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ESTIMATING THE EXTRA COST OF LIVING FOR
PEOPLE WITH DISABILITIES

J. CULLINAN 2 B. GANNON?and S. LYONS

Abstract

Addressing the extra economic costs of disability isgachl step towards alleviating
elements of social exclusion for people with disabsit This paper estimates the long
run economic cost of disability in Ireland in termstlo¢ additional spending needs
that arise due to disability. It defines and estimatedetscof the private costs borne
by families with individuals who have a disability in latl when compared to the
wider population, both in general and by severity of Wigg. Our modelling
framework is based on the standard of living approach timasg the cost of
disability. We extend on previous research by applying panmgred probit models
to Living in Ireland survey data 1995-2001 in order to controltfer effects of
previous disability and income and correlated unobserved ketesity. The
approach allows us to quantify, for the first time, #uglitional long run economic
costs of living associated with disability. Our findings sigjdgkat the extra economic
cost of disability in Ireland is large and varies byesgéy of disability, with important

implications for measures of poverty.
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1. INTRODUCTION

In the context of increased risk of lower income fougeholds of people with
disabilities, addressing the extra economic costs obilityais a logical step towards
alleviating elements of their social exclusion. lany countries there are a range of
public supports for people with disabilities. The level aature of government
assistance are ultimately determined by social andigablithoices, but the design of
the relevant policies should benefit from evidence homv disability affects the
standard of living of affected individuals and their fagsli In this paper we estimate
models of the private costs borne by households with ithgils who have a
disability in Ireland when compared to the wider popufatend provide such
evidence for Ireland. Our modelling framework is basedhenstandard of living
(SoL) approach to estimating the cost of disabilitydaseloped in Berthoudt al.
(1993) and Zaidi and Burchardt (2005). We extend the estimatmtegy by using
panel data, which allows us to control for dynamicglis&bility and income along
with unobserved heterogeneity, using an econometric mmglepproach similar to
that followed in Gannon (2005) and Contoyaneisal (2004). In doing so we

provide, for the first time, estimates of the long ruarexmic cost of disability.

Our paper contributes to the literature in a number oswdarlier applications of the
standard of living approach focused on the use of crofisrsgicmodels (Berthoudt

al., 1993; Indecon, 2004; Zaidi and Burchardt, 2005; Saunders, 2006yjrngphat

important issues relating to unobserved heterogeneitly dymamics of disability
remained unaddressed until now. For example, past digahill income could have
an immediate effect on current disability and incomspeetively and hence on
current standards of living. The advantage of our panel hoavee the cross sectional

model is that it allows us to control for (1) within-imdlual effects (i.e. time



averages), (2) lagged levels of disability and income, (8hdo compare levels of
severity of disability to households that did not contperson with a disability in

the sample period.

By using panel models we control for these effects asenthngle the impacts of
disability into short run (‘current’) and long run (‘lagdj) effects. The unobserved
component is inferred from the within- individual effe¢tdisability and income (see
Contoyanniset al, 2004). Disability, income and standard of living are likielybe

endogeneously related, either because of direct effiacisme on standard of living
and vice-versa) or because of unobservables (e.g. timergmeé or previous
investments in human capital). Our modelling approach, whatdbws that of

Biewen (2004) and Gannon (2005), addresses these issuesge exi@nt and allows

us to estimate consistent parameters even in the pesésuch endogeneity.

By accounting for lagged disability and income and unobsgeheterogeneity, we
find that the long run economic costs of disability kigher than the short run costs
suggested by cross-sectional models. We also find, sitnilprevious studies (e.g.
Zaidi and Burchardt, 2005), significant difference betwden ghort run economic
cost of disability for those with severe and someitéittons in their day to day
activities. Our innovative results show that in theglann there is no significant
difference in costs between those with severe oresiimtations. Furthermorehe
use of panel data models also allows us to estimatectiromiic cost of disability
using a reference group of households that do not contaimdiwvidual with a
disability throughout the panel, another important cbation of our research. These
results suggest a similar pattern across severiti¢l, n@i difference in the long run

but significant differences in the short run.



2. STANDARD OF LIVING APPROACH

Previous research has drawn on a variety of approachmgsataifying the economic
costs of disability. These include direct survey apgrea¢Martin and White, 1985;
NRB, 1995; DIG, 1998) expenditure diary approaches (Matthedd arscott, 1990;
Jones and O’Donnell, 1995), budget standards approaches € iitli2004; Dobson
and Middleton, 1998), as well as indirect approaches sutheastandard of living
approach. Indecon (2004), Tibble (2005) and Zaidi and Burchardt (20@Bpvide
good summaries of the merits of these different mettibdsigh the sole focus here is

on the standard of living approach.

The definition of additional costs implied by the SoL ajpygiois the sum required to
bring the standard of living of a household containing a pesstbna disability up to
the same level as a comparable household where no memdparsa disability,
controlling for relevant socio-demographic charactesstic This is a form of
‘equivalisation’, a technique which is routinely used when susag poverty and
inequality to adjust incomes for household size and comgositiln this case
however the adjustment takes account of disability@dlaneeds. The concept of
additional cost represents an approximation of thefoostny given group considered
(e.g. by severity of disability) and involves averagingoas individuals within a
group. The resulting cost estimates include directscarstl additional costs of living
associated with disability, but omit opportunity costs sashpotential foregone

earnings of disabled persons and their carers.

The SoL approach starts from the premise that, fov@ngincome, disability status

will reduce the living standards of households containing ratividual with a



disability by causing them to divert a portion of thesaurces (income in our model)
to cover disability-related costs. This diversione@gaurces can be quantified, taking
account of other factors that affect measured standafviod. The standard of
living approach has advantages over direct attempts asune the cost of disability.
It does not require estimates to be made of the sowrcésvels of specific costs
associated with disability, which may require expert keolge and the exercise of
judgement on the part of respondents. Moreover, itiiedsto estimation using large-
scale micro datasets collected for wider purposes,isauitlikely to be vulnerable to

strategic response behaviour among those surveyed.

The method is essentially a “top-down” approach thasdo provide estimates of the
economic cost of disability at a household level. Wiiil@loes not specifically
identify the items that contribute to these additiosw@dts, depending upon available
data it can account for variations in the level oftsoacross disabilities and
conditions, as well as by severity. It does howeyeore foregone earnings and other

potential opportunity costs of ill health or disability.

The SoL approach to estimating the cost of disabisitglosely related to methods
employed in assessments of material (or ‘life-styldgprivation. Following
Townsend (1979), considerable empirical research has lbesartaken to identify
‘deprived’ individuals or households that are excluded frapexified minimum way
of life or standard of living because of their lack cdaerces — for a survey see Perry
(2002). Recent contributions to this literature treat deponas a latent variable and
estimate it using methods that integrate traditional irebased measures with newer
outcome-based indicators of social and economic sxciu see for example Whelan

et al. (2006). Outcome-based indicators have been particutdghhential in Ireland,



forming the basis of the ‘consistent poverty’ measured usethe National Anti-

Poverty Strategy.

The outcome-based indicators used in these analyseprofat®n are very similar to
the standard of living indicators employed in the remaindi¢nis paper. The main
difference is that the deprivation indicators tend @aguE on consumption items
associated with a minimum adequate standard of livingrelsewe wish to examine
the effects of disability status over as wide a ranigeooio-economic outcomes as
possible. Nevertheless, because these studies enmpludasd of living indicators,
and we have earlier suggested that disability should reducsuredastandard of
living ceteris paribuswe should expect them to find a positive associateimwéden

disability and deprivation.

The SoL approach is illustrated in Figure 1 using a sfreglimodel based on Zaidi
and Burchardt (2005). For a given level of incoljg a household containing a
person with a disability is predicted to have a standsrdiving of SJ. The
corresponding standard of living for a comparable househithebut a person with a
disability is higher atS)®. Graphically, the ‘line’ representing the relationship

between standard of living and income for so-called ldeshhouseholds’ lies below
and to the right of the line for ‘non-disabled houseboldrhe implication is that the
disabled household could enjoy the same standard of liventhe non-disabled
household, but would require a higher income to do so.iguré 1 for example, an

income level ofY, gives the disabled household the same standard of livitigeas

non-disabled household achieve/at.e. S° = S)°.



[Insert Figure 1 here]

In the simple (deterministic) model represented in Figutée standard of living of a
household is expressed only as a function its incomed@sability status. (We
subsequently introduce other control variables as wedl stochastic element in the
econometric estimations). For the linear case in Eidurwe can relate standard of
living to income and disability status as:
S=a+pY+dD [1]

whereY represents disposable household incoBes an indicator variable defining
the disability status of the household amd £ and 0 are the equation parameters.

Thus, in this simple case the additional cost of digghdr a given standard of living

is estimated as(%:—%, or asY, —Y, in the terms in Figure 1. The relationship

between SoL and income may of course be non-linear ladmbst appropriate

functional form can be tested for empirically.
3. DATA AND VARIABLES

The data are taken from the Living in Ireland (LIl) survé@®95-2001and Table 1
sets out the variables of interest. The LIl surveysesented the Irish component of
the European Community Household Panel, now replaced bSIEC. The sample
is representative of private households in Ireland amdirastered as a face-to-face
interview. This longitudinal survey provides information the social situation,
financial circumstances and living standards of a panélooteholds. Within the
sample there is considerable attrition over the perieth 3,575 households

responding in 1995 and only 2,306 remaining in 199%ee Table 2. The sample



was thus boosted in the year 2000, with more than aniauli1,000 households.
However, importantly for the analysis in this paper, N&gal (2002) state that there
iS no evidence of serious attrition among those livingpaor households or those
towards the bottom of the income distribution. If anythithese households, along
with individuals receiving social welfare payments asdediavith old age, disability
or widowhood and older adults were less likely to be tloiugh attrition than other

households.

[Insert Tables 1 and 2 here]

The dependent variable in the model is a proxy for easporglent household’'s
unobservable standard of living and also summarised ireabFollowing Berthoud
et al. (1993) and Zaidi and Burchardt (2005), composite indicatoSobfcomprising

a set of individual indicators (e.g. does a household owtisAwasher) were
considered. There are two desirable characteristicchémdividual indicators that
comprise the composite indicator and thus, by assogjatior the composite
indicator. First of all, the individual indicators slalbe elastic with respect to
income and, secondly, they should not be systematicalhted to disability status.
Interested readers should consult Zaidi and Burchardt (2005 more complete

discussion of the SoL variable.

The first desirable property is easily tested for erogily by undertaking, for
example, a logit regression across households of eawtdinal indicator on income
and considering the estimated relationship. Indicatorsdfaonbe significantly
related to income (in an economic and statistical 3ease deemed suitable for

inclusion in the composite indicator, provided they fulfle second desirable



property. This second property is also worth considehiogyever. According to

Zaidi and Burchardt (2005), “variations in preferences desaare problematic only
if they are systematically related to the characierisf interest (in our case,
disability); other variations will be ‘averaged out™. hd@refore, we would like to
know that preferences for each of our individual indicatare not systematically
related to disability status. Zaidi and Burchardt (2005)r-the other studies that
have utilised the SoL approach - do not test this secommkgyoempirically. Zaidi

and Burchardt (2005) reference Ford (1997) and state that “aiepadicators,

based on a range of different items, may help, since éwdere is a systematic
relationship between need and preference on one itemn fgarticular sub-group, the
relationship is unlikely to be replicated across differas”. Unfortunately, given

our data, it is not possible to test for this impact eicgly.

Based on tests of the first desirable property of thbvitiual indicatord, and
following previous studies, we use a composite SoL indicd¢dved as a function of
household ownership of a number of ‘goods’ as well asheneéhe household took a
holiday last year. The household goods considered arierawave, a television, a
car, a video, a freezer, a dishwasher and centrahgeakor each good a household
in the LII survey is given a score of 1 if it owns the gdadif it took a holiday in the
last year in the case of that variable). These scare then totalled for each
household. A composite indicator of SoL is then consttuby scaling the total
score. It takes a value of 1 if a household scoresahdf O, 1 or 2 (11.3% of sample
households), a value of 2 if it scores 3 or 4 (17.2% wida households), a value of 3
if the household scores 5 (12.8% of sample householdsajua of 4 if the household
scores 6 (17.0% of sample households) , a value of 5 ifatisehold scores 7 (19.6%

of sample households) and a maximum value of 6 whereuaehold scores 8



‘positive’ responses (22.2% of sample households). Thingcprocess was chosen
in order to provide reasonably similar proportions in eddin® composite indicator
classes. We tested the robustness of the model &ssitoachanges in this method for
creating the composite indicator and found it had littfea¢fon the overall estimates
and our key findings and conclusions. We also considerddratit subsets of
indicators and again found little impact on the estimatesterest. It should be noted
however that implicitly the approach gives equal weighteach item within the

composite indicator and thus to the standard of livingsomea

Once measured, standard of living is modelled as a funafom number of
explanatory variables, with the main focus on theabliity status of the household.
The definition of disability status used in this paper thasrants some discussion as
there is an ongoing shift in focus about the definitiordishbility from the older
medical modeltowards asocial model(World Health Organisation, 1999) and an
increased endeavour for greater integration of disableglegpanto society. The
traditional medical form perceived individuals with disdld@8 as having an
impairment that did not allow them to partake in mainstreawial activities. The
1980 International Classification of Impairment, Disapilind Handicap (ICIDH-1)
proposed by the World Health Organisation (WHO) is a pexemple of disability
defined in medical terms. On the other hand, the stwairy of disability stresses
the discriminatory barriers in society. Disability etefore an outcome of social
attitudes and structures, and the interaction betweepdison and environmental
factors. This was the approach adopted in 1999 by the WHei1999 ICIDH-2
classification. In 2001, the ‘International Classificatof Functioning, Disability and

Health’ was approved by the WHO - this highlighted the ictera between the

10



individual and the environment. Interested readers argedfeo Oliver (1996) for an

in-depth discussion on the social model of disability.

This paper seeks to adopt the social model of disabilihgute available data. To
start, an initial measure of disability is construdtean the LIl survey on the basis of
responses to the following question:

“Do you have any chronic physical or mental health problem, iliness or

disability?""
However, it may well be that it is not only the pmase of a disability that is
important in determining costs, but also the extent to hwitidimits or restricts a
person in their day-to-day lives. The LIl surveys aflowg to distinguish individuals
in terms of those with either severe, some or notdinoins in daily activities.
Previous research (Gannon and Nolan, 2007) has exploitedfdrentes in severity
of limitations and found significant differences in teraf social inclusion. In the LII
survey, respondents are asked:

“Are you hampereflimited] in your daily activities by this physical or mental

health problem, iliness or disabilit}y?
to which they could respond (1) yes, severely, (2) yasesextent, or (3) no. This
data allows us to directly estimate the cost of diggbih Ireland by severity of
disability for the first time and is more consisterith a social model of disability, as
it allows us to interpret limitations in the cont@ttenvironmental and social barriers.
Table 2 sets out the number of households by disabibtiyistfor each year in the
dataset, while Table 3 summarises transitions in househsdbility status over the

period considered.

[Insert Table 3 here]
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Table 3 shows large outflows from being disabled to norbiidaat all levels of
severity. This is consistent with other findings. Burdhg@R000) finds that just under
10 per cent have a one-off disability/limitation, hertbere is an outflow from

disability to no-disability.).

For the income variable we include the log of net disposhblesehold inconfe

which is calculated by aggregating income from all souacelsdeducting income tax
and social insurance contributions. We also include abeurof other explanatory
variables in modelling household standard of living. Theskide variables relating
to household size, the tenure status of the householdpdagon and region of the
household, the number of children in the household as wedlhea age, gender and
marital status of the head of household. These variabéedescribed in more detail

in Table 1.

4. MODEL, ESTIMATION AND RESULTS

4.1 Model

Our basic model for estimation is:

S = f (%, Dy, X X a ) [2]
where S, denotes the standard of living of househio&t timet, Y, represents the
disposable income of the household agl is an indicator variable defining the

disability status of each household. We estimate epuif different models where

D, represents whether the household has a person withisalyilitly, a severely

limiting disability, a somewhat limiting disability andnan-limiting disability". Xt

12



is a vector of household-level characteristics whlg" is a vector of characteristics
relating to the head of the household. The error terrepsesented by, and the

model is estimated at the household level. In contoagtevious research (e.g. Zaidi
and Burchardt, 2005), this paper uses panel data and hencdscamcarporate

unobserved heterogeneity into the model through the iotiwdia; .

A number of issues arise in estimating the parametethi® model. Firstly, to
separate out the impact of short run and long run castétroduce dynamics in the
form of past disability and past income. We introduce laggsabdity and income
into the model to distinguish effects on SoL of thos® Wwave a longer term disability
from those who have just acquired their disability. Theplication of this is that we
can then look at the effect of past (lagged) disabilityditional on current standard
of living, allowing us to look at the longer term effeofdisability. This is important
because people with a persistent disability may beliledg to recover and may have
adjusted their lifestyle accordingly. This may olucge depend on the severity of
their disability, with those with a more severe ity having higher additional costs
of living. For those without a disability previously, amdisability may require a lot

more resources to keep standard of living the same asbefor

Our model for estimation is an ordered response modeldimg lagged disability

and lagged income, and is based on an underlying latent eaSalsiuch that:
S =a+BY, + LY, 0D, +3,D,, +y X +), X" +a, +¢, [3]

with

13



S =1 if S'sr
S =2 if ;<S'<r,
S =J if S>r,
andr; are the cut-points or thresholds in the distrimof S" (Wooldridge, 2002).

For notational purposes, we le, now represent current and past disability and

income, along with other variables, so equationg3jow simplified to:

S; :a+@(it +ai +git [4]

In any panel model, an important issue concerns hovwnodel the unobserved

componenta; i.e. should we estimate a model with fixed effemtsandom effects?

Our preferred option is the latter, since with fbemer, only very few observations
contribute identifying information (Biewen, 2009On the other hand, the
disadvantage of random effects is that it assumesorrelation between explanatory
variables and the unobserved effect. In our datg highly likely that there are
individual unobservables influencing both explamateariables (e.gD andY) and

SoL. Therefore we estimate unobserved heterogeasitgorrelated random effects,
and our preferred modelling approach is an orderetit” model with correlated

random effects.

In order to control for this, we follow the apprbaset out in Mundlak (1978) and
Wooldridge (2002), whereby the distribution of tineobserved effect is conditional

on the time averages of any potentially endogeratiables i.e.

a,=@+3 [4]

14



where a, | x, ~ Normal(0,0?) and X represents the means of potentially endogenous

variables.

It is likely that income is endogenous with respeditemdard of living. But the panel

model requires strict exogeneity whereby conditional @n the explanatory
variables ;) would not be correlated with the error tegnfor each household:

P(Sol, =1|x,a;) = P(Sol, =1|x,,a;) [5]
Once a; is conditioned on, only; appears in response probability at time t. This rules

out lagged dependent variables and some explanatory variadiese future

movements depend on current and past outcomes on SoL.

In the standard of living model, this assumption is quedbiensince there may be
feedback from current SoL to future income. We testedsfact exogeneity of

disability and income by including future values of disabiatyd income into the
pooled model, following Wooldridge (2002). If the current valage strictly

exogenous, we should find future values to be insignificanimdst cases we found
that future values of income were significant (resulsilaisle from authors). Hence,
we do not rely on the standard random effects probit madeljnstead estimate a
pooled correlated random effects models. While we ackmmsléhe presence of
variables that are not strictly exogenous, we can shithin consistent parameter

estimates (Biewen 2004).

The pooled model with time averages only requires conteanpous exogeneity i.e.
it only restricts the relationship between the disdtade and explanatory variables in

the same time period. The pooled model can condigestimate parameters even in

15



the presence of explanatory variables that are notlgtekogenous and so allows us
to estimate a model of SoL controlling for correlategtehogeneity, providing
consistent but inefficient estimates (Biewen, 2004; Gan@0605). The following
assumption allows us to estimate consistent parambyersing a pooled ordered

.Viii

probit of Soli on 1,xt, andX; :

a, | x, ~ Normal(X ¢,a?) [6]

In our complete model, the lagged values can then bepieted as ‘long term’
effects, while the current levels of disability andane can be interpreted as ‘current
effects (see Gannon, 2005). In terms of disability andnmegathis increases the
precision of our estimates significantly. Onset of digghbnight or might not have an
immediate impact on standard of living, controlling focame. It is possible that a
household with a person that acquires a disabilityiwihe first instance not suffer a
huge reduction in their income and standard of living. Orother hand, there could
be some large one-off costs (adaptations to the h@ueshase of equipment)
meaning that purchases of other household goods which make gatitard of
living index have to be deferred or foregone. In additiarseb of disability could
cause a dramatic and immediate change in income, foimeof lost earnings. In the
longer term, a household with a person with a longen-teisability could have a
higher probability of a reduced standard of living. The iaseel recurrent costs of
living (e.g. higher fuel, transport, and laundry bills) cold#tet some time to feed
through into an appreciable deterioration in the SoL in@xalternatively, people
may have adapted their lifestyle and those householdsauwenMess extra cost®ur
findings, discussed later on, relate to these hypeshasd provide, for the first time,

long-run estimates of the cost of disability.
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The panel data available to us allows us to estimatelmasing households that did
not contain a disabled individual in the sample period @srdrol group, which
allows us to disentangle the true economic cost oéhdisy. For example,
households containing a person with a severe disability oanbe® compared to
households who did not have a person with any type abbiity in the sample
timeframe, whereas previous cross sectional models omljdmake the comparison
with households that did not have a disability in thme time period. It is possible
that when we compare households with persons withabitlig to households that
may have had a person with a disability in the past,re@@t estimating the full long
term cost of disability. But when we compare housdghalith persons to a disability
to households who never had a disability, we estitfaeéefull’ long term extra cost

of disability, in terms of standard of living.

4.2 Estimation

In previous papers different severities of disabilityreveontrolled for in a single
model. For example, Zaidi and Burchardt (2005) estimatexbss sectional model
with a continuous disability severity index. This all@itbem to estimate the level of
severity compared to lower levels of severity. Irearlier working paper (Cullinagt
al., 2008), we also estimated pooled models that comparededifflvels of severity
to lower levels of severity. By exploiting the panelademore precisely, we can now
also estimate separate models of SoL using each leselerity as a dummy variable
and utilising a control group of households with no disablenhinees throughout the
panel. This provides a more accurate estimate of thectrsteof disability. Most
likely, previous research has underestimated the trat ddwisability, since severity
of disability was only compared to other levels of disghilt is more precise to

estimate severity and compare the cost to householdswridisability at all.
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In summary, we estimate three types of mddels

1. Pooled models for any disabilityith (1) a single current disability variable;
(I current and lagged disability and income variablel) @urrent, lagged
and time average variables for disability and income.

2. Models including three levels of seveﬁtwith (IV) a variable for each current
level of severity i.e. severe, some and no limitagjq(V) current and lagged
severity and income variables; (VI) current, lagged and awegage variables
for severity and income.

3. Separate models for each level of severity (Modelst¥1Xll), where the
control group is households with no disabled members in stmaple
timeframe. These models include lags and time avedghisability severity

and income.

4.3 Results
Tables 4 and 5 present the parameter estimates of teeedif econometric models

described above, which can be used to estimate the eapostiof disability as a

percentage of incomeqéD) by dividing the estimated coefficient on the relevant

A

disability variable by the estimated coefficient on logoime i.e.COD = - A5

LnY

These estimates for all of the econometric mod&ssar out in Table 6 and Table 7.

[Insert Tables 4 and 5 here]

Model I, a basic pooled model including a general disalsligtus variable, is our

starting point. The coefficient on the disabilitytegavariable is estimated at -0.186

18



and found to be statistically significantly differdram zero at the 1% level, implying
lower standards of living for households containing a disapkrson. This is as
predicted by the standard of living approach. The estintatefficient on log income
is 0.815 and also significantly different from zero a¢ th% level. Using the
parameter estimates from Model I, the cost of digglalé a percentage of income is
estimated as 22.8%, with a 95% confidence interval of 14.932@% of average
household income. At the average (mean) weekly incfmmelisabled households
over the 1995 to 2001 period of €464.24, the implied cost of diyabil€105.85 per

week on average.

[Insert Table 6 and Table 7 here]

Model Il includes current and lagged values of the gendisability status and
income variables. In this model the estimated parametetbe ‘current’ levels of
disability and income variables are interpreted astshor or ‘transitory’ effects,
while the estimated parameters on the lagged variablestarpreted as ‘longer term’
effects. This allows both short run and long run ecaa@ost of disability estimates
to be derived from Model Il. Both the estimated shart and long run effects are
negative and statistically significant. The implieddaun cost of disability from this
model is 24.1% (using the estimated parameters on the laggedles) and is
slightly greater than the short run estimate of 22.8&fhdousing Model | or 21.9%
using Model II. The results from Model Il indicate th@oth ‘current’ and ‘longer

term’ disability are costly.

Model 1l controls for correlation between potentiandogenous variables and

unobservables and now finds that these current and lomgingvacts are no longer
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significant. This is due mainly to the presence of geolables in our model, the
extent of which is captured by the coefficient on therayes in Model Ill. This
implies that in Model 1ll, the cost of disability &ill large but mostly unobservable.
This could be further disaggregated into the impacts of pusviBoL (i.e. state
dependence) and an unobserved component. We estimatedicdymadels to assess
this impact and found that the coefficients on the ayes were subsequently lower.
This confirms our hypothesis that much of the unobseefstt is due to previous
SoL and disadvantalfe Overall the results from Models I-11l suggest theititig to
account for dynamics of disability and unobserved hetemyemmay lead to

underestimates of the long run economic cost of disabili

Model IV presents a pooled model accounting for differemtése impact of severity
of disability on standard of living. As discussed, thé $uirveys distinguish by
severity of disability on the basis of the extent taok individuals are restricted in
the daily activities. Three separate severity varglaee included relating to the
extent of limitation in day to day activities as a tesfithe disability. In this pooled
model, the estimated impact of being disabled withvargelimitation is found to be
greater than the impact of being disabled with some limita Both estimated
coefficients are negative and statistically differieatm zero. This is in contrast to the
estimated coefficient for the variable relating to bethigabled with no limitation,

which, though negative, is not statistically signifidplifferent from zero.

The implied estimated economic costs of disability &yesity of disability are found
using Model IV by dividing the respective coefficientseath of the severity dummy
variables by the coefficient on log income. Resulessat out in Table 6. The cost of

disability for households containing an individual withezexely limiting disability is
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estimated at 30.4% of average household income, whichdtesdb an average of
€130.62 at the mean weekly income for these households.cosh@f disability for
households with a person who is somewhat limited by theability is estimated at
18.4% of average household income, which translatesdveange cost of €87.36 per
week. The estimated cost of disability for households contaiamgndividual who is

not limited by their disability is not found to be statiatly different from zero.

Model IV, while providing estimates by severity of disajlitoes not account for
dynamics of disability and unobserved heterogeneity.thitoend, Model V includes
lags of each of the severity variables, as well asnftome. Results indicate that for
‘severe’ limitations, the short run costs (30.0%) higher than the long run costs
(23.6%), though for ‘some’ limitations the long run co&8.8%) are slightly higher
than the short run costs (17.5%). It suggests thateirskiort run, people have to
adjust to higher costs if they have severe limitetio Since several of the models
depends on changes in disability status as part of theitifidation strategy it is
important to highlight that there are large flows iatw from disability status. Some
of this change in disability status could partly explain whe estimates of long run

costs are larger than the short run estimates, theefdbeing less noisy.

In Model VI, when we control for correlated heteroggnewe find that both the
current and lagged disability effects are not statisyicgignificant, as before. The
coefficients on the averages are significant and wihemmodelled state dependence
we found a significant reduction in the coefficientstb@ averages (results available
from authors). Using the estimates in Table 5 for Madelthe estimated cost of

disability per week is €101.40 for households with a disabkehlmer who is severely
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limited and €96.38 for households with a disabled member sveBomewhat limited,

at the respective average weekly incomes for these Iholdse

One drawback of Model VI is that the reference groughech disabled households
are being compared is households that do not contain asdunali with a disability in
the current period. To address this, Models VII to Xiégent severity specific
models in which households in the relevant category obiliiyaare compared to a
reference group of households which have not contained anpetth a disability at
any point during the time of the survey. Unfortunately, gatanavailable in relation
to whether households contained a disabled member pribetsurvey and thus we
are unable to control for this. However, Models VI represent an improvement
on previous cross-sectional models, which compared disatnlia reference group
derived using disability status in the current period onlydidability in a previous
period impacts on standard of living in the current periodh sstimates may well be
biased downwards. To better control for this, Modelst¥IXIl compare the standard
of living of households of different levels of sevettityhouseholds that have not had

a person with a disability during the course of the survey.

Table 5 presents parameter estimates from these tkreeitg specific models,
including models with current and lagged variables, as wetadels with current,
lagged and time average variables. Using the estimatedicadt on lagged
variables, the long run economic costs of disabiligravestimated for each level of
severity and are presented in Table 7. In general thmaded costs are greater than
the corresponding estimates in Table 6, as would becteg given the differences in
the reference groups. The estimated cost of disallitiiouseholds with a disabled

member who is severely limited in their daily activities37.3% in the short run.
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This compares to 20.3% for households with a disabled mewii@ris somewhat
limited in their daily activities. In monetary ternthese translate to estimates of
€160.26 and€96.38 per week on average respectively, suggesting a big diterenc
between short run costs for households with disabledbmestthat are severely and
somewhat limited in their activities. In the long ruime tmodels in Table 5 suggest
that there is only a minimal difference between ctstBouseholds with severe or
some limitation, but the former is insignificant. Kenthe results on long term costs
for severity of disability in Table 7 are not concltesi In comparison to these results,
Zaidi and Burchardt (2005) find that severity of disabilgyan important factor and
leads to higher costs. It is likely, in Table 5, that data is not fully capturing the
different severities of disability (e.g. compare aspa who needs 24 hour care to a
person who has a mild hearing impairment) and hence sultgare different. It is
possible that we do not obtain very different estim#&be severe and some limitations
in Table 5 simply due to the way that limitations arporéed i.e. in terms of
categorical data. But our results as a whole suggedthtnat is a relationship between
severity of disability and cost, since all models fimghgicant differences between
non disabled (together with those who are disabled buimibed in daily activities),

and those who are severely or somewhat limited.

5. CONCLUDING REMARKS

This paper applies the standard of living approach for estighdte cost of disability
to Ireland. It extends on previous research by usingl piate to control for previous
disability and income, unobserved heterogeneity and endibgeoé income.

Furthermore, using the panel data, we distinguish betwhert run and long run

costs of disability. Our estimates are more prediseeswe also compare current
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disability impacts to households who have not had abidamember in the panel
time period. This is likely to more accurately reprédba true impact of each level
of severity of disability. In summary, we find thaketkstimated long run cost of
disability is similar for households with members tha¢ severely and somewhat
limited by their disabilities at 32.7% and 30.3% of averageskiye income

respectively, which translate to €140.50 and €143.86 per week ongeaverkn

contrast, in the short run, there is a large diffeeefor households with members that
are severely or somewhat limited. The rates are 3a39420.3% of average weekly

income respectively, translating to €160.26 and €96.38 per weelemya.

Our findings are important for considering the effectivenespolicies that aim to
address the economic problems associated with disabilityey suggest that such
policies do not go far enough in addressing the extra d¢asesl by the disabled
community in Ireland. Furthermore, it is also wortltamating that the estimated
costs do not include any estimates or foregone earningsoduksability. The

findings also have important implications for measuramefipoverty in Ireland. The
implication is that if disability reduces the standafdving of households for a given
level of income, poverty measures based on incomeuwdkerestimate the problem.
In common with Zaidi and Burchardt (2005), we therefarggest that the evidence
presented here supports the case for the introductiomsalbility—adjusted poverty
and inequality estimates and equivalence scales. Whdeast beyond the scope of
this paper, we believe it represents an interesting apdrtant avenue for future

research.
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TABLES

Table 1: Variable Definitions and Summary StatistiasSelected Variables

Variable

Definition

Summary Statistics

Dependent Variab
ScL

Standard of living indicator taking integer values fr

l1to6

HouseholcDisability Statu:

Disablec

Disabled with sever
limitation

Disabled with som
limitation

Disabled with nc
limitation

= 1 if household contains an individual witl
disability; = 0 otherwise

= 1 if household contains an individual with a disabi

who is severely limited in daily activities; = 0
otherwise

= 1 if household contains an individual with a disab
who is limited to some extent in daily activities; = 0

otherwise

= 1 if household contains an individual with a disab
who is not limited in daily activities; = 0 otherwise

Other Explanatory Variable

Lnincome
Household Siz
Tenure

Region Dummie
Location Dummie
Number of Childre
Age of Hot

Sex of Hot

Marital Status

Natural log of disposabhousehold incon
Number of persons in househ

Tenure status of househ

Eight regional dummy variabl

Three location dummy variab

Number of children in househt

Age of head of household in ye

= 1 ifhead othouseholds male; = 0 otherwis

= 1 if married or living with partner, = 0 otherw

Mean (199%- 2001)
3.8¢

% of households i
sample
28.6%

8.0%

22.6%

9.5%

Mean (199%- 2001)
€5.7¢

3.3¢

N/a

N/a

N/a

0.¢7

54.1

N/a

N/a
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Table 2: Number of Households in LIl Survey and Meamiated Standard of
Living by Household Disability Status

1995 1996 1997 1998 1999 2000 2001 %gg‘;’ i
Number of Househol by Household Disability Stat
Disablec 99¢ 85€ 84¢ 77t 654 98- 814 5,92¢
Disabled with sever 294 24~ 23t 18¢ 167 27C 25¢ 1,65¢
limitation
Disabled with som 78( 67¢ 67€ 63¢ 532 762 617 4,68:
limitation
Disabled with nc 26( 28¢ 25¢ 271 22¢ 35¢ 30: 1,96(
limitation
Not disable 2,657¢ 2,25¢ 2,02¢ 1,87 1,65: 2,420 1,97¢ 14,78
All household 3,67 3,11: 2,871 2,65( 2,306 3,40¢ 2,788 20,70
MeanEstimatecStandard of Livin by Household Disability Stat

Disablec 2.9¢ 3.0¢€ 3.2¢ 3.4z 3.5¢ 3.61 3.8( 3.31
Disabled with sever 2.6 2.7t 3.0¢ 3.1¢€ 3.3¢ 3.4z 3.5¢ 3.1
limitation
Disabled with som 3.0¢ 3.1¢ 3.2¢ 3.5C 3.6¢4 3.7C 3.81 3.4
limitation
Disabled with nc 3.2¢ 3.5¢ 3.81 3.8¢ 3.8¢ 4.21 4.3¢ 3.8¢
limitation
Not disable 3.5¢ 3.6¢ 3.81 4.0: 4.2( 4.3¢ 4.5 4.0z
All household 3.3¢ 3.52 3.6¢ 3.8F 4.0z 4.1¢€ 4.31 3.8t
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Table 3: Transitions in Household Disability Status

Transitions (%)

No disabilityt-1
Disability t-1

Not severely limited-1
Severely limitect-1

Not limited to some extelt
Limited to some extert-1

No disability/limited extent
Not limitedt-1

All Types of Disabilit

No disabilityt (%) Disability t (%)
87.t 12t
29.: 20.7
Severely Limiting Disabilir
Not severely limited (%) Severely limitect (%)
95.6 4.2
48.t 51.t

Limiting to Some Extent Disabil
Not limited to some exteit (%) Limited to some exte t (%)

87.1 12.¢
41.t 58.t
Not Limitec
No disabilitylimited t (%) Not limitedt (%)
92.8 7.2
60.7 39.:
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Table 4: Parameter Estimates

Pooled Models - Any Disability

Pooled Models - By&verity of Disability

Current, Current,
lags and lags and
Current time Current time
Current and lags averages Current and lags average
[1 [ [ [IV] VI [vi]
Disabled -0.186*** -0.114*** 0.005
(0.029) (0.026) (0.025)
Disabled with severe limitation -0.247*** -0.155*** -0.034
(0.043) (0.039) (0.039)
Disabled with some limitation -0.149%*** -0.091 *** 0.004
(0.028) (0.026) (0.025)
Disabled with no limitation -0.029 0.004 -0.033
(0.036) (0.034) (0.029)
Lnincome 0.815*** 0.519*** 0.178*** 0.814*** 0.519*** 0.180***
(0.032) (0.031) (0.030) (0.032) (0.031) (0.030)
Lagged Variables
Disabled -0.107*** 0.015
(0.024) (0.024)
Disabled with severe limitation -0.105*** 0.017
(0.039) (0.036)
Disabled with some limitation -0.090*** 0.014
(0.025) (0.024)
Disabled with no limitation -0.012 -0.033
(0.034) (0.029)
Lnincome 0.444*** 0.089*** 0.444*** 0.091***
(0.026) (0.027) (0.026) (0.027)
Time Averages
Disabled -0.297***
(0.061)
Disabled with severe limitation -0.265***
(0.103)
Disabled with some limitation -0.263***
(0.069)
Disabled with no limitation 0.142
(0.106)
Lnincome 0.838*** 0.834***
(0.047) (0.047)
Other Control Variable
Household Size Y Y Y Y Y Y
Tenure Y Y Y Y Y Y
Region Dummies Y Y Y Y Y Y
Location Dummies Y Y Y Y Y Y
Number of Children Y Y Y Y Y Y
Age of HoH Y Y Y Y Y Y
Sex of HoH N N Y N N Y
Marital Status Dummies Y Y Y Y Y Y
Time Dummies Y Y Y Y Y Y
I, 2.624%* 3.006*** 3.740%** 2.627** 3.013** 3.740%**
(0.197) (0.234) (0.251) (0.197) (0.234) (0.250)
I, 3.619** 4.015** 4.766** 3.624** 4.022%* 4.767**
(0.198) (0.236) (0.254) (0.198) (0.236) (0.253)
I3 4.147% 4 557 5.318** 4,153%* 4.566*** 5.320***
(0.199) (0.237) (0.255) (0.199) (0.237) (0.254)
I, 4.781** 5.204** 5.976*** 4,787 5.213** 5.978***
(0.201) (0.239) (0.257) (0.201) (0.238) (0.256)
Is 5.548** 5.988*** 6.772%* 5.555%* 5.997** 6.773***
(0.203) (0.241) (0.259) (0.203) (0.240) (0.258)
Pseudo R 0.187 0.195 0.202 0.187 0.195 0.203
Log pseudolikelihood -25331.59 -20252.76 -20056.23 -25320.66 -20247.18 -20050.48
Observations 17,604 14,293 14,293 17,604 14,293 2984,

Note: Standard errors in parentheses. *** significari%a; ** significant at 5%; * significant at 10%.
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Table 5: Parameter Estimates Using Severity Specifidedo

Disabled with Severe

Disabled with Some

Disabled with No

Limitation Limitation Limitation
Current, Current, Current,
lags and lags and lags and
Current and time Current and time Current and time
Lags averages Lags averages Lags averages
[vi] [vii] [1X] [X] [XI1] [X1]
Disability Variable -0.192* 0.020 -0.104* 0.039 B2 -0.111
(0.107) (0.131) (0.041) (0.044) (0.065) (0.098)
Lnincome 0.515*** 0.144*** 0.512%** 0.148*** 0.473%* 0.131*
(0.044) (0.050) (0.039) (0.042) (0.046) (0.055)
Lag of Disability Variable -0.168 0.018 -0.144*** .@1 0.041 -0.022
(0.120) (0.126) (0.042) (0.044) (0.067) (0.097)
Lag of Lnincome 0.513*** 0.142%** 0.476*** 0.101*** 0.514*** 0.143***
(0.043) (0.046) (0.036) (0.039) (0.041) (0.055)
Mean of Disability Variable -0.434* -0.386*** 007
(0.237) (0.106) (0.254)
Mean of Lnincome 0.880*** 0.874*** 1.717%*
(0.078) (0.067) (0.100)
Household Size Y Y Y Y Y N
Tenure Y Y Y Y Y Y
Region Dummies Y Y Y Y Y Y
Location Dummies Y Y Y N N N
Number of Children Y Y Y Y Y Y
Age of HoH Y Y Y Y Y Y
Sex of HoH N N N N N N
Marital Status Dummies Y Y Y Y Y Y
Time Dummies Y Y Y Y Y Y
fl 3.671*** 4.417*%* 3.444%** 4.145%* 3.606*** 9.601***
(0.342) (0.368) (0.314) (0.328) (0.335) (0.464)
fz 4.617*%* 5.383*** 4.427%* 5.147** 4.546*** 11.486***
(0.346) (0.374) (0.317) (0.333) (0.339) (0.474)
fs 5.170%** 5.945%** 4.970*** 5.700*** 5.090*** 12.568***
(0.348) (0.377) (0.319) (0.335) (0.341) (0.480)
f4 5.808*** 6.591%** 5.620*** 6.360*** 5.719*** 13.770***
(0.352) (0.381) (0.322) (0.338) (0.345) (0.488)
f5 6.595%** 7.389*** 6.399*** 7.150*** 6.527*** 15.316***
(0.354) (0.383) (0.324) (0.341) (0.346) (0.496)
Rho 0.735***
(0.010)
Pseudo R 0.193 0.200 0.194 0.202 0.187 N/a
Log (pseudo)likelihood -8000.28 -7927.04 -11024.94 -10918.27 -8913.42 -7303.80
Observations 5,816 5,816 7,885 7,885 6,482 6,482

Note: Standard errors in parentheses. *** signifiatrit%; ** significant at 5%; * significant at 10%.
‘Disability Variable’, ‘Lag of Disability Variable’and ‘Mean of Disability Variable’ relate to ‘Disabled
with Severe Limitation’ in Models VII and VIII, ‘Dabled with Some Limitation’ in Models IX and X
and ‘Disabled with No Limitation’ in Models XI and XII.
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FIGURES

Figure 1: The Standard of Living Approach

Standard of _
Living (S) Non-Disabled
Households (ND)
Disabled
Households (D)
SlD — SOND
S

Yo Y, Household Disposable
Income (Y)
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Vi

Viii

Xi

Xii

The question posed about illness or disability innftel 1994 LIl survey is different to the
one used in subsequent years and therefore we do not user d#184 in our estimations.
Non random attrition and its impact were tested foranr®n (2005) and found not to bias
estimates of disability in a labour force participatroodel.

Details of these tests are available on request.

Interviewers are instructed to ask for a disabdity long term health condition that is
expected to last at least six months — this avoids inclugishort-term illness such as flu in
the data.

A log income specification was chosen following thelgsis presented in Cullinat al
(2008).

We discuss the various models and specifications fathis section.

Zaidi and Burchardt (2005) estimate logit models but weprstat models to facilitate
inclusion of unobserved effects.

In order to estimate a full conditional Miae would require thay,,,...,Y;; are independent

conditional on & ,a;) (Wooldridge, 2002, pp.508.)

We also estimated dynamic linear models with fixedcedfand these models gave similar
results. These are available on request.

This is coded as a (1,0) variable where 1 denotes thatisehold contains an individual with
a disability, regardless of the level of severity.

Three separate disability-related variables are cordgatesevere (1,0), some (1,0) or no
(1,0) limitations and these are included into the resipas with households containing no
disabled member representing the reference group.

Results for these dynamic models are available fhanauthors.
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