana et al. 2011).
1.2.6.2 Government Schemes

Government plays a large role in the financing of long-term disability care in most
countries, with either social insurance or tax based systems dominating (Francesca,
Ana et al. 2011). The decision on how much to finance disability supports and services
can be considered within the framework of a social welfare function which includes a
weighting for equity between individuals (Cullis, Jones et al. 2009). While the decision
on how to fund disability services and supports is separate to how much to fund, the
two are linked.

Social insurance based systems are popular in many European countries and rely on
compulsory universal insurance for long-term care (Francesca, Ana et al. 2011). In
return for making compulsory contributions, which may or may not be age based,
individuals are effectively insured for long-term care expenses after assessment
(Doetinchem, Carrin et al. 2010). These compulsory contributions could be classified
as a form of taxation but they have the benefit of ring fencing funding, as well as
incentivising the social insurers to minimise long-term care costs through investing in
early intervention (Rothgang 2010). The NDIS, while relying on taxation for its

financing, is designed around these principles of social insurance.

In a tax based system long-term care is funded by different levels of government from
general taxation revenue, and is often augmented with co-payments for services to
dissuade low-value use and raise revenue for services (Francesca, Ana et al. 2011).

Services are provided either directly by government or through non-government
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organisations. Under these systems it is common for heavy rationing of services to
result in long waiting times and large levels of unmet need. Coverage can be universal
or means tested, depending on the system (Francesca, Ana et al. 2011). While tax-
based systems are administratively simple, they can result in shortages of funding,
due to competition from other programmes for government spending. In addition,
governments often have short term fiscal priorities and are not incentivised to minimise

the long-term costs of disability through investing in early intervention.

1.2.7 The economic impact of disability policies

Government policies to fund disability services and supports have wide ranging
economic impacts (Haveman and Wolfe 2000). These include: the incentives to work
facing people with a disability, their carers and providers; the market for services and
supports; and the level of aggregate government spending. Government policies
therefore directly impact the distribution of income and welfare across households. In
this final section the labour supply and welfare impacts of disability policies are
outlined.

1.2.7.1 Labour Supply Impacts

The provision of care services and income support payments to people with a disability
and their carers have the capacity to increase and decrease labour supply (Powers
2001, Krueger and Meyer 2002, Campolieti 2004, David and Duggan 2007, Chen and
Van der Klaauw 2008, Jones 2008, Borghans, Gielen et al. 2014, French and Song
2014, David, Duggan et al. 2016, Kostgl, Mogstad et al. 2019). Income support
payments for people with a disability and their carers will generally reduce labour
supply, as they increase the reservation wage. A number of studies have measured
the impact of increases in disability support payments, and confirmed that these
policies lead to a reduction in labour supply (Gruber 2000, David and Duggan 2007,
Jones 2008).

The effect of an increase in the number of care services has a more ambiguous effect
on labour supply. An increase in provision of publicly funded services will have an
income effect reducing the labour supply (David and Duggan 2007). At the same time
however, the provision of care service may facilitate labour force participation for a
person with a disability that would otherwise not be possible. For example, aids or
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equipment that allow a person with a disability to complete specified work tasks may
have the same effect as reduction in the reservation wage on labour supply. For
carers, the provision of additional formal care services may reduce the need for
informal care if the two are substitutes (Bonsang 2009) and increase carer labour
supply. However, in some circumstances disability care and informal care are likely
to be complements, in which case an increase in disability care supports can be
expected to reduce labour supply (Bremer, Challis et al. 2017). For example, an
increase in available speech pathology services for children might require a carer to
accompany the child to receive the service (Powers 2001). As a result of these
competing effects the labour supply impacts of expanding disability supports and

services is often ambiguous.
1.2.7.2 Welfare Impacts

Government disability policies are aimed at reducing the inequalities experienced by
people with a disability, as a result they involve a redistribution of resources toward
households that include people with a disability. Whether this redistribution can be
viewed as improving overall welfare will depend on the social welfare function, the
efficiency of taxation policies and the effectiveness of government policies to address
needs of people with a disability (Cullis, Jones et al. 2009).

Under a classical utilitarian approach, the welfare of society is measured by the
aggregate of individual utilities, but where an individual’s own utility may also depend
on the utilities of others. Increased spending on disability services and supports is
deemed to be welfare enhancing only if the associated increase in utility is greater
than the welfare loss due to increased taxation or reduced spending on other programs
(Hurley 2000).

Rather than maximise total utility across individuals, the Rawlsian social welfare
function focuses on maximising the utility of individuals with the lowest level of welfare
(Stark, Jakubek et al. 2014). This approach is built on the ethical foundation of a velil
of ignorance. Rawls argues that if individuals were to select the distribution of
resources for each individual before knowing their own position in society (i.e., before
they were even born and if they could be born as anyone), they would choose an
allocation which provided more resources for the least well off in society (given there
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is a chance they may be born as this person). Under this approach, an increase in
spending on disability services and supports could be viewed as welfare enhancing if
it improved the welfare of the least well off in society, or those in greatest need.

However, many scholars argue that this view is not an accurate reflection of Rawls
principles, as it effectively ignores his first theory of justice which is that each person
has an equal right to basic liberties enjoyed by others. Rawls famously ignored health
in his list of basic liberties (Rawls 1982), but it is possible to apply his principle and
conclude that everyone has the right to an equal access to disability services based
on need (Bommier and Stecklov 2002). While this does not assist in determining
whether an increase in disability funding is welfare improving or not, it does provide a
metric by which to measure the performance of such policies in ensuring equity of

access to available services.

Breaking from the utilitarian based understanding of welfare, the Sen Capability
approach is instead concerned with individual functionings and capabilities. A
functioning is the outcome or activity of interest, such as being housed, or clothed. A
capability is the ability or opportunity to achieve that functioning. An increase in
funding for disability support services would be considered to have improved welfare
if it aligns with community preferences (of what the basic set of functionings should be
available) and enhances the capabilities of the population such that more individuals

could have these basic functionings (Sen 1993).

1.2.8 Conclusion

Having a disability affects individuals in a number of ways and across a number of
domains in their life. These impacts can be positive and negative, but in many cases
require additional services and supports to undertake activities of daily living. How we
understand disability and the rights of people with a disability have and continue to be
transformed, which is influencing the design and funding of disability supports and
services around the world. This is no more so than in Australia with the establishment
of the NDIS, where choice and competition alongside a significant expansion in
funding supports has transformed the disability sector.
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The thesis sets out to better understand some of the key features of the economics of
disability in Australia in the lead up to these reforms. In doing so, it provides insights
into how reforms can be best implemented and evaluated in the future.

1.3 Data

A number of data sets exist in Australia that contain information on people with a
disability. The Household Income Labour Dynamics in Australia (HILDA) is a large
panel survey which includes detailed questions on disability in waves 4, 9, 13 and 17.
However, the measure of disability severity is linked to ability to participate in paid
employment and not core activity limitation and therefore does not align with accepted
WHO definitions of disability. There is also no measure of unmet need for disability
services, a key area of interest. In addition, when research for this thesis was being
undertaken, there were no questions related to whether the respondent received
formal or informal services, or used assistive technology®. These limitations led to the
decision not to use HILDA in the analysis, and instead focus on a richer cross-sectional
survey and another panel survey focused on children. These are discussed below.

The two main data sets are utilised throughout the thesis. The first is the Survey of
Disability and Carers (SDAC) which is undertaken by the Australian Bureau of
Statistics throughout Australia. It has three main target populations, including people
with a disability and their carers. While the survey is cross sectional and does not
include information on local areas to allow the modelling of either individual or regional
fixed effects, it is rich in the detail on the person’s disability, how it affects their day-to-
day life and the socio-economic status of households. This allows for the study of
socio-economic inequalities in the use of different combinations of services and
supports by people with a disability (Chapter 2) and changes in reported unmet needs
for disability supports (Chapter 3).

The second data set used is the Longitudinal Survey of Australian Children (LSAC)
which is a panel data set of two cohorts of Australian children undertaken by the
Australian Government. Beginning in 2003, when children were aged 0-1 (the 2004
Birth Cohort) and 4-5 (the 2000 Birth Cohort) there is a new wave conducted every two

5 In the final two waves, 17 and 18, released after the primary research was completed this changed
with questions now included on whether respondents received service under the NDIS.
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years. The sample is representative of children from rural and urban areas across all
the states and territories in Australia. Once again, it is a rich data set that allows the
examination of a broad range of research questions. Importantly, LSAC identifies 330
children who are diagnosed with autism, which allows the study of the time to diagnosis

(Chapter 4) and the impact of a diagnosis on maternal labour supply (Chapter 5).
1.4 Thesis Overview

The implementation of the NDIS has not been without its criticisms, especially around
the nature of supports covered and the difficulty in navigating the system (Tune D,
2019). As one of the biggest social reforms of a generation in Australia, understanding
and measuring the impact of the NDIS will provide important evidence of its value to
people with a disability, their families and broader society. The thesis adds to the
evidence on the Economics of Disability in Australia prior to the full roll out of the NDIS,
using the best available data. Below we describe the contribution of each chapter.

1.4.1 Chapter 2 — Inequalities in Access to Disability Service and Supports in
Australia

This chapter adds to the existing literatures on the use of informal and formal care,
with the inclusion of assistive technology and gender in the analysis. Our findings,
while largely descriptive, highlight important inequalities in the use of assistive
technologies and heterogenous impacts of gender which have not previously been
explored. Using the 2009, 2012 and 2015 Australian Bureau of Statistics SDAC, this
chapter evaluates the extent of horizontal inequity, or unequal use of formal care,
informal care and assistive technology for equal need, prior to the introduction of the
NDIS.

A multinomial logit model is used to describe what factors are associated with the
choice of different combinations of services and supports. Using concentration curves
and concentration indices, the level of inequality across different levels of household
education in access to combinations of services and supports is described, and the
factors contributing to any observed inequality are identified through a decomposition
of the concentration indices.
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1.4.2 Chapter 3 — Unmet Need for Disability Services in Australia

In Chapter 3, the incidence and determinants of both subjective and objective
measures of unmet need for disability services in Australia and how these have
changed over time is described. We add to the literature by providing more evidence
of the important difference in these measures, and how they may vary across time and

geography due to institutional settings and expectations.

Again, utilising the 2009, 2012 and 2015 SDAC, this chapter evaluates the rationale
for the NDIS and estimates the extent of horizontal inequity in unmet need prior to its
introduction. Both probit and linear probability models are used to explore the
distribution of unmet need for disability services with changes across time
decomposed using an Oaxaca decomposition. In recognition of the heterogeneity
between children and adults, separate sub-group analysis is undertaken, finding some
important differences between the two groups.

1.4.3 Chapter 4 — Factors Influencing Timing of Autism Diagnosis in Two Cohorts of

Australian Children

Earlier diagnosis of children with autism is likely to be critical to long-term outcomes,
but is often delayed. No studies in Australia have identified those factors associated
with the timing of diagnosis. This chapter adds to the literature by investigating the
determinants of the timing of autism diagnosis in a representative sample of Australian

children.

Utilising LSAC time to event analysis (i.e., survival analysis) is used to identify
demographic and clinical characteristics associated with age of diagnosis. Analysis
on both the full sample population and the sub sample of those end up receiving a
diagnosis is undertaken. The results provide the most comprehensive picture so far

on the possible factors associated with timing of autism diagnosis.
1.4.4 Chapter 5 — Impact on Maternal Labour Supply of a Child’s Autism Diagnosis

Theoretically, a mother may respond to having a child with autism by either increasing
labour force participation to fund additional services or decreasing labour force
participation to provide additional care (Gould 2004). Existing empirical research finds
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a strong negative relationship between having a child with autism and maternal labour
supply (Parish, Seltzer et al. 2004, Montes and Halterman 2008, Cidav, Marcus et al.
2012, McCall and Starr 2016). However, previously no studies have utilised panel
data to identify the impact of diagnosis or investigated the impact of changes in the
level of subsidised services.

Using LSAC, the impact of diagnosis on maternal labour supply is analysed using a
fixed effects model, finding a strong negative association. A difference-in-difference
model is utilised to explore the impact of increased services, and finds some evidence
of a negative effect on maternal labour supply. This research highlights the importance
of complementary policies which support mothers of children with autism to also
engage with the labour market, as this reduction in labour supply will likely reduce their

life long earning potential.
1.4.5 Chapter 6 — Policy Implications

Finally, the thesis concludes with a summary of the policy implications of our
research for the future operation of the NDIS and directions for further research on

the economics of disability.
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2 Inequalities in Access to Disability Service and

Supports in Australia

2.1 Introduction

The extent of inequalities in the use of disability services and supports is one way to
evaluate the success of a social care system. Specifically, whether systems conform
to Rawlsian principles of social justice so that access to services is based on need
and not socio-economic status (Bommier and Stecklov 2002). In this chapter,
inequalities in the use of different combinations of informal, formal and assistive
technology across education levels, prior to and during the initial phases of the roll-out
of the NDIS are investigated, using the widely employed concentration index. Sub-
group analysis is undertaken to allow for heterogenous patterns of use across different
household types and gender. This allows us to comment on whether higher income
and more educated households were, as is often claimed, better able to navigate the
disability services and supports system before the NDIS, accessing more formal care
services and assistive technology (Manne 2011, Productivity Commission 2011).

Three rich cross-sectional data sets: the 2009, 2012 and 2015 Australian Bureau of
Statistics (ABS) Survey of Disability and Carers (SDAC) are utilised, focusing on the

population aged under 65 years of age who are eligible for services under the NDIS.
2.1.1 Nature of Services and Supports

People with disabilities often rely on one or a combination of different types of services
and supports including formal care, informal care and assistive technology to meet
their daily living needs. Formal care includes care received from private organisations,
government or charities (Kemper 1992, Garcia-Gomez, Hernandez-Quevedo et al.
2015). Informal care includes care received from friends and relatives, which is not
paid (Kemper 1992, Garcia-Gémez, Hernandez-Quevedo et al. 2015). The types of
care received cover self-care services such as feeding and washing, and mobility
services like transport, communication services, including speech pathology (formal
only), and emotional services, for example, counselling. Assistive technology refers
to equipment or systems that help with moving around the home or community,
communication or other daily tasks, for example a wheelchair, or hearing aid.
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A number of approaches to modelling the use of different types of services and
supports have been proposed, focused primarily on the interaction of formal and
informal care use, and have not covered the use of assistive technology (Bolin,
Lindgren et al. 2008, McMaughan Moudouni, Ohsfeldt et al. 2012)®. In the discussion
below we attempt to incorporate assistive technology into these different approaches
as it is becoming a more important part of the disability market for services and
supports. A key consideration in these approaches is whether decisions to use formal
and informal care are made sequentially or simultaneously, which depends on whether
they are considered complements or substitutes’.

The hierarchical compensatory model assumes the choice between informal and
formal care is made sequentially on the assumption that they are substitutes and there
is a clear order of preference (Broese van Groenou and De Boer 2016). Individuals
are likely to prefer informal care by family members, followed by care from friends and
neighbours. When these types of care are not available or adequate, formal care is
used. ltis not clear how assistive technology fits within the hierarchical compensatory
model. Assistive technology could be preferred to formal or informal care as it provides
greater independence®. Alternatively, assistive technology could be preferred less
than formal or informal care because it does not provide any utility from social contact.
Through including assistive technology in the analysis, more information will be
provided on how it fits within the preference set of people with a disability. Other
models have considered the decision to use formal and informal care as occurring
simultaneously due the care types being both compliments and substitutes (Van
Houtven and Norton 2004, Bremer, Challis et al. 2017).

As with the hierarchical compensatory model, the demand for formal care services is
impacted by the availability of informal care, with individuals more likely to seek formal
care when informal care is inadequate (Van Houtven and Norton 2004). However,
informal care has been found to complement formal care in some circumstances, for

example in accessing hospital or doctor services (Bolin, Lindgren et al. 2008).

8 These models have not included consideration of assistive technology.

7 A substitute is a good that can be used instead of another good; a complement is a good that is more
likely to be used if another good is used.

8 For example, if home modifications allow an individual to wash himself or herself independently this
would be considered preferential to either informal or formal care.
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Complicating this relationship further, there is evidence of reverse causality, with the
supply of informal care by family members and friends influenced by the availability
and cost of formal care (Arber, Gilbert et al. 1988, Bonsang 2009, Paraponaris, Davin
et al. 2012, llinca, Rodrigues et al. 2017). A number of studies have used bivariate
probit models, that allow for the joint determination of informal and formal care to
address these issues. However, omitted variables which are related to need, will likely
upwardly bias the strength of any causal relationship found between formal and
informal care, limiting the usefulness of such models. This is especially true in the
absence of an exogenous measure of supply for both formal and informal care
(Mozhaeva 2019). Studies looking at aged care have used proximity of female
children as an instrumental variable for informal care (Van Houtven, 2008) however,
such a measure was not available in the current study, and given our study population
includes children and young adults, would not be relevant for the study population. In
addition, exogenous variables which influence the supply of formal care are difficult to
find. Including assistive technology in the analysis further adds to this complexity
because it is also a potential complement and substitute to both informal and formal
care (Hoenig, Taylor et al. 2003, Mortenson, Demers et al. 2012, Anderson and
Wiener 2013).

As a result of these concerns, an attempt to model the nature of the relationship
between informal, formal and assistive technology using a tri-variate probit model is
not made in this paper. Instead, we describe the level of inequality in the combination
of care types using multinomial logit models, before quantifying this inequality using
concentration indices. This allows us to better understand pre-existing inequalities in

use, which may influence the future distribution of services under the NDIS.
2.1.2 Socio-economic Inequalities

A number of need, and non-need factors are known to influence the use of services
and supports. While differences based on need factors, such as type and severity of
disability may be considered equitable (Andersen and Newman 1973), differences
based on non-need factors, such as age, gender, location and socio-economic
characteristics may be considered inequitable (Andersen and Newman 1973). In
particular, we are interested whether socio-economic characteristics impact service

use.
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People from lower socio-economic groups are expected to be heavier users of
services and supports. This is due to the higher incidence of disability amongst lower
socio-economic groups and the impact of having a disability on socio-economic status
(Kavanagh, Krnjacki et al. 2015). However, once greater need is controlled for,
individuals with higher socio-economic status are expected to be more likely to use

formal care services and assistive technologies.

Along with being better able to meet any direct out of pocket or associated costs (Van
Houtven and Norten (2004)), higher socio-economic groups are better able to navigate
complex systems and successfully advocate for services and supports due to higher
levels of education and better native language skills (Bass and Noelker 1987). These
households may also be more likely to recognise the effectiveness of interventions
and supports in improving the functioning and wellbeing of the person with a disability.
In addition, carers in higher socio-economic households potentially have bigger
opportunity costs providing informal care due to higher earning capacity in the labour
market (Heitmueller and Inglis 2007). All these factors culminate in an expectation
that after for controlling for need, people with a disability in higher socio-economic
households will be heavier users of services.

There are a number of correlated measures of socio-economic status, including
income, occupation, and education (Braveman, Cubbin et al. 2005). In this chapter
we have chosen to use highest education in the household to measure socio-
economic status. This reflects that many people with a disability rely on family
members to advocate for service on their behalf (Grossman and Magafia 2016).
Higher educated households are likely to have developed more skills and abilities to
navigate complex bureaucratic structures and to advocate for services. In addition,
household education is less likely to reflect unobserved differences in need than other
potential measures of socio-economic status, including income and individual
education. Income could reflect in part unobserved differences in need because
having a disability impacts household and individual income due to a reduction in the
capacity to work, which is positively correlated with need (Meyer and Mok 2013). This
will mean that the impact of socio-economic factors is potentially underestimated
because lower income households use more services due to higher unobserved

needs.

Page | 45



Individual education is another common measure of socio-economic status (Winkleby,
Jatulis et al. 1992). However individuals with disabilities acquired early in life are less
likely to have completed formal education (AIHW 2019). This means individual
education potentially measures unobserved differences in need and because a
person’s ability to acquire education is correlated with need it is unlikely to truly reflect
the socio-economic status of the individual’s household. There will however be many
cases where the person with a disability has the highest educational qualification in

the household, for example, where they live alone or live with young children.
2.1.3 Existing Evidence

There is limited evidence on inequality in the use of disability services and supports
by working age people with a disability. This contrasts to the extensive evidence of
inequality in healthcare use across the population after controlling for need, with lower
utilisation among the poor (Morris, Sutton et al. 2005, van Doorslaer, Masseria et al.
2006, Fleurbaey and Schokkaert 2011, Devaux 2015, Terraneo 2015, Cookson,
Propper et al. 2016, Brekke, Holmas et al. 2018). A number of studies have also found
that education is a significant source of inequality in health care use (Alberts,
Sanderman et al. 1997, Terraneo 2015). As noted, levels of education are linked
directly with higher income, which facilitates greater service use. In addition, higher
levels of education are associated with a greater ability to navigate the health system
and access services. The relationship is however, not uniform across countries,
indicating that there are interactions between individual needs, population
characteristics, and the health and welfare systems operating in countries that lead to
different levels of inequality in service use (Eikemo, Huisman et al. 2008, Terraneo
2015).

A small but growing body of literature has examined the inequality in long-term care
use by the aged population, and has similarly found evidence of inequalities in service
use (Van Houtven and Norton 2004, Bolin, Lindgren et al. 2008, Bonsang 2009,
Gannon and Davin 2010, McMaughan Moudouni, Ohsfeldt et al. 2012, Garcia-Gémez,
Hernandez-Quevedo et al. 2015, Mery, Wodchis et al. 2016, llinca, Rodrigues et al.
2017). Again, higher levels of education have been associated with increased use of
formal care services (Larsson and Silverstein 2004, llinca, Rodrigues et al. 2017). The
composition of the household (including marriage status, and gender composition) has
been found to influence the use of services and supports (lllinca, Rodrigues et al,
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2017). For example, a number of studies have found that female children are more
likely to provide informal care services to parents during old age, reducing the reliance
on formal care services (Arber, Gilbert et al. 1988, Paraponaris, Davin et al. 2012).
This is consistent with women undertaking a larger amount of informal caring across
society. While in the context of disability services the presence and gender of children
may not be as relevant, the composition of household is still expected to be a factor in

care decisions.

Gender of the person with a disability is also a potential factor associated with the use
of services and supports. From the broader health care literature, we know that women
are heavier users of health services than men (Bertakis, Azari et al. 2000, Redondo-
Sendino, Guallar-Castillon et al. 2006, Merrill and Fowers 2019). There is also some
evidence in the existing disability service literature that men are less likely to rely on
paid care than females (Arber, Gilbert et al. 1988, Bonsang 2009). This could be due
to preferences differing across gender, or males being more likely to have a potential
female carer in the household, thereby relying more on informal rather than formal

care.

While existing research has allowed for the impact of gender and household
composition on services use and found important differences, studies have not
undertaken sub-group analysis to allow for heterogeneity across these groups. This
current limitation is addressed in this paper through including sub-group analysis of
single versus multi-member households and female versus male people with a

disability.

As noted above, there is no research exploring inequalities in the use of assistive
technology. Either identified research has not considered assistive technology (Bolin,
Lindgren et al. 2008, Bonsang 2009, Oliva-Moreno, Pefa-Longobardo et al. 2019) or
its presence has been considered as part of the home environment (Paraponaris,
Davin et al. 2012). Therefore, an important contribution of this paper is gaining a
better understanding of the socio-economic differences in the use of assistive
technology. This is particularly important, given the ongoing expansion of new
assistive technologies, making them a more important component of the services and
supports for people with a disability.
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In this chapter, inequality in the reliance of different care combinations is estimated
using the widely employed concentration index (Brinda, Attermann et al. 2016,
Ataguba 2019). This allows the decomposition of the factors that contribute to any
inequality in the use of different combinations of formal care, informal care and
assistive technology. In the next section, background to the institutional setting of
disability care services in Australia and the changes being introduced through the
NDIS is provided. The data and methods used for the empirical analysis are then
described. Results are presented in the following section before the findings and their
implications are discussed.

2.2 Institutional Background

Historically, disability services have been delivered by Australia’s eight state and
territory governments under largely block funding arrangements which resulted in
restrictions in services and supports. Providers, people with disabilities and their
families argued that the nature of formal supports varied considerably, dependent on
geographic location, the type of disability, how it was acquired and the ability to agitate
for services (Manne 2011, Productivity Commission 2011).

The NDIS aims to address existing inequities in access and service use through
greater provision and the expansion of choice and competition policies into the
provision of disability services. It is argued that choice and competition policies are
more equitable because they remove advantages afforded to those that can better
navigate the system and advocate for services under traditional public service models
of service provision (Le Grand 2007).

However, under the NDIS Act (2013) the level of informal care support is explicitly
considered in the formulation of individual care plans. In practice, this means an
individual currently receiving informal care for some limitation may be less likely to
receive support for formal care or assistive technology under the NDIS. Conversely,
individuals currently receiving formal care are more likely to receive support for formal
care under the NDIS. It follows that if the distribution of care and support services
was inequitable before the NDIS, the NDIS may inherit these inequities hindering its

ability to improve equity of access to disability services and supports.

This chapter makes two contributions to understand the impact of the NDIS. The first

is to provide a baseline to judge the impact of the NDIS in removing or reducing any
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inequities in the use of services and supports. The second is to evaluate whether
assessing eligibility for formal services and supports on the basis of pre-existing
informal care use is administratively fair for all users, or likely to entrench pre-existing

inequities.
2.3 Data

In this chapter we use data from the 2009, 2012 and 2015 Survey of Disability, Ageing
and Carers (SDAC) which are representative surveys of people with a disability and
carers (ABS, 2013)°. The SDAC provides rich, periodic snapshots of people living with
disabilities in Australia. It covers an individual's health and disability status and
includes detailed information on the use of services, demographic and socio-economic

status.

Dwellings are selected at random using a multi-stage area sample, which ensures that
within a selected geographic region all sections of the population are represented,
including those without a disability. A larger number of households are sampled from
areas with higher proportions of people with a disability to ensure that there is a
sufficient number of people with disability in the final sample.

The SDAC defines someone as having a disability if they report a limitation, restriction
or impairment that is expected to last for at least six months and restricts everyday
activity. This is consistent with the WHO definition of a disability outlined in chapter
one. SDAC collects data from people with and without a disability, across both
households and health establishments. In the latest survey 79.7 per cent of
households contacted responded and 90.9 per cent of health establishments. The
survey includes people with and without a disability, and as a result we exclude much
of the sample to focus on individuals with a core activity limitation.

The SDAC collected data from 72,075 people in 2009; 77,570 in 2012; and 75,211 in
2015. Given our focus, we restrict our sample to individuals with a core activity
limitation (excludes 74.9 per cent of the sample in 2009, 74.4 per cent in 2012 and
72.5 per cent in 2015) and aged between 15 and 64 (excludes a further 18.9 per cent
of sample in 2009, 19.4 per cent in 2012 and 21.6 per cent in 2015). In addition, we

9 Australian Bureau of Statistics. Disability, Ageing and Carers, Australia: Summary of Findings, 2012.
Canberra: Australian Bureau of Statistics; 2013 Nov. Report No.: 4430.0.
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do not include individuals living in supported accommodation (such as nursing homes
and group homes) in order to focus on those living in the community with a disability
(excludes 0.1 per cent of sample in 2009, 0.1 per cent in 2012 and 0.03 per cent in
2015). Our final sample for analysis is 4,331 from 2009, 4,710 from 2012 and 4,401
from 2015.

2.4 Variables
2.4.1 Care Received

The SDAC includes detailed information on the use of formal and informal care and
the use of aids or equipment, the nature of that assistance and its frequency.
Individuals are asked whether they receive any organised services to help with self-
care, mobility, communication or emotional needs. Organised care is categorised as
any care received from a government organisation, private non-profit organisation and
private commercial organisation. We categorise organised care as formal care.
Individuals are separately asked if anyone in the household or a family or friend outside
the household assists with self-care, mobility, communication or emotional tasks. We
categorise this as informal care. We construct a series of binary variables to indicate
whether any informal care, formal care or assistive technology is used and the different
possible combinations of care used.

2.4.2 Need Characteristics

The social model of disability views unmet need as the true measure of disability
(Oliver 1996), however, we focus on inequality of access to care services. We
therefore take a medical or impairment view of disability. We control for an individual’s
main impairment, using categories of sensory and speech, intellectual, mental,
physical and other impairments. This information comes from a question asking what
types of restrictions and impairments an individual has and their main impairment.

Having a physical main impairment is used as the reference group.

Covariates are included to indicate the severity of a person’s disability being profound,
severe or moderate using dummy variables; with a mild disability the reference. This
is determined in the survey by the extent of assistance an individual requires with a
core activity limitation. If an individual always needs help with a core activity this is
classified as having a profound disability, whereas if they only sometimes need

assistance this is considered a severe limitation.
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2.4.3 Non-Need Characteristics

Non-need characteristics include predisposing and enabling characteristics that
impact both the demand for and ability to access services and supports (Andersen
1968). The most important of these in the current study is education, which in the
context of disability services can be viewed as impacting both the preference for and
ability to benefit from different services and supports.

In each survey, each household member is asked to record their highest level of
qualification, including categories such as completing high school and a university
degree. This allows us to generate a measure of the highest education in the
household. English-speaking background is also expected to influence the ability of
individuals to navigate the disability care system, and therefore access formal care
supports. A dummy variable is used with the value of one if from a non-English
speaking background, and zero if from an English-speaking background.

Household income is only reported in deciles in the survey, and this measure is
converted into a continuous variable using the mid-points of the bounded deciles to
then allow calculation of equivalised household income. For the top unbounded decile
we estimate income based on the size of the ninth decile and the lower bound of the
upper decile using the technique outlined in the 2018 paper by Donnelly and Pop-
Eleches (Donnelly and Pop-Eleches 2018). Using the modified OECD scale, these
estimates are then converted to equivalised household income, with the main
householder given a weight of 1 and subsequent householders a weight of 0.5 and
children a weight of 0.3. These estimates are converted to real income using quarterly
consumer price index data from the ABS. Log income is used in the analysis to

account for the likely diminishing marginal impact of income on influencing care use.

A number of variables are constructed to explore the impact of household composition
on the mix of formal and informal care. Previous studies have shown the importance
of daughters, for example, in the use of aged care services, indicating that the
availability and gender of potential carers plays an importance role in service use (Van
Houtven and Norton 2004, Bolin, Lindgren et al. 2008, Bonsang 2009, Kehusmaa,
Autti-Ramo et al. 2013). We generate variables to indicate the presence and gender
of a spouse in the household, and presence and gender of other adults in the

household.
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Individuals living in areas where there are more services such as city areas, are more
likely to be able and willing to access formal support services due to their proximity to
these services. A dummy variable indicating that an individual lives in a city area is
included alongside controls for state of residence. Unfortunately, due to data access
restrictions we do not have a more disaggregated area break down which would allow
stronger conclusions to be made. A full list of variables used in the analysis is listed
in Appendix 2.1.

2.5 Empirical Approach

The objective is to identify the factors associated with the distribution of the
combination of formal and informal care and assistive technology used (for example,
informal care and assistive technology or formal care and informal care) across socio-
economic status. There are eight potential combinations of care: no care; informal
care only; formal care only; assistive technology only; informal and formal care;
informal and assistive technology; formal and assistive technology; and all care types.
Because the data used is cross sectional it is not possible to account for potentially
important unobservable characteristics that may affect the choice of care
combinations, including personal and family preferences and attitudes. The available
data also does not include adequate information to control for the supply of formal care
either directly or by proxy. Due to these data limitations, we are unable to make any
strong causal statements. Rather we provide a detailed descriptive analysis of
differences in the choice of care combinations across education levels and between

sub groups.
2.5.1 Multinominal Logit

A number of approaches have been applied to model the choice between informal and
formal care, reflecting the complexity of the issue at hand (Van Houtven and Norton
2004, Solé-Auro and Crimmins 2014, Carrieri, Di Novi et al. 2017). For example, in
the most recent study Carrieri et al use a bivariate probit model to try and account for
potential endogeneity between formal care and informal care. However, this approach
would make the examination of any inequity in the choice of different combinations of
care difficult, which is our primary interest.

Consequently, we have adopted a multinominal logit model to better capture the

complex choices across care types. The multinominal logit model is expressed in
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Equation 2.1 (Solé-Aurd and Crimmins 2014), categorising individuals as receiving no
care (j=1); or a combination of informal, formal and assistive technology (j=2,...,8).

The base case is no care (j=1).
Equation 2-1

exp (Z;i) . 8

P(Y;=j) = j=1, ..
( t ]) 1+Z£=1exp (Zki) J

Where z;i is vector of need, and non-need factors (both predisposing and enabling)
that are associated with each combination of care types.

This approach provides an exploration of the factors associated with the probability of
receiving different mixes of formal care, informal care and assistive technology, as
compared to receiving no care. As already noted, this model does not estimate a
causal relationship between covariates and the probability of choosing different care
options because it does not account for the endogeneity inherent in these choices and
the impact of supply side factors. To ease the interpretation of the model, using the
margins command in Stata after the multinominal logit regression, we calculate the

predictive margins for each level of education across care types.

In addition, the multinominal logit is underpinned by the independent alternatives
assumption (iia). In our case this requires that if an individual relies on all care and
you removed this option the individual would not be more or less likely to choose any
of the other options. This is unlikely to be the case as the individual would be unlikely
to choose not care. We therefore run a robustness check, excluding no care from the
analysis (see Appendix 2.6) and find consistent results.

2.5.2 Concentration Index

Second, an assessment of the level of any inequality in service use is undertaken,

using the widely applied concentration index (Garcia-Gomez, Hernandez-Quevedo et

10 Alternatives such as nested logit models or multinominal probit models can be used in cases where
the iia assumption is not supported. The nested logit models allows for a hierarchical approach but in
our case results in having the same choice at the end of two branches, and theoretically would still
breach the iia assumption. The multinominal probit model is appropriate as it does not rely on the iia
assumption, but is computationally intensive and did not converge for our eight choice model.
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al. 2015, Brinda, Attermann et al. 2016, Ataguba 2019). Concentration curves and the
concentration index are utilised to represent the distribution of service use across
socio-economic status, and to identify the most salient factors associated with that
distribution (Rodrigues, llinca et al. 2014). The concentration curve (depicted in Figure
2.1 below) represents the inequality in the use of services and supports (O'donnell,
Van Doorslaer et al. 2007).

Figure 2-1: Concentration Curve
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The concentration curve shows the cumulative proportion of service use (the
horizontal axis in Figure 2.1) against the fractional socio-economic status rank of the
population (the vertical axis in Figure 2.1). The 45-degree line indicates a scenario
where the care type is equally distributed across income groups. If the concentration
curve lies above or below the 45-degree line of equality, then the care type use is more
heavily concentrated amongst low (pro-poor) or high socio-economic (pro-rich)
groups. In addition to providing an overall summary measure of inequality represented
by the concentration curve, the concentration index can be usefully decomposed into
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the factors that contribute to a given level of observed inequality (O'donnell, Van
Doorslaer et al. 2007).

A number of concentration indices have been proposed in the literature to suit the
underlying properties of the variable being studied, including whether it is binary or
continuous, and differing views on inequality (O'Donnell, O'Neill et al. 2016). In this
study the Erreygers concentration index is used, which accounts for the binary nature
of using different combinations of services and supports and measures absolute
inequality (Erreygers 2009).

Equation 2-2

ccli Sl 2 cov(CT, 1)
[ = * —cov(CT,r
CTmax - CTmin u

Where CT is the combination of care received including formal and informal care and
assistive technology and all the combinations of these, including receiving no care. In
the case of binary variable CTmax is 1 and CTminis 0. p is the proportion receiving
different combinations of care i, and r is the fractional rank of the highest educational
status in the household. The Erreygers concentration index is calculated for each of
the eight care type combinations.

The index lies between -1 and +1, with a negative value indicating a pro-poor
distribution, O reflecting perfect equality and a positive value associated with a pro-rich
distribution (Wagstaff 2005). An Erreygers concentration index of 1 indicates that the
top 50 per cent of educated households received all that particular combination of care
and those in the bottom 50 per cent of education households received none of that

care combination.

Differences in the combinations of care types accessed may reflect levels of need, for
example, those with higher needs being more likely to require a combination of formal
and informal care, alongside assistive technology. Indirect standardisation adjusts for
differences in need across socio-economic groups facilitating the comparison of
inequality across heterogeneous groups, and the measurement of the level of
horizontal inequality (O'donnell, Van Doorslaer et al. 2007).
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There are a number of steps involved in indirect standardisation. First the association
of need (N«) and non-need (NN;) factors with each combination of care (CT:) is
estimated.

Equation 2-3

Where F(z) = 92/1 1 ez is a cumulative logistic distribution to account for the binary

variable for each care combination (CT;).

Disability type and disability severity are categorised as need factors. Income,
individual or household education, region of residence, household composition, age
and gender are all considered non-need factors. The parameter estimates, individual
values of the need variables and sample means of the non-need variables are then
used to obtain the predicted values of each care type based on each individual's need.

Equation 2-4
Pr(CT; =1)= F(X+ BNy + ViNN;;)

Estimates of indirectly standardised care for each individual is then calculated as the
difference between observed and need expected care, plus the mean of need

expected care type.

Equation 2-5

n
_ . ~ 1 . ~
CT/S = CT, — F(& + BNy + 71NNy ) + EE F(&+ N + 7NN )
n=1
The final step is to calculate the Erreygers concentration index as outlined in Equation
2.2 for the standardised measure of care.

Decomposition of the Erreygers concentration index provides further information on
those factors that determine the degree of inequality observed. Wagstaff and
colleagues developed a decomposition technique that can be applied to the Erreygers
concentration index (Wagstaff, van Doorslaer et al. 2003). First, a linear regression
model (which approximates the non-linear model) is estimated relating access to each
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care type with a set of covariates. The previously calculated concentration index is
then expressed as a sum of the contributions of each of these covariates and an error

term.

Equation 2-6

X GC
61=Z Bty o 4 GCe

k CT CT
Where X is the mean of all covariates (represented by both Ny and NN; in equation
2.4), Clk is the concentration index for regressor Xx and GCe is the generalised

concentration index for the error term.

The importance of each factor will relate to how much each combination of care type
is associated with it and how much it is unequally distributed in relation to household
education. For example, if being married is a strong predictor of informal care use,
and if more educated households are more likely to be married then being married will
have a positive and pro-educated contribution to the overall corrected concentration

index for informal care.
2.6 Results
2.6.1 Descriptive Statistics

Descriptive statistics across the pooled sample and by sub-groups are in Table 2.1.
Further descriptive statistics by survey year are provided in Appendix 2.2. The most
common care combination is receiving no care, accounting for 26 per cent of the
sample. This contrasts with the 17 per cent of the sample that received all care types.
The descriptive statistics show differences in the pattern on care use across gender
and household composition. As expected, people with a disability in single households
are less likely to rely on informal care than people living in multi-member households.
Single males are more likely to report receiving no care than any other group. The
descriptive statistics also show females in single and multi-person households are
more likely to receive a combination of all care types than males.
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Table 2-1: Descriptive Statistics

Single  Multi-  Single  Multi- ALL

Male Male Female Female
Care Combination
No Care 0.34 0.27 0.24 0.23 0.26
Informal Care Only 0.07 0.16 0.07 0.17 0.14
Formal Care Only 0.06 0.02 0.06 0.02 0.03
Assistive Technology Only 0.19 0.15 0.14 0.12 0.14
Informal and Formal Care Only 0.06 0.09 0.09 0.09 0.09
Informal Care and Assistive Technology 0.09 0.14 0.12 0.16 0.14
Formal Care and Assistive Technology 0.07 0.02 0.09 0.02 0.03
All Care 0.13 0.15 0.19 0.18 0.17
Need Characteristics
Physical Impairment 0.63 0.58 0.64 0.62 0.61
Sensory and Sight Impairment 0.08 0.12 0.07 0.08 0.09
Intellectual Impairment 0.05 0.08 0.04 0.04 0.05
Mental Impairment 0.14 0.11 0.15 0.12 0.12
Other Impairment 0.09 0.12 0.10 0.15 0.13
Profound 0.07 0.13 0.10 0.12 0.1
Severe 0.16 0.22 0.20 0.23 0.22
Moderate 0.30 0.21 0.30 0.23 0.24
Mild 0.47 0.45 0.40 0.42 0.43
Non-Need Characteristics
15 to 24 year 0.02 0.12 0.01 0.09 0.09
25 to 34 years 0.07 0.10 0.06 0.10 0.09
35 to 44 years 0.17 0.14 0.1 0.18 0.16
45 to 54 years 0.30 0.24 0.26 0.26 0.26
55 to 64 years 0.44 0.39 0.56 0.37 0.41
Real Household Equiv. Income ($AUD) 533.00 684.70 525.80 666.90 645.8
Individual Education
Not Completed High school 0.24 0.21 0.21 0.19 0.21
Completed High school 0.34 0.35 0.33 0.38 0.36
Trade Qualification 0.31 0.33 0.27 0.27 0.29
Bachelor Degree or above 0.1 0.1 0.19 0.15 0.14
Household Education
Not Completed High school 0.24 0.06 0.21 0.06 0.09
Completed High school 0.34 0.26 0.33 0.25 0.27
TAFE (Trade Qualification) 0.31 0.44 0.27 0.43 0.41
Bachelor Degree or above 0.1 0.25 0.19 0.26 0.24
Language Other Than English 0.02 0.08 0.04 0.08 0.07
Female Spouse 0.01 0.57 - - 0.20
Male Spouse - - 0.02 0.54 0.24
Female Other Adult - 0.48 - 0.34 0.17
Male Other Adult - 0.37 - 0.43 0.19
City 0.56 0.59 0.63 0.63 0.61
N 1282 4829 1403 5988 13502
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Potentially explaining some of these differences, men and women in single-person
households have lower disability severity than men and women in multi-person
household. 30.3 per cent [95% ClI: 28.8 to 32.9 per cent] of men in single households
have a moderate disability compared to 21.2 [95% CI: 20.1 to 22.4 per cent] of men in
multi-person households.

26.2 Multinominal Regression Results

Here we present sub-group analysis to explore differences in the impact of education
across different household types and gender. The detailed results for the full sample
and the sub-group analysis are provided in Appendix 2.2.

The results show us what the average predicted use of each care type would have
been if all the survey respondents had a given level of education assuming the other
characteristics of the respondents are as reported. These other characteristics include
need factors such as disability type and severity.

Figure 2.2 presents the results for No Care. It shows that while there is no significant
education gradient for a pooled sample, within subgroups there is a clear gradient for
males and single females. For males, higher educated households are less likely to
receive No Care than lower educated households. Single males without a high school
qualification have the highest predicted probability having No Care (37.5 per cent [95%
Cl: 31.1 to 42.8 per cent]). This contrasts to single females with a bachelor degree
who have the lowest predicted probability of receiving No Care (21.7 per cent [95%
Cl: 17.3 to 26.1 per cent]).

There are also gender and education differences in the predictive probability of
receiving of combination of All Care types presented in Figure 2.9. Apart from single
males, higher levels of education in the household are associated with a higher
probability of receiving all care types across the pooled sample and sub-groups.
Amongst the most educated households with a bachelor degree, single males have
the lowest probability of receiving a combination of All Care types (11.7 per cent [95%
Cl: 6.54 to 16.9 per cent]). This compares to single females with a bachelor degree
who have the highest probability of receiving All Care types (25 per cent [95% CI: 19.7
to 30.3 per cent]). Males living in multi-person households where no one has
completed high school are the least likely to receive All Care types (9.1 per cent [95%

Cl: 6.2 1011.9 per cent]). This compares to females living in the same household type
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who have a significantly higher probability of receiving All Care types (16.0 per cent
[95% CI: 12.4 to 19.6 per cent]). This gender difference across education levels
indicates that men may not be receiving an equitable level of care.

In Figure 2.3 the results for informal care are shown. Females and males living in
single-person households are less likely to receive only informal care than males and
females in the multi-person households. This may reflect the impact of household
structure on the care received by people with a disability which has been found in other
studies (Bolin, Lindgren et al. 2008, Bonsang 2009). Single females with a bachelor
qualification have the lowest predicted probability of receiving only informal care (3.82
per cent [95% CI: 1.2 to 6.4 per cent]). This contrasts to the predicted probability of
relying on only informal care for females in multi-person households where the highest
level of education is a bachelor qualification of 14.3 per cent [95% CI: 12.5 to 16.0 per
cent]. The interaction of household type and education demonstrates the impact of
inter-household relationships on the care types received by people with a disability.

We present the findings for receiving Aids Only in Figure 2.5. It shows single males
are the most likely to rely on aids only. Amongst both single males and males in multi-
person households there is a clear education gradient in the predicted probability of
using aids only. University educated males living alone having the highest predicted
probability (21 per cent [95% CI: 14.6 to 27.3 per cent]). This may reflect a preference
amongst these groups to be self-reliant, or having an inability to access other forms of
care and support due to poor social networks. There is no clear education gradient
for the use of aids amongst females.
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Figure 2-2: No Care
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Figure 2-3: Informal Only
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Figure 2-4: Formal Only
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Figure 2-5: Assistive Technology Only
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Figure 2-6: Informal and Assistive Technology
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Figure 2-7: Informal and Formal Care
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Figure 2-8: Formal Care and Assistive Technology
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Figure 2-9: All Care
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2.6.3 Concentration Indices

While the multivariate analysis points to a level of inequality in the use of different care
combinations based on highest level of education in household, this can be further
tested using the unstandardised (Cl) and need standardised (HI) concentration
indices. Results are presented in Table 2.3'". Sub-group analysis undertaken by
household type and gender is presented in Appendix 2.3. The need standardised
concentration indices (HI) for the probability of using no care, only formal care, only
informal care and a combination of formal care and assistive technology are negative.
This means that after controlling for need, lower educated households are more likely
to rely on these combinations of services and supports.

Table 2-2: Concentration Indices

Cl HI
Care Combinations
No Care 0.004 -0.019***
(0.009) (0.005)
Formal Care Only -0.021*** -0.018***
(0.003) (0.003)
Informal Care Only -0.020*** -0.014***
(0.007) (0.005)
Assistive Technology Only 0.034*** 0.006
(0.007) (0.004)
Formal Care and Assistive Technology -0.020*** -0.014***
(0.004) (0.003)
Informal Care and Assistive Technology -0.017** -0.007
(0.007) (0.005)
Informal and Formal Care Only 0.016*** 0.022***
(0.006) (0.004)
All Care 0.024*** 0.036™**
(0.007) (0.004)

"p<0.1,"p<0.05"p<0.01
Robust Standard Errors in Parenthesis
In contrast, the need standardised concentration indices (HI) for using a combination

of informal and formal care and all care types are positive. Approximately 2.7 per cent
of all care services would need to be redistributed from the highest to lowest educated
household to have equality (Koolman and Doorslaer 2004). Indicating that controlling

" Corresponding concentration curves are at Appendix 2.4.
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for need, individuals in higher educated households are more likely to rely on a

combination of informal and formal care and all care types.

The associated decompositions are presented graphically in Figures 2.10 and 2.11 to
facilitate interpretation. The contributions of each variable are a function of its
concentration index and the elasticity of its impact on the combination of care. We
summarise the factors into eight main areas, including income, household
composition, age and gender, need variables, household education and regional
variables. The sum of the bar sizes on each side of the origin indicate the degree of
inequality for each measure — so that a balanced distribution of care across household
education levels would be reflected as perfectly equal contribution bars on the left and
right side of the origin. The full decomposition results are at Appendix 2.5.

Figure 2.10 shows the decomposition of the non-need standardised concentration
indices. Need factors contribute to pro-low household education inequality across the
majority of combinations of services and supports, excluding no care and assistive
technology only (i.e., the minimal care combinations). This reflects a higher

concentration of need for support in lower educated households.

Figure 2.11 shows the decomposition of the need standardised concentration
indices'?. Household education directly explains pro-higher household education
inequality in the use of a combination of all care types and informal and formal care.
The level of contribution is largest for informal and formal care, with education
accounting for 70.6 per cent of the pro-higher education inequality. Household
education also directly explains the pro-lower household education inequality in
access to combinations of formal care only, formal care and assistive technology and
no care (i.e., care combinations not requiring informal care from household members).
Lower education households are less likely to rely on informal care, driven by a
negative elasticity of accessing these care combinations due to education. Having
another person in the household, including a spouse, is concentrated amongst higher

educated households. However, there is a negative elasticity of formal care use from

2 There is some residual impact of need factors due to the use of linear regression to decompose the
binary outcome only approximating the relationship.
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household composition. This results in household composition being a large
contributor to the pro-lower education household inequality in accessing formal care
only and a combination of formal care and assistive technology.

As anticipated, higher household income and wealth is concentrated amongst higher
educated household. As a result, income contributes to the pro-higher education
inequality in the probability of using a combination of all care types. This is driven by
a positive elasticity of relying on a combination of all care types due to income.

Figure 2-10: Decomposition of Concentration Index (Cl)
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Figure 2-11: Decomposition of Need Standardised Concentration Index (HI)
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To extend the analysis we calculated the unstandardised (Cl) and standardised (HI)
concentration index using the alternative measures of socio-economic status,
individual education and income. The results are presented in table 2.3 and show
broadly consistent results across care types using the different measures of socio-

economic status.

Using real log household income there is less inequality across the care types than
using household or individual education. Using individual level education, we find
some variation across care types, with greater inequality in the use of informal care
only. In order to achieve equality using household education 1.05 % of informal care
only would need to be transferred from the lowest to the highest educated households.
This compares to 2.62% of informal care only using individual education.
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Table 2-3: Concentration Indices with Different Measures of Socio-Economic Status

Real Log Household

Household Education Individual education

Income
Cl HI Cl HI Cl HI
No care 0.004 -0.019*** 0.018** -0.008 0.034*** -0.013***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00)
Formal Care Only -0.021***  -0.018***  -0.009*** -0.007** -0.005* -0.005*
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Informal Care Only -0.020***  -0.014**  -0.019***  -0.013***  -0.058***  -0.035***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Assistive Technology
Only 0.034*** 0.006 0.034*** 0.005 0.059*** 0.015***
(0.01) (0.00) (0.01) (0.00) (0.01) (0.00)
Formal Care and
Assistive Technology -0.020**  -0.014**  -0.010*** -0.005* -0.003 0.000
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Informal Care and
Assistive Technology -0.017* -0.007 -0.012* -0.005 -0.032***  -0.014***
(0.01) (0.01) (0.01) (0.00) (0.01) (0.00)
Informal and Formal Care
Only 0.016*** 0.022*** -0.008 0.004 -0.010* 0.010**
(0.01) (0.00) (0.01) (0.00) (0.01) (0.00)
All Care 0.024*** 0.036*** 0.006 0.024*** 0.014* 0.037***
(0.01) (0.00) (0.01) (0.00) (0.01) (0.00)

"p<0.1,"p<0.05"p<0.01
Robust Standard Errors in Parenthesis

2.7 Discussion

The NDIS represents the most significant reform to disability services in Australia’s
history. The scheme recognises that people rely on a combination of formal care,
informal care and assistive technology, and explicitly takes into account an individual’s
access to informal supports in approving funding for formal care and assistive
technology. As a result, understanding pre-existing inequalities in the reliance on
different combinations of services and supports is important.

Available data does not allow us to construct any exogenous measure of supply of
formal care services, making any causal analysis problematic. This included not being
able to access detailed regional breakdowns beyond state and territory of residence,
which if available could have been used to undertake analysis using local area fixed
effects. As such, the analysis did not attempt to draw causal associations about the
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impact of socio-economic factors on the choice between different combinations of
services and supports.

Using cross-sectional analysis this chapter has still been able to assess the extent to
which the previous system adhered to Rawlsian principals where access to services
is based on need and not socio-economic status, measured by household education.
Individuals living in higher educated households are less likely to receive No Care and
are more likely to rely on a combination of All Care types. This indicates that there
was a level of inequality in the access to services before the NDIS. There were also
important gender differences with males in low educated households the most likely
group to receive No Care and the least likely group to receive a combination of All
Care types.

Single person households were less likely to rely on a combination of care including
informal care than multi person-households. This supports the hypothesis that
availability of potential carers in the household is associated with access to informal
care. It also provides some support for the objectives of the NDIS in considering
access to informal care in decisions regarding the overall levels of support provided
under the scheme.

Overall, there was pro-low education inequality in the reliance on informal care only,
which may reflect an inability of these households to access either formal care or
assistive technology. However, lower educated households were also more likely to
rely on only formal care and formal care and assistive technology. This presents an
inconclusive picture, which may reflect complex relationships due to substitution that
have not been captured in the current analysis.

In the context of the transition to the NDIS, the pre-existing inequalities in relying only
on informal care are of greatest concern. Under the new scheme, there is a risk that
an individual is assessed as not requiring formal care or assistive technology because
they currently rely on informal care that may reflect existing inequalities in access
based on socio-economic status. Such a scenario would not align the NDIS with the
idea of equal access based on equal need.
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As the transition towards the NDIS is finalised, caution is required in assessing an
individual's need for formal care services and assistive technology based on their

current use of services and their ability to access informal care system.
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3 Unmet Need for Disability Services in Australia

3.1 Introduction

The National Disability Insurance Scheme (NDIS) shares an objective with most health
and welfare systems: ensuring that individuals with a disability receive the assistance
they need to undertake activities of daily living. As we have explored in Chapter 2,
this is often judged by whether the system delivers Rawlsian principles of equity in
service and support utilisation based on identified need (Bommier and Stecklov 2002,
Garcia-Gomez, Hernandez-Quevedo et al. 2015). However, service and support
utilisation measures may fail to account for differences in individual preferences, the
quality of services or unobserved need (Allin, Grignon et al. 2010). Focusing instead
on unmet need can address some of these issues (Allin, Grignon et al. 2010, Garcia-
Gomez, Hernandez-Quevedo et al. 2015, Gibson, Grignon et al. 2019). In this chapter
we explore the nature of unmet need and how it changed in response to the initial
launch of the NDIS. We pay particular attention to the difference between subjective
and more objective measures of unmet need as the literature has shown important
differences (Garcia-Gomez, Hernandez-Quevedo et al. 2015). The determinants of
subjective and objective unmet need are estimated, before decompositions to explain
changes over time is performed.

3.1.1 Defining Unmet Need

Unlike measures of service and support utilisation, unmet need allows us to capture
any systematic under-utilisation by particular groups relative to their need (Aragon
Aragon, Chalkley et al. 2017). Individuals with disabilities often need additional
assistance to participate in activities of daily living and achieve their life goals (WHO
2011). These can be in the form of self-care services such as: help to get dressed or
prepare food; mobility services that include help to use public transport;
communication services, which may include speech pathology and assistance to talk;
and emotional services that cover support for anxiety or depression. As explored in
Chapter 2, in order to meet these needs individuals generally rely on a mix of informal
care, formal care and assistive technology.
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At a basic level unmet need can be thought to arise when an individual does not
receive a service or support that could have improved their heath or wellbeing (Culyer
and Wagstaff 1993). However, under scarcity, some unmet need maybe justified in
order to maximise society wide health and wellbeing (AIHW 2007, Allin, Grignon et al.
2010). Notwithstanding that there may always be a level of unmet need that is
‘efficient’ under a traditional welfare perspective, understanding the factors associated
with the probability of having unmet need is important in assessing the effectiveness

of the health and welfare system.

An important distinction exists between objective and subjective unmet need (Shea,
Davey et al. 2003, Allin, Grignon et al. 2010, Vlachantoni, Shaw et al. 2011, Garcia-
Gomez, Hernandez-Quevedo et al. 2015). Objective unmet need requires a
professional assessment that an individual did not receive care in line with professional
standards (Koolman 2007, Vlachantoni, Shaw et al. 2011). This is difficult and costly
to measure in the context of large surveys, and alternatives have been developed in
the literature. The most widely used measure categorises an objective unmet need
as a person requiring additional assistance to participate in activities of daily living but
receiving no services (Garcia-Gomez et al., 2015). Almost by definition, any objective
measure relies on a defined set of conditions and services, and may not capture
individual differences in needs driven by different life goals or low quality services
(Allin, Grignon et al. 2010).

Subjective unmet need relies on an individual’s assessment on whether their needs
are being met (Garcia-Gomez et al.,, 2015). In surveys, it generally involves
respondents being asked whether their needs for assistance are fully met, partially
met or not met at all. As a measure, subjective unmet need has the benefit of capturing
any deficiencies in the quality of services received and individual differences in needs
(Allin, Grignon et al. 2010). However, subjective unmet need is likely to be influenced
by external factors such as changing values and the availability of services
(Bickenbach 2014),(Garcia-Gémez, Hernandez-Quevedo et al. 2015)'3.  Individual

differences in subjective need may also be driven by an individual’s life goals. The

13 For example, if we consider views on mainstream schooling for children with a disability. Today if a
child with a disability does not attend a mainstream school it is considered an unmet need. Twenty
years ago this would not have been the case. This may lead to biased results, and make it a poor
measure of health and the welfare system performance in terms of meeting objectives across time.
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latter sits within with the broader disability rights agenda, which is closely aligned to
Capability Approach of Amartya Sen and Martha Nussbaum (Bickenbach 2014). This
is consistent with the belief that services should focus on individual capabilities to

achieve functioning.

Importantly for those interested in equity, subjective unmet need may incorporate
differences across groups in what is considered a possible set of functionings.
Someone with a lower level of education may not be aware of the relationship between
receiving mental health supports and their potential functionings, and therefore not
consider receiving no services an unmet need. As a result subjective measures may
downwardly bias the level of horizontal inequity in unmet need (Garcia-Gémez,
Hernandez-Quevedo et al. 2015).

3.1.2 Existing Evidence

Previous measures of subjective unmet need for people with a disability have
estimated prevalence rates as low as 2 per cent in the adult population, with a disability
in Spain (Garcia-Gémez, Hernandez-Quevedo et al. 2015) and up to 20 per cent
among the elderly experiencing limitations in daily living in the United States (Desai,
Lentzner et al. 2001). When more objective measures have been utilised based on
receipt of services, higher rates of unmet need have been recorded ranging from 25
per cent in Spain (Garcia-Gémez, Hernandez-Quevedo et al. 2015) up to 40 per cent
in the United States (Shea, Davey et al. 2003).

Subjective unmet need is widely used in studies of equity of access to health services
(Koolman 2007, Garcia-Gémez, Hernandez-Quevedo et al. 2015). Individuals
reporting a subjective unmet need have been found to use more health care services
than those that don’t report unmet needs (Zuckerman and Shen 2004, Mollborn,
Stepanikova et al. 2005) even after controlling for health status. This raises concerns
about bias of the measure capturing unobservable characteristics that influence health
service utilisation, such as attitudes about the importance of services and health

literacy that are not captured in other variables (Allin, Grignon et al. 2010).

Furthermore, there is evidence that subjective measures may reflect higher perceived
needs and desired functioning of higher socio-economic groups, and therefore mask
potential inequities. When comparing objective and subjective unmet need Garcia-
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Gomez, Hernandez-Quevedo et al. 2015 find that more objective measures of unmet
need are associated with greater inequity. Despite these concerns, subjective unmet
need remains the most widely used measure of unmet need, as it is included in most

surveys of health and disability service use.

While high levels of unmet need for disability services have been reported in the
Australian context (AIHW 2002, AIHW 2007), differences across objective and
subjective measures have not been explored. Cebulla and Zhu (2015) used Australian
panel data and found evidence of high levels of subjective unmet need for disability
services. Using a fixed effects model to control for unobservable characteristics, they
found that higher educational attainment was associated with greater subjective unmet
need, and greater access to assistance when required. However, they relied on a
general measure of unmet need for assistance, rather than a specific measure related

to an individual’s disability and did not control for the severity or type of a disability.

The analysis in this chapter is the first to compare the incidence and determinants of
both subjective and objective measures of unmet need for disability services in
Australia and explore how these have changed over time. The study period, 2009 to
2015, includes the announcement and launch of the NDIS, which as noted in the
Introduction is significantly expanding available supports for people with a disability in
Australia. Using data from a national representative sample before the NDIS was
announced, through to the commencement of the roll-out we explore the demography
and socio-economic characteristics associated with objective and subjective
measures of unmet need for disability services. The focus on children as well as adults
again extends the literature which to date has focused largely on adults (Allin, Grignon

et al. 2010, Garcia-Gomez, Hernandez-Quevedo et al. 2015).

Throughout this chapter we will refer to the years 2009 and 2012 as ‘pre-NDIS’ and
2015 as ‘post-NDIS’. Since the NDIS was only in its pilot phase in 2015 (but the
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scheme had been announced and was widely anticipated) we are only meaningfully
measuring the announcement effect of the NDIS™.

In the next section we outlined the empirical approach to exploring the determinants
of unmet need. The data and variables used in the analysis, including their limitations,
are then outlined. Differences in the unconditional probability of reporting both an
objective and subjective unmet need across time are then reported. Regression
models are fitted for sub-groups of both children and adults and then a decomposition

over time is undertaken using the estimates.
3.2 Empirical Approach

The objective is to understand the determinants of subjective and objective unmet
need before and during the implementation phase of the NDIS. First the
demographic and socioeconomic factors associated with subjective and objective
unmet for each of the survey years is modelled, for children and adults. The

following regression model is estimated:
Equation 3-1
Ynit = Opnt + IBnt Xint + €ni

Individuals either have an unmet need for disability needs (Y=1) or do not (Y=0). The
index 7 represents an individual with a disability, n the type of unmet need (subjective
or objective) and t the time period (pre-NDIS or post-NDIS). The main model uses
linear probability estimates due to ease of interpretation, and these are consistent with
the results from a probit model, which are reported at Appendix 3.5-3.7.

X is a vector measuring both the need (#;), and non-need (NNA,;) characteristics on the
probability of reporting unmet need (Y;). The parameters represent the impact of

changes in the explanatory variables on the probability of having an unmet need.

4 The NDIS was announced in July 2011 but only launched outside specific trial sites in July 2016, after
the last 2015 survey used in this chapter.
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Following Garcia-Gomez (2015) who focuses on factors associated with unmet need
for long-term care services in Spain, we control for a wide range of need and non-
need variables. This includes English speaking background, highest educational level

in household, household income and marriage status’®.

In order to explore changes in subjective and objective unmet need before and after
the launch of the NDIS we use the regression estimates and the averages of the
variables to adapt a threefold Blinder-Oaxaca decomposition. This decomposition
accounts for the fact that any change over time will therefore be due to either
differences in the mean values of the explanatory variables or their coefficients across
the two periods (Jann 2008). The decomposition can be written as:

Equation 3-2
AY = X,Post,éPost - X’Preﬁpre

Xpr is the mean vector of characteristics and 35, is the vector of coefficients prior to
the introduction of the NDIS. X, is the mean vector of characteristics and fp,g.is

the vector of coefficients after the introduction of the NDIS.
This can be expressed as three terms:

Equation 3-3

AY = (Xpost—XPre)’ﬁPre + (BPost - BPre )’XPre (BPost - Bpre ),XPre

Endowment Co—efficient Co—efficient

+ (XPost—XPre) (BPost - BPre )’

Interaction

The first term is the endowment effect and quantifies the difference due to group
differences in the determinants, for example, changes due to a higher prevalence of
people with more severe disabilities assuming no change in the relationship between
having a severe disability and unmet need. The second term measures the impact of

'S As with the analysis in Chapter 2, we are treating these variables as exogenous in this model.
However, we again acknowledge that there may be some reverse causality (e.g. unmet need affecting
marital status, or household income). For robustness we also estimate the model excluding potentially
endogenous variables.
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differences in the coefficients. This would include the impact of any change in the
relationship between having a severe disability and reporting an unmet need,
assuming no change in the number of people reporting having a severe disability.
Finally, the third term is the interaction effect which accounts for the correlation
differences in the determinants and coefficients which occur at the same time.

If the NDIS and the prospect of greater access to services led to more people seeking
diagnosis this would be captured in the endowment effect. However, changes in the
number of people with a specific disability reporting having an unmet need due to
higher expectations would be captured in the coefficient effect.

These three effects are represented in Figure 3.1. The AY from an increase in § (from
B Pre to p Post) and an increase in X (from X Pre to X Post) is made up of the
Endowment Effect (E(SPost) =E(SPre)), the Co-efficient Effect (C), and the Interaction
Effect (1).

Figure 3-1: Components of the Oaxaca Decomposition

E (BPost)

E (BPre)

XPre XPost

BPre BPost BPre XPost

3.3 Data and Variables

The study uses data from the 2009, 2012 and 2015 Surveys of Disability, Ageing and
Carers (SDAC) conducted by the Australian Bureau of Statistics (ABS). The SDAC is
a nationally representative study of disability covering a wide range of conditions (ABS,
2013). Data from the household component of the survey is used in the analysis.
Dwellings in the household component were selected at random using a multi-stage
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area sample to ensure all sections of the population living within geographic scope
were included — both those with and without a disability. A larger number of
households were selected from areas known to have a higher representation of people
with a disability to improve the sample of people in the target population. While the
survey has been conducted in 1981, 1988, 1993, 1998, 2003, 2009, 2012 and 2015,
only the 2009, 2012 and 2015 surveys are used due to methodological changes after
the 2003 survey that altered the identification of carers and the preference to use data
from immediately prior to and after the launch of the NDIS. At the time of the 2015
survey only 3.5 per cent of the expected 450,000 to be covered by the NDIS were
enrolled in the scheme. Any change therefore is unlikely due to be correlated with
actual services received under the NDIS, but rather the announcement or anticipation

effect of changes in the service levels.

The SDAC provides detailed information about the health and disability status of
individuals and information regarding the use of services and self-reported unmet
needs. Demographic and socio-economic information about the household is also
covered by the survey. Consistent with the International Classification of Functioning,
Disability and Health (World Health Organization 2011) SDAC defines someone as
having a disability if they report a limitation, restriction or impairment that has or is
expected to last for at least six months and restricts everyday activity. The sample
focuses on the target population of the NDIS, which are individuals aged 0-65 years
old with a disability and core activity limitations'®. Core activity limitations are
categorised as requiring assistance with emotional, communication, self-care or
mobility activities. While all the individuals in the sample are eligible to apply for
funding under the NDIS, they would not all meet the administrative criteria to receive
funding.

The 2009 Survey covered 72,075 individuals, of whom 5,837 aged between 0-65
report having a core activity limitation requiring assistance. The 2012 Survey covered
77,570 individuals, of whom 6,061 aged between 0-65 report having a core activity
limitation requiring assistance'. The 2015 Survey covered 74,862 individuals, of
whom 6,010 aged between 0-65 report having a core activity limitation requiring

'8 However, we undertake analysis for the over 65 population in robustness tests.
" The sample framework for these surveys was discussed in Chapter 2.
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assistance. People residing in supported accommodation (such as nursing homes or
group homes) who do not complete a detailed interview are excluded from the sample.
Insufficient information is collected on these individuals (for example no information
on subjective unmet need, number of services received, education or income) for use
in the detailed analysis. The final pooled sample for analysis includes 13,502 adults
and 2,023 children (aged under 15 years).

SDAC provides a rich array of data on people with a disability, however, it is not a
panel survey creating limits to the empirical analysis that can be undertaken and the
inferences that can be drawn'®. Furthermore, the detailed unit record data released
by the ABS for 2009 and 2012 only includes high level information on location (rural
versus city by state) further limiting the inferences which can be drawn from any
analysis as local area fixed effects cannot be controlled. The variables of interest are
listed at Appendix 3.1 and explored below.

3.3.1 Unmet Need

The SDAC uses a measure of subjective unmet need based on an individual's
assessment. Respondents are asked separately “do you need more help from family
or friends” and “do you need more help from organised services” in relation to a core
activity limitation. Core activity includes mobility, self-care and communication. The
need for additional services can be daily, weekly, monthly, yearly or less th