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Abstract

The purpose of this paper is to analyse the future sustainability of the UK system for provision of long-term care (LTC) due
to changes in demography and health status among the older people. It considers how demand for LTC will evolve and to what
extent there will be sufficient supply to meet demand. For formal care, this requires an estimate of how much the public purses,
and hence taxpayers, will be burdened with LTC costs. For informal care, it involves estimating whether there will be enough
carers if current patterns of provision were to continue. The results show that demand for long-term care will start to take off 10
years from now, and reach a peak somewhere after 2040. The research finds that the most significant increase will be in demand
for informal care, where the number of recipients are projected to increase from 2.2 million today to 3.0 million in 2050. Relative
increases will be similar in all care settings, amounting to between 30 and 50% compared with the levels today; however, the
most noticeable increase will be in demand for formal home care, which is projected to be 60% above current levels by 2040.
Total expenditure on formal long-term care will increase from £ 11 billion per year today to approximately £ 15 billion per year
by 2040 (in 2001 prices). Expressed in taxation terms the effective contribution rate will increase from around 1.0% of total
wages today to 1.3% in 2050. Availability of informal carers is potentially a big problem, but the extent of the problem is very
sensitive to the assumptions made concerning health improvements and care-giving patterns.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction by various countries’ governments due to the belief that
an ageing population will greatly swell the demand for
The subject of long-term care (LTC) is receiving in- long-term care services and create huge public expense.
creasing attention both in the research community and One of the issues which needs to be determined is by
how much demand will increase; another is to address
- . theambiguity overwhetherlong-term care is aresponse
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ence and Statistics Cass Business School, City University, 106 Bun- . . ! .
hill row, London EC1Y 8TZ, UK. Tel.: +39 03484787514, lary is to decide how the burden is to be shared between
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LTC is administered to people who have reached a stituent countries of the UK and is largely financed out
stage in life in which they are dependent on others for of income taxatiorf1]. There is only a small market
social, personal and medical needs. Itis usually associ-for private long-term care insurance, and up to the end
ated with the very old but, in fact, could begin atany age of the year 2000, fewer than 40,000 policies had been
depending on the reasons for the disability—perhaps a sold[2].
road accident, a mental or a congenital condition. For
some, long-term care may be needed over an extended..2. Trends in demography and health
period whereas, for others, it is required in the period
immediately prior to death. In this paper the focusison  As far as this research is concerned, the basic demo-
older people since they tend to have the greatest needgraphic trends are taken as ‘given’, but it is important
for long-term care. to understand how these trends have emerged in gen-

The purpose of this paper is to analyse the sustain- eral terms and what the implications are in terms of the
ability of the UK system for provision of long-term care  demand for long-term care. An ageing population is a
in the light of the changes in demography and health trend common to all developed countries that manifests
status among older people that are expected in the fu-itself in terms of an increasing proportion of older peo-
ture. In particular, we wish to find out how demand ple in the population. This has arisen not only because
for LTC will evolve and to what extent there will be  people are living longer but also because women are
sufficient supply to meet demand. In terms of formal having fewer children than in the past. In several coun-
care, this requires an estimate of how much the pub- tries, the population has stagnated or is set to decline
lic purse, and hence the taxpayers, will be burdened (the US being a notable exception).
with LTC costs in the future. As far as informal care is Over the past 25 years, there has been an intense
concerned, itinvolves estimating whether there will be academic debate on the implications for healthy life ex-
enough carers under the assumption that current pat-pectancy (HLE) of falling mortality rates. Three com-

terns of provision do not change in the future. peting hypotheses have been proposed. The most opti-
mistic one, suggesting a compression of morbidity, is
1.1. Long-term care in the UK due to Frieq3]. According to this perspective, adult

life expectancy is approaching its biological limit so

Whilstslightly different LTC systems operate within  that if disability spells can be postponed to higher ages
Scotland and the rest of the UK, the basic premise is the result will be an overall reduction in the time spent
that, in the UK, LTC relies less on public financing disabled. By contrast, Gruenbgd] suggested an ex-
than most other European systems. Eligibility to free pansion of morbidity based on the argument that the
or subsidised care is based on means testing, and unobserved decline in mortality was mainly due to falling
der some circumstances, the value of a person’s homeaccident rates. The third hypothesis was proposed by
into account as well as income and other assets. In theManton [5], according to whom the development in
UK, the LTC sector is characterised by dual arrange- mortality and morbidity is a combination of the two,
ments, in which different principles apply to health which could lead to an expansion of the time spent in
care services—provided by the National Health Ser- good health as well as the time spent in disabflity.
vice (NHS) and social services—financed by local au-  There is, however, not yet enough empirical evi-
thorities. dence available to draw a definite conclusion on how

Local authorities have two main sources of the gap between healthy life expectancy and total life
funding—government grants and locally raised rev- expectancy is behaving in all countries. According to
enue in the form of council tax. The funds are not national statistics for Great Britain, HLE at age 65 in-
earmarked, but there are recommendations and man-
agement targets on how to spend the money and the
service levels expected. By contrast, the NHS is re- . . .

. . . the gap between healthy life expectancy and life expectancy was in-
sponglble for fund!ng Somej nursing hom_e places and creasing since this ultimately determined the number of people under
also finances nursing care in all care settings based 0ncare. Delaying the onset of disability would simply defer expenditure
health related criteria. The NHS is financed by the con- but not necessarily avoid it.

1 However, Mayhew[14] argued that the key point was whether
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creased by around 1.5 years between 1981 and 2001 that formal LTC service will have to expand by 61%
whereas overall life expectancy increased by 2.1 years between 1995 and 2031. Further attempts to model fu-
for women and 3 years for men, suggesting that the ture LTC costs have been made by London Economics
gap has expanded in the last 20 years. These figuresand the Institute for Public Policy Researdl?], and

are consistent with Manton’s argument ab@e the Department of Healtfi3].

The key implication is that trends in health could The present study differs from the PSSRU model
make a significant difference to costs and therefore pub- in several ways. Firstly, the models differ in the
lic policy. We therefore need to ensure that our analysis definition of dependency. The PSSRU model uses
takes into account a range of possible health scenarios.ADLs and IADLs for the non-institutionalised popu-
For this part of the analysis we rely on previous work by lation and treats institutionalisation as a distinct kind
Rickayzen and Wals[¥] who developed a methodol- of dependency. Our model, on the other hand, uses
ogy for projecting disability prevalence rates, allowing the wider OPCS scale and takes accounts of the

for health trends (see Secti@r). heterogeneity—in terms of dependency—of the insti-
tutionalised population. Secondly, the PSSRU model
1.3. Previous research makes projections for England, whereas we are con-

cerned with the entire UK. Thirdly, the definition of

One of the first rigorous reports on the future costs LTC is different; we use a narrower definition of LTC,
of long-term care was provided by Nutall et[d]}. The covering only institutional care and certain home care
projection was based on a multi-state model of disabil- services, whereas the PSSRU model also covers care
ity, where the three states are assumed to be healthysettings such as long-stay hospital care, day care and
disabled and dead. Separate series of models were builcommunity nursing. Finally, the basis of funding is dif-
to incorporate severity of disability in which no recov- ferent in the two models; we use the labour remunera-
ery was allowed once the particular disabled state hastion of the working population as a basis, whereas the
been reached. The OPCS study of disability provided PSSRU model assumes a constant growth in GDP. A
the basis for prevalence rates (with the implicitassump- comparison of the results achieved by us and by Wit-
tion that prevalence rates by age had remained constantenberg et al[10] is provided inAppendix A
between 1986 and 1991, the base year). The study pro- There are two main advantages to our approach.
jected arapid increase in the demand for long-term care Firstly, by relying on transition probabilities as the ba-
from 2011 onwards. In order to estimate the future costs sis for projecting future needs, and not simply a demo-
of LTC, itwas assumed that LTC costs remain constant graphic extrapolation of current needs, we are likely to
in terms of GNP (alternative scenarios with changing get a more accurate estimate of the levels of future
relative prices were also considered). According to the needs, as well as in the range in uncertainty which
central projection, LTC costs as a share of GNP would we need to consider. Secondly, we avoid having to
increase by 47% (from 7.3 to 10.8%). take the detour of first calculating costs of LTC and

A more recent projection has been provided by the then comparing them to the GDP, which has been pro-
PSSRU[9] (see[10] for the most recent update) with  jected to grow at some constant rate (as in the PSSRU
the Personal Social Services Research Unit (PSSRU)model). On the contrary, we acknowledge the fact that
model. The PSSRU model, originally developed for the the capacity of the economy itself, especially where a
Royal Commission on Long-term CafEl], assumes  labour-intensive service such as LTC is concerned, de-
that dependency rates by age and sex remain constanpends mainly on the size and structure of the labour
over the projection period (ending at 2031) and uses a force. It is unlikely that productivity increases in the
cell-based model to project the future demand for LTC economy will lessen the burden of LTC financing, and
services and the implied costs. The dependency mea-hence we use as our baseline scenario an assumption
sure used in the PSSRU model is the number of activ- that prices of LTC services increase in line with general
ities of daily living (ADLs) and instrumental activities  earnings.
of daily living (IADLSs) failed by the individual, which This increased accuracy concerning the prevalence
are based on typical daily activities such as cooking. of dependency and the overall macro-economy, comes
The outcome of the baseline scenario of the model is at the cost of less flexibility in other parts of the model.
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Hence, we are not able at this stage to model the im- we analyse the effects of altering the assumption with
plications of changing family structures for the formal regard to the relative price of care services.

care sector, or the implications of shifts in the income

distribution of older people for public finances. Thus, a

crucial assumption underlying our work is that trends 2. Projection model

in dependency and demography are the main drivers of

LTC expenditure. Our projection model consists of several different
components. An overview is given iig. 1which will
1.4. Organisation of the paper be explained in more detail in this section. From our

projections, we derive two kinds of results; firstly, an

The paper is organised as follows. In Sect@n estimate of the future costs of LTC to the public purse,
the different elements of our projection model are pre- expressed as a proportional income tax and, secondly,

sented in more detail. In Secti®we present results  an estimate of the future surplus or shortfall of the num-

and undertake a sensitivity analysis. Sectibron- ber of informal carers relative to the demand for infor-

cludes.Appendix Aprovides a comparison of our re- mal care. IrFig. 1, arrows going downwards represent
sults with the PSSRUIL0] model and inAppendix B factors determining demand, whereas arrows going up-

Demography (GAD) Disability model
(Rickayzen/Walsh (2002))

v v

Disabled elderly population
By severity

| ]

Mapping disability to care setting

v v

Population receiving Population receiving
Informal care Formal care

v

Formal care costs

By payer
v
Informal care balance Implied tax rate
1 1
Supply of  informal care Wage sum
I 1 I 1

Demography Caregiving Demography Earnings by
(GAD) patterns (GAD) ,(Allgs)/ gender

Fig. 1. The projection model. Key: GAD, Government Actuary’s Department; IR, inland revenue.
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wards represent factors determining supply. We now
describe the steps in more detail.

2.1. The disability projection model

The long-term care projection model referred to in
this paper is described in detail[ir]. For convenience,
a brief outline of the model is given below.

The model requires three main pieces of data:

Prevalence rate data are required as a starting point,
which show the proportion of the UK population at
each age with a particular level of disability.
Transition rate data are required in order to project
the current healthy and disabled population forward.
Transitions include, for example, healthy people be-
coming disabled, disabled people becoming more
severely disabled and people dying.

Trend data are required to indicate how the transition
rates might change over time. For example, general
improvements in the health of the UK population
might make it less likely that a healthy person of a
certain age becomes disabled during the following
year.

191

Healthy 0
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Fig. 2. The disability model.

The data set used to provide the prevalence rate data

comes from the OPCS survey of disability in Great
Britain [15]. This entailed the screening of representa-
tive samples of private households and communal es-
tablishments in 1985 and 1986, respectively. Although
the survey took place nearly 20 years ago, it still repre-
sents the richest source of data for UK long-term care
models.

The published report on the survey allocated dis-
abled people to one often categories of disability with
Category 1 the lowest and Category 10 the highest lev-
els of disability. Rickayzen and Wal§H use a 12-state
multiple state model comprising the healthy state (“cat-
egory 0”), 10 states of disability and the dead state. A
pictorial representation of the model is giverFig. 2

were chosen such that the transition rate model gen-
erated the prevalence rates obtained from the OPCS
survey.

Trends in healthy life expectancy data were then
used to shape the assumptions made regarding changes
in the transition rates over time. Due to the level of un-
certainty in this part of the model, projections were
made using 16 different sets of trend assumptions from
the base year of 1996. Rickayzen and W4§i§muote
the results from the central (“Basis C"), the most op-
timistic (“Basis N”) and most pessimistic (“Basis A")
sets of assumptions. The results for all 16 sets of as-
sumptions can be found [46].

In this paper we have used the assumptions which

The arrows indicate the annual transitions allowed in underlie Bases C, N and A in order to obtain central,
the model. It can be seen that a person can deteriorateoptimistic and pessimistic results, except that an alter-
to any other level of disability during the course of a ation has been made to the mortality rate assumption.
year, but can improve by at most one level of disability The overall mortality assumed throughout this pa-
in ayear. per is the IL92 mortality table (males and females, as
The transition rate part of the model was developed appropriate) rather than the Government Actuary’s De-
from considering data available in respect of the dif- partment central population projection for the period
ferent transition components: mortality rates, disabil- 1996-203617], which was assumed [ii]. The reason
ity inception rates and recovery rates. The parametersfor this is that using the IL92 tables will mean that the
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mortality rates incorporated within the model increase
smoothly with age. This change has an insignificant
effect on the results.

We conclude our summary of the long-term care
model by highlighting the differences between the three
sets of assumptions used in this paper.

With Basis A (the most pessimistic assumptions),

we assume no trends in the transition rates other than

an improvement in overall mortality (which is implicit
within both the IL92 tables and the GAD projections).
With Basis C (the central assumptions), in addition
tothe trend regarding overall mortality, we allow for the
following improvement in disability rates: we assume
that the probability that a healthy person agéayear
y becomes disabled in the following year is equal to
the probability that a healthy person agetll in year
y+ 10 becomes disabled in the following year. This 1
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be denotedrl «; and represents the probability that a
person of gendelr and cohortk, who was healthy at
the beginning of the projection period, belongs to the
severity groug in year;j.

2.2. Mapping from disability to care setting

The main principle behind the way in which the
LTC sector in the UK operated during the post-war era
was that local authorities provided care in residential
homes, whereas the NHS took care of particularly frail
people. However, in the 1980s this balance was dis-
rupted by the increasing use of social security benefits
as a means of funding long-term care. Social security
benefits were provided without caps and means testing
to fund people in residential homes in the private sec-
tor. As a consequence of this, expenditure grew from £

year shift in age every 10 calendar years in relation to 350 million in 1985 to £ 2.5 billion in 1993/19949].

the probability of becoming disabled leads to this trend

In the 1980s, there was increased awareness that

being described as “1 in 10”. Since it is assumed that the incentives created by the system were out of kilter,
the probability of becoming disabled in ayear increases and in 1988 a government report was presented which
with age, this represents an improvement in disability proposed some reforms to improve the system. Those
rates over time. suggestions were then incorporated in the 1885
Basis N (the most optimistic assumptions) is similar and Community Care Aathich was implemented in

to Basis C except that we assume a “1 in 5” rather than 1993. To overcome perverse incentives for residential
“1 in 10" trend regarding disability probabilities. We care, central government transferred money from so-
also assume a slight reduction in the probability that a cial security to local authorities to be spent on care
disabled person becomes more severely disabled in thepackages. The reform implied greater responsibilities

following year.

The reason for choosing Basis C as our central sce-

for local authorities in the financing of LT{11].
Following the reform, there were a number of sig-

nario is that, with these assumptions, there would be a nificant changes in the structure of UK social services.

gradual increase in healthy life expectancy over time,
as well as in the expected time spent in disability. This

Firstly, there was a sharp decline in the provision of
home care services. From 514,000 being servedin 1993

it had fallen to 373,000 in 2003. At the same time, how-
ever, the number of households receiving a substantial
amount of care at home increased dramatically. Be-
tween 1996 and 2002, the average number of contact
hours per household increased by 60%, leaving the to-
Rickayzen and Walsh’s work’] provides us with tal amount of hours provided in 2002 at a level 20%
two pieces of information that are necessary for our above the 1996 levdlL8]. As regards residential and
analysis. Firstly, we obtain an estimate of the aggregate nursing homes, there has been a relatively small de-
population split by age, gender and severity of disabil- cline in numbers from a peak in 1992 and the number
ity for each year of the projection period. We denote by of beds seems to have been more or less constant over
n', Lk the number of individuals of gendeand cohort the last few yeargl 9].
k belonglng to severity groulpin yearj. Secondly, we Clearly, these trends are the effect of an interac-
have an estimate of the probability that an individual tion between policy changes and demographic changes.
is in a certain state at some time in the future given Between 1993 and 2002, the number of older people
that they were healthy at the outset. This variable will (people over age 65) increased by 3.5% in the United

is consistent with the information available from the
national data set$]. The two other scenarios can be
thought of as reflecting the compression of morbidity
(Basis N) and the expansion of morbidity (Basis A)
hypotheses mentioned in Sectibra.
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Kingdom, whereas the number of people aged 80+ in-  only, 10% receive informal and formal care, and 10%
creased by 15%. This change in the composition of the  receive formal care only (cf21]).
older population is consistent with the observed fall e Nobody who is entirely healthy receives informal

in the number of recipients but increase in the num-

ber of contact hours per case. Given this ambiguity as e

to whether changes in overall provision patterns are
driven by political decisions or the demography, we

care.
Everybody with severe disability receives some form

of care. This means that people who are not covered
by any other care setting are assumed to receive in-

make the following simple assumption. We assumethat  formal care.

the mapping between a certain level of disability and ) )

different care settings remains constant over the projec- _ 109ether, these three assumptions uniquely deter-
tion period and that the aggregate level of care provided Mine the size and distribution over different disability

depends mainly on the prevalence of disability in the levels of the population receiving informal care. Thus,
population. In other words, we assume that the prob- for all care settings under consideration, we have de-

ability of ending up in a certain care setting given a "ved a conditional probability of ending up in a partic-
particular level of disability does not change over time. Ular setting given gender and a certain level of disabil-
The Rickayzen and Walsh modgl] gives us, for ity. By doing so, we account for the heterogeneity—in

each year of the projection period, an estimate of the {&ms of disability—of people within every care set-
entire UK population partitioned by severity of dis- ting, a fact that has been ignored in most previous stud-
ability and gender. The Health Survey of Engld2d] ies. On the other hand, availability of data forces us to
provides an account of the number of residents in insti- 9€fin€ long-term care quite "narrowly’. For instance,
tutions and the prevalence of disability among tifem. Certain community care services—day care, commu-
Together with additional information from the Depart- NIty nursing—and long-stay hospital care have been
ment of Health, from the same data source, we are able€Xcluded. This will have implications for the projec-
to get a picture of the older population receiving for- 10NS of aggregate costs and implied tax rates.

mal home services, showing the aggregate numbers by T We denote bys; , the probability that a person of

gender and the prevalence of disability. Then, the pop- gender and with disability level is in care, settingn, _
ulation receiving no formal care can be treated as a € &ré able to calculate the aggregate population in a

residual, and we have a complete partition of the older C€rtain care setting in a certain yejafor anyone aged

population by care setting (nursing home, residential 20 and over, as
home, formal home care, no care) and disability (se-
vere, moderate, no disability).

The only other care setting which needs to be con-
sidered is in respect of people receiving informal care. ] )
To derive their numbers and distribution over different Wherej =2000, 2001, .., 2050 and 120 is the assumed

levels of disability, we use the following assumptions: Maximum age to which an individual can live.
o o The mappings from disability into care setting, cor-
e Among the people receiving any domiciliary care responding to the variabl§ , in the equation above,
(formal or informal), 80% receive informal care are provided irfTable 1 ’

j=20 2 1

N, j = Z Zznljklsllm

k=j—120(=0 i=0

Ty — L 2.3. Formal care
This survey covers England only, and thus it is an implicit as-

sumption in our work that the distribution over care settings and
disability levels are common to the entire UK.

3 The Health Survey of England is less detailed than the OPCS ~ Over the period 1993-2002, the unit price of social
scale used in the Rickayzen and Walsh md@glin that it only care services increased by 3.7% per annum whereas
distinguishes three different severity levels: healthy, moderate dis- the price of health care services increased by 3.2% per

ability and severe disability. However, these categories correspond . .
fairly well to OPCS scale 0, 1-5 and 6-10, respectively. A more annum[22]. These figures should be compared with

complete account of how this mapping is derived can be found in the inflation rate of 1.7% per annum on average, and
[19]. average wage inflation rate of 4.1% per annum. Hence,

2.3.1. Care costs
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Table 1
Probability of being in different care settings, given gender and disability
Category Nursing home Residential home Informal care Informal + formal Formal only No care Total
Men
No disability 0.001 0.006 0.000 0.000 0.035 0.958 1
Moderate disability 0.003 0.009 0.305 0.047 0.014 0.622 1
Severe disability 0.040 0.064 0.812 0.085 0.000 0.000 1
Women
No disability 0.002 0.012 0.000 0.000 0.043 0.943 1
Moderate disability 0.003 0.018 0.425 0.052 0.015 0.487 1
Severe disability 0.105 0.192 0.622 0.080 0.000 0.000 1

although the prices of LTC services increase faster thanin the strict sense—nursing care, meals and so on are
general prices (a phenomenon known as Baumol'’s dis- not included.
ease), they fall short of the general increase in earnings.  Denoting byy, the total cost of care in setting,
The latter gap either reflects a productivity increase we can calculate aggregate costs for each year by
in the care sector, or the fact that relative wages in
this sector are lagging behind wages in the rest of the
economy.

To account for the divergent possibilities that future 2.3.2. The economy
price increases in the care sector will continue to fall The real interest in a projection of LTC costs is not
short of general wage inflation, or that the increased how many pounds LTC expenditure will be required
demand for these services actually triggers a dispro- in the future, but how much the LTC sector will bur-
portionate increase in their prices, we allow for three den the economy. We adopt a simple method here that
alternative scenarios. Our baseline assumption is thatcircumvents many of the dynamic problems character-
therelativeprices of LTC services are constantinterms ising forecasts of this kind. As our baseline scenario,
of labour (hence thabsoluteprices increase in line  we assume that the relative prices of LTC services in
with wages). As alternatives, we consider the effect of terms of labour remain constant throughout the period
having LTC prices grow 0.5% slower (faster) per year and calculate the costs of LTC as a share of total labour

Cm,j = Nm,j)/m

than wages. remuneration in the economy.
Costs for formal care have been acquired from  To get a projection of the future wage sum, which
Laing and Buissoff23] for institutional care an{4] is used as a basis to fund LTC, we took the average

for domiciliary care. Annual figures are provided in income by age group and sex in 2000—obtained from

Table 2 It should be noted that although the sums are the Inland Revenue Statisti§85]—and multiplied it

expressed in pounds, we are not producing monetary by the total population in each age group in all subse-

projections but projections of the cost of care in terms quent years (as given by the GAD forecasts). Formally,

of labour. Thus, the most relevant measure of the over- definey{ to be the average labour income per person

all burden of LTC costs is the implied contribution rate, of gendeii in age groum andn¢; to be the number of

to be given below. It should also be noted that the for- individuals of gender and agea at timej. Then, the

mal home care item only covers personal care servicesprojected wage sum, based on persons aged 15 or over,
in yearj is equal to

Table 2 1 120

Average cost of care by setting. 2001 prices WSj = Z Z y?n;‘.’i

Setting £ per annum i=0 a=15

Residential home 18356 Thus, the implicit assumptions we make are that, firstly,
Nursing home 23868 there is no productivity growth in the LTC market
Formal home care 3016

and that, secondly, the costs of LTC services (which
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mainly consist of wages) increase at the same rate asprovision of care coming from outside the household,
labour remuneration in the economy in general. How- whereas the proportion of people providing care within
ever, we analyse the implications of relaxing these their own household has remained more or less con-
assumptions (as indicated earlier in this section) in stant. Overall, there has been a marked decrease in the

Appendix B number of people providing care to parents or parents-
in-law, whereas the provision of care to spouses has

2.4. Informal care increased significantly. This means that the total num-
ber of carers has declined at the same time as there has

2.4.1. Care costs been an increase in the number of carers who provide

We have assumed that informal care is provided the mostintensive care; the overall effect, therefore, is
for 30h per weeK. To assess the value of one hour uncertain.
of informal care, we use an opportunity cost approach ~ As our baseline scenario, we make the conserva-
for non-retired carers and apply the minimum wage (£ tive assumption that care-giving patterns remain as they
4.20 1 in the base year, 2001) for retired carers. The are and then test how sensitive our results are to alter-
average wage for full-time workers was £ 10.66h  ations in this assumption. We alter our assumptions in
in 2001 [26]. Since carers below retirement age two dimensions; one is on the demand side, where we

provide around 75% of all informal car@7], this check the implications of our ‘pessimistic’ and ‘op-
would imply an average cost of informal care of timistic’ scenarios. Secondly, we look at the supply
£ 9.05h- or £ 14,103 per year. side and assess to what extent a convergence in male
and female care patterns over the next two decades
2.4.2. Supply of care would change the results. Concerning this dimension,

Itis a common concern that there may be a shortage W€ consider, firstly, male care-giving patterns converg-
of informal carers if certain discernible trends carry on iNg to female rates. One development producing such
in the future. These trends are, inter-alia, the increase in @ result would be if trends in early retirement and im-
single person households, the rising number of child- Proved health among young retirees proved to domi-
less older people and the increase in the proportion of nate the other trends mentioned above. An alternative
females in paid employment. It should be noted, how- hypothesis is that female care-giving rates converge to
ever, that there are some trends that could be expectednale ones, which would result in a considerable re-
to countervail these threats to informal care provision. duction in the total number of hours of care provided.
These trends are, for instance, a decreasing age atwhichl Nis scenario is likely if the emancipation of women
people retire together with an improvement in health and changing family structures dominate the other
among younger retirees. Taken together, this implies frends.
that there will be a larger pool of able retirees available ~ We have projected the supply of care under the as-
in the future to provide informal care. Furthermore, Sumption that the relative supply by age and sex re-
changing social values might lead to increased male mains constant over the next couple of decades. Our
participation in this traditionally female activity. data source in this section is the Family Resources Sur-

Given all these uncertainties, the best that can be VeY [27]. A summary of the data we use is given in
done is to consider the past to get some guidance Table 3 It should be noted that the percentages given
concerning the likely implications of the trends listed in the columns labelled “carers in total population” re-
above. One good source of information is the Gen- fer to the total population within that subgroup of the
eral Household Survey, which offers comparisons over Population, and thus the percentages are not expected
time by studying different cohorts. Previous research t0 sum to 100.

[28] shows that, as expected, the composition of thein- ~ We assume that only relatively healthy people
formal care provision has changed markedly over the (OPCS levels 0-3) provide informal care. Thus, in
last 15 years. There has been a marked drop in the Table 3we have converted the frequencies from the
survey into frequencies for the relatively healthy popu-

- lation. It is then straightforward to project the number
4 The figure is consistent with the Family Resources Suf2&}. of informal carers available in the future. We ignore
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Table 3

Informal carers in population and amount of care provided
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Male Female
Average care Carers in total Carers in healthy Average care Carers in total Carers in healthy
(hours per week) population (%) population (%) (hours per week) population (%) population (%)
11-15 938 15 35 9.95 21
16-24 1230 35 35 17.70 44 45
25-34 1909 45 4.6 1908 91 9.4
35-44 1988 69 7.1 2045 133 138
45-54 1631 117 122 1830 215 226
55-59 1778 128 136 2003 203 218
60-64 2283 132 144 2065 193 214
65-74 2285 132 152 2475 134 160
75-84 3064 104 142 2828 76 113
85+ 68 160 36 9.6
Source[27].

the small number of carers who are under 20 years 3.1. The disabled population

old.

3. Results

The results are presented below, in the same order a
the model and its assumptions were outlined in Section

2 (cf. Fig. 1.
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Fig. 3shows the projected number of disabled peo-
ple, as well as the entire projected older population. Ac-
cording to our baseline projection (which corresponds
to scenario Ciifji7]), the number of disabled older peo-

sole will increase continuously up to the second half of
the 21st century. However, it can be seen that the in-
crease in the number of disabled people is lower than

Fig. 3. Projected number of older people by severity of disability: baseline scenario, United Kingdom.
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Fig. 4. LTC population by care setting: baseline scenario, United Kingdom.

the increase in the total older population, which re- populationineach care setting for the same time period.
flects a general improvement in health status amongstResults are given ifig. 4.

the older population implicit in this scenario. As expected, the largest increase—in absolute
terms—will be in the number of older people receiving
3.2. Care settings informal care. This population is projected to increase

from around 2.2 million today to some 3.0 million in

Assigning to the severity levels the probabilities de- 2050 In relative terms, the changes are all of the same
rived above Table 9, we calculate the projected total magnitude: the institutionalised populationis projected
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Fig. 5. LTC population receiving formal care: baseline scenario, United Kingdom.
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Fig. 6. Total costs of formal care services: baseline scenario, United Kingdom.

to increase by 32% over the next 50 years, compared ferent settings remain fairly constant over the projec-
to 36% for recipients of informal care. The number of tion period, with residential care comprising more than
recipients of formal home care services is projected 50% of total spending and domiciliary care less than
to rise more rapidly in the first three decades but then 20%.

growth slows down, so that the total relative increase  The costs outlined iffrig. 6 are covered by differ-

over the next 50 years is 53%. ent sources of funding (mainly out-of-pocket payments
and general taxation). To calculate the development of
3.3. Formal care the burden for each separate source, we assumed that

the mix between different sources of funding remains

We now consider the population receiving formal he same for each care setting in the futtiféhe cost
care in more detail. The projection is depictedig. 5. levels so derived are presentedHg. 7. By 2030, total
According to the projection, the main increase in for- Public spending is projected to increase by 30% com-
mal services is to be expected in domiciliary care. In Pared to 1996, and by 37% in 2050 compared with the
fact, the demand for care in institutions is projected to S&me base year. Out-of-pocket payments are projected
be more or less constant during the first 15 years of the © increase slightly less 26% by 2030 and 33% by 2050.
projection period. Generally, the nursing home popu-  However, the cost of care projections are more in-
lation is projected to grow slightly more slowly than t€resting when they are compared with the overall size
the residential home population. All three care settings ©f the €conomy, since this comparison will indicate the
reach their peaks around 2040, after which needs de-total burden of LTC. This is an important issue, espe-
crease slightly.

The next step is to estimate the total costs of formal 5 This assumption implies that the retired population experience
care, using the figures ifable 2 Our projections are an increase in earnings and wealth that follows the incomes of the
presented ifFig. 6. According to the projection, formal working population, and that the government adjusts means testing

. . ' ... . parameters accordingly over time. It should be noted, however, that
care costs are going tO.I’I.Se f_rom arou_nd £11 bll,llon N this assumption becomes increasingly problematic the greater the
1996 to around £ 15 billion in 2040 (in 2001 prices). time horizon, due to, for example, the effects of unknown future
Despite this increase, the proportions spent on the dif- policy changes.
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Fig. 7. LTC costs by payer: baseline scenario, United Kingdom.
cially with regard to public funding. To illustrate how Our projection of the wage sum (in 2001 prices)

public LTC costs are estimated to evolve over the next is given inFig. 8 It shows that the capacity of the
few decades, we express the costs as a percentage oéconomy is projected to increase sharply over the
future wage sum of the UK economy. next 20 years—reaching a peak in 2021—reflecting a
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Fig. 8. Projection of the wage sum (in 2001 prices) as given by the working age population, United Kingdom.
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Fig. 9. Implied contribution rate for LTC: baseline scenario.

favourable age distribution of the labour force (more increases from 35 to 40% over the next decade and
workers in more productive ages). After that, however, then stabilizes at around that level.
the wage sum is expected to decrease steadily over the There are approximately twice as many recipients of
next couple of decades, reflecting a shrinking labour informal care as there are recipients of formal care ser-
force. vices. Therefore, informal care accounts for the bulk of
The next step is to divide the projected public LTC the resources spent on care. When we use the assump-
cost by the wage sum, to arrive at an implied contribu- tion that the value of informal care is £ 14,103 per
tion rate (assuming LTC to be financed out of general year per recipient (see Secti@r¥), we estimate a to-
and approximately proportional income taxes). The tal cost of approximately £ 32 billion at the beginning
projection is shown iffrig. 9. The results show thatthe  of the projection period (in 2001 prices), i.e. almost
contribution rate is expected to decrease slightly over three times as much as the total formal care costs (see
the next decade from 1.0%, reaching a low of 0.95% in Fig. 6). Furthermore, informal care costs are projected
2010. After that, it increases continuously until around to increase at a slightly greater rate than formal care
2040, when it reaches 1.3%, reflecting, first, the in- costs over the projection period.
crease in LTC costs and later, also, the decrease in the

wage sum. 3.4.2. Supply of care
The approach sofarin this paper has been a demand-
3.4. Informal care driven one, i.e. we have assumed that the LTC sec-
tor will not be constrained by the supply of care and
3.4.1. Demand for care carers. However, as mentioned in Sect®# there is

Informal care is ‘financed’ from a different widespread concern that the availability of carers will
source—namely ‘in-kind’ deliveryFig. 10shows the be insufficientin the future. To investigate this, we have
number of recipients of informal care by gender. The projected the supply of care under the assumption that
demand for informal care is projected to increase con- the relative supply by age and sex remains constant
siderably, to reach a level 40% higher than today in over the next couple of decades. Results are provided
2040. Furthermore, the proportion of male recipients in Fig. 11 The total number of informal carers is pro-
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Fig. 10. Recipients of informal care by gender: baseline scenario, United Kingdom.

jected to increase by 18% over the next 40 years, and age 85+ population, we assumed that their provision
then to decline somewhat thereafter. of care is similar to the supply of the age group 75-84

We also projected the future amount of care avail- (the 85+ age group is very small in comparison, so this
able measured in hours, given the averages providedassumption is not crucial for the results). Results are
in Table 3 Since no averages were provided for the presented irfrig. 12
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Fig. 11. Supply of informal carers, 2000-2066, United Kingdom.
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Fig. 12. Projected amount of informal care supplied.

The number of hours of informal care supplied is Fig. 13indicates that the proportion of younger re-
projected to follow roughly the same pattern as the cipients requiring informal care tends to decrease from
number of carers, increasing by 17% in the next 40 roughly one-third initially to 20—25% from 2030 on-
years and then falling to a level some 10% above the wards. This change also reflects a small decrease in
current one. These figures may be compared with the absolute numbers, since the total number of disabled
projected demand for informal care, which is expected younger people is projected to decline over the next
to increase by 41% over the next 40 years and then three decades. Looking at the total demand compared
eventually to fall back to a level 20% above the present with total supply, we can conclude that, under our
one. Thus, our projection for the older population indi- baseline assumptions, a shortage of informal care does
cates that there will be a shortage of informal care for not seem to be a big problem over the next couple of
some decades, unless the patterns of provision changedecades. Until 2030, there is an excess of supply of in-

To get a complete picture of the relationship be- formal care, implying that there are more carers avail-
tween demand for, and provision of, informal care we able than required. After 2030, demographic changes
need to take the needs of the non-retired population into decrease the number of carers and at the same time in-
account, since these comprise around one-third of the crease the number of people requiring care, so that a
recipients. Since we do not have data on the relationship shortage of carers arises. This period lasts for almost
between disability and demand for care for this group, three decades. The peak is reached in 2042, when the
we simply assume that the individuals in the younger shortage is 4.92 million hours per week or 4.1% of total
population with an OPCS level of five or more demand care needs. This corresponds to around 250,000 carers,
informal care. This threshold value is consistent with assuming that the average carer provides 20 h of care
the data in the sense that is makes total demand meefper week.
total supply and, furthermore, makes demand by the
non-retired population comprise roughly one-third of 3.5, Sensitivity analysis
total demand at the beginning of the projection period.

We plot the demand and supply of informal care in  We consider three types of sensitivity analysis.
Fig. 13 Firstly, we analyse to what extent the results are sen-
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Fig. 13. Demand and supply of informal care, 2000-2066. Millions of hours per week, baseline scenario.

sitive to changes in the disability scenarios (taking the 3.5.1.2. The optimistic scenarid@.he optimistic sce-
‘optimistic’ (N) and the ‘pessimistic’ (A) scenarios of  nario assumes some further health improvement in the
the Rickayzen and Walsh mod@] into account). Sec-  population over and above the baseline scenario. With
ondly, we analyse whether the projections regarding this scenario, the proportion of the older population that
informal care are sensitive to changes in care-giving suffers from some degree of disability falls consider-
patterns. As a third test of the robustness of the re- ably throughout the projection period. The proportion
sults, we allow for different assumptions regarding of the older people with any disability starts at 43% in
the inflation rate; results on this part are presented in 1996, falls to 30% in 2040 and reduces to 23% in 2066.

Appendix B A graph of the older population, divided into the three
disability categories, is given iRig. 16
3.5.1. The disabled population The optimistic scenario also changes the results con-

3.5.1.1. The pessimistic scenaribhe pessimistic siderably. Whereas in the baseline scenario the number
scenario (Basis A iffi7]) assumes that transition rates of severely disabled people peaks at 2.0 million around
between disability levels remain constant throughout 2050, the corresponding figure for the optimistic sce-
the projection period. The assumption that no further nariois 1.3 million (se€ig. 16. The number of care re-
improvements in health occur has a strong impact on cipients decreases accordingly, as illustratefign 17.

the results. Whereas in the baseline scenario the num-n the optimistic scenario, the total number of recipients
ber of severely disabled people peaks at 2.0 million in P€aks ataround 3.4 million, compared to 4.2 million in
around 2050 (seEig. 3), the corresponding figure for the baseline sgenario. Total LTC co.st_s follow the same
the pessimistic scenario is 3.5 million (sEy. 14). pattern, reaching a peak of £ 45 billion around 2040,
The number of care recipients increases accordingly ascompared to £ 57 billion in the baseline scenario.
shown inFig. 15 In this pessimistic scenario, the total

number of recipients peaks slightly below 6 million, 3.5.1.3. Formal care.Total costs for the three differ-
compared to 4.2 million in the baseline scenario (see ent care settings under the two alternative scenarios
Fig. 4). are presented ifigs. 18 and 19These can be com-
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Fig. 14. Projected number of older people by severity of disability: pessimistic scenario, United Kingdom.

pared with the baseline scenariokig. 6. There is a penditure. The optimistic scenario, on the other hand,
considerable difference between the two extreme sce-peaks in 2037 with LTC expenditure of £ 11.9 bil-
narios. The pessimistic scenario peaks as late as inlion. As already noted, the baseline scenario peaks in
2051 with more than £ 20 billion in total LTC ex- 2040 with £ 15.0 billion of LTC expenditure. Thus, the
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Fig. 15. Number of individuals in each care setting: pessimistic scenario.
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Fig. 16. Projected number of older people by severity of disability: optimistic scenario, United Kingdom.

baseline scenario is somewhat closer to the optimistic tal costs for formal LTC is projected to amount

scenario.

to £ 17.5 billion according to the pessimistic sce-

In general, the span between the two extreme nario. The corresponding figure for the optimistic sce-
alternative scenarios is considerable. In 2030, to- nario amounts to £ 11.4 billion (i.e. 35% lower).
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Fig. 17. Projected number of older people by care setting: optimistic scenario, United Kingdom.



206

£ Billion

M. Karlsson et al. / Health Policy 75 (2006) 187-213

25

20 1 -

15 | o
- /}///

B 7/’) ['Nursing Home

S £ Residential Home
I M Formal Home Care
5 4

o wn o [Te] o w o wn (=) wn (=]

o o -~ — (Y] (s} (s8] [s0) < < w0

(=} (=) o (=] (=] (=] (=] (=) (=) o (=]

8V} [sY) o 8V} ™ 8V} (1) [&Y) [8Y) ™~ N
Year

Fig. 18. Total costs of formal care services: pessimistic scenario, United Kingdom.

The figure for the baseline scenario is £ 13.8 ios (Fig. 20, assuming that the eligibility rules are the

billion.

Finally, we offer a comparison of the implications

same in all three cases. It transpires that the assump-
tions made regarding the future development of disabil-

for the public funding of LTC under the three scenar- ity have a considerable impact on the contribution rates
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Fig. 19. Total costs of formal care services: optimistic scenario, United Kingdom.
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Fig. 20. Implied contribution rate for different scenarios.

needed to finance LTC. In the pessimistic scenario, the the scenarios where male care-giving patterns converge
tax burden increases almost continuously over the pro- to female ones during the first 20 years of the projec-
jection period, reaching a peak at 1.8% around 2050. tion period. Similarly, the lowest curves within each
The optimistic scenario, on the other hand, would tem- health scenario (CM and AM) represent the opposite
porarily allow for some tax cuts, and the required con- assumption that female care-giving patterns converge
tribution rate remains fairly constant throughout. tothe male ones. Finally, the two remaining curves (AB
and CB) correspond to the baseline assumption that
3.5.1.4. Informal careln this section, we alter the care-giving patterns within each population group re-
baseline assumptions in two ways. Firstly, we allow main constant. We have excluded the optimistic health
for the two alternative scenarios concerning health scenario (base N) in the figure, since in this case, no
improvements in the population. This assumption has deficit of carers arises under any assumptions on the
implications for demand for care (as the number of care-giving patterns.
dependent people changes) and supply of care (as It is obvious fromFig. 21 that with the baseline
the number of healthy potential caregivers changes). health assumptions (base C), scenarios assuming con-
Secondly, we analyse the effects of having male vergence tofemale care-giving patterns (CF) or no con-
care-giving patterns converge to those of females (and vergence (CB) are not very problematic. In the latter
vice versa) over the first two decades of the projection case (CB), a small deficit of care supply occurs towards
period. Interacting these changes in assumptions with the end of the projection period, corresponding to at
each other, we arrive at nine alternative scenarios. The most 2% of demand for informal care. By contrast, if
six combinations which involve either the central or we assume convergence to female care-giving patterns
the pessimistic health scenario are showFRio 21 (CF), there is no deficit at all.

In Fig. 21, thick black curves (CM, CB and CF) Inthe pessimistic health scenario, on the other hand,
refer to the central health scenario, whereas the threethe balance between supply of, and demand for, infor-
thinner grey curves (AM, AB and AF) refer to the pes- mal care is constantly deteriorating throughout the pro-
simistic health scenario. Within each health scenario, jection period, especially in the cases of convergence to
the top curve (CF and AF, respectively) correspond to male care-giving patterns (AM) or constant care-giving
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Fig. 21. Excess supply of informal care expressed as a percentage of total demand.

patterns (AB). By 2020, the most pessimistic combina- hand, if the improvement in health among the elderly
tion of assumptions (health scenario N and male con- is in line with our optimistic health improvement sce-
vergence; AM) projects a deficit corresponding to 23% nario (Basis N), there may well be a sufficient supply of
of the total amount of care demanded. This is equiva- carers under any of our assumptions regarding the care-
lent to 33 million weekly hours of care or around 1.6 giving assumptions. Furthermore, it seems that altering
million carers (assuming 20 h per carer per week). By assumptions on care-giving patterns has a stronger ef-
2050, this gap has widened to around 41% or around fect in the short term (2000-2030), whereas altering
3.5 million carers. If, instead, we assume that care- health assumptions has a stronger effect in the long
giving patterns remain constant (scenario AB), the gap term (2030-2050).

between demand and supply is somewhat smaller; in

this case it corresponds to 4.2% of demand (496,000

carers) in 2020 and 29% of demand (2.7 million carers) 4. Conclusion

by 2050.

However, even with the assumptions of the base-  Long-term care is a very complex issue and the de-
line health scenario, a convergence towards male care-velopment of demand for LTC services is determined
giving patterns (scenario CM) is problematic. In this by, inter-alia, the prevalence of disability in the popu-
case, the balance between demand and supply deteriolation, economic factors, the institutional environment,
rates rapidly between 2000 and 2020 and then fluctu- preferences, family structures, and the interaction be-
ates between 10 and 20% of demand for the rest of thetween them. In order to project the future development
projection period. This corresponds to between 10 and of the LTC sector, it is necessary to focus on the as-
20 million hours of care per week, or between 500,000 pects that are deemed particularly important. In this
and 1 million carers. paper, we have focused mainly on how the prevalence

In conclusion, we have found that the availability of disability among the older people interacts with the
of informal carers is, potentially, a severe problem for institutional environment and the general development
some scenarios, including all the scenarios based onof the economy, assuming that all other aspects are
pessimistic health assumptions (Basis A). On the other unchanged throughout the projection period. Further-
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more, we restrict our attention to the core set of LTC a proportion of the economy. A more detailed account
services (institutional care and personal home care) for of the differences between our results and those of the
which there are reliable disability data available. PSSRU model is provided iippendix A

Our projections of future needs for care have pro- Hence, comparing the effects of our relatively pes-
duced many interesting results. We have been able tosimistic baseline assumption concerning the prices of
show that, given our central assumptions, the demandLTC services (i.e. that they follow wage inflation, a
for long-term care will start to increase considerably phenomenon known as Baumol’s disease) and the rela-
about 10 years from now, and reach a peak somewheretively optimistic assumptions regarding the health sta-
after 2040. The most important increase will be in in- tus of the older people, it transpires that the former
formal care, since the number of older recipients is pro- dominates as far as the public finances are concerned.
jected to increase from 2.2 million today to 3.0 million  Thus, despite the fact that we allow for a continuous im-
in 2050. In relative terms, the increase is similar in all provement in the health of older people, our approach
care settings, amounting to between 30 and 50% com- delivers more pessimistic prospects for the public fi-
pared to the levels today. The most noticeable increasenances than alternative approaches.
is in formal home care, however, which is projected to It transpires that our findings are relatively sensitive
be almost 60% greater than the current level in 2040. to the assumptions made concerning the trend in fu-
Yet, since those services are relatively cheap, this item ture disability rates in the older population. When we
has a relatively small impact on total spending. contrast our baseline scenario with a more pessimistic

The increasing demand for care will influence total one—assuming no future health gains—we find that
costs. The total costs of formal long-term care as de- total costs keep on growing for longer and peak only
fined in this paper amount to around £ 11 billion today in 2051 at a total of £ 20 billion (£ 80 billion when in-
and will, in constant prices, increase to around £ 15 formal care is also considered). This translates into an
billion around 2040. A more appropriate way to mea- implied tax rate of 1.8%, which is considerably higher
sure the total costs of care is to put it in relation to the thaninthe baseline scenario (1.3%). On the other hand,
economy. We have done so by modelling the age distri- if amore optimistic scenariois considered, we getmuch
bution of the labour force (as a proxy for productivity) more favourable results. In this case, we have total care
and have found that the increased demand will put an costs peaking in 2037 at £ 11.9 billion (£ 45 billion
upward pressure on the tax monies necessary to coverwhen informal care is included), which translates into
LTC costs. This contribution rate will increase from an implied tax rate of 1.1%.
around 1.0% today to 1.3% in 2050 under our baseline  Regarding informal care, we find that under the
assumptions. baseline and optimistic scenarios, there is likely to be a

Our central assumption of future improvements in sufficient supply of care to meet demand provided care-
health status results in projections that produce some-giving patterns remain as they are. However, if female
what more favourable results than many previous stud- care-giving patterns converge to those of males, then
ies. Ref.[9] projected an increase in the volume of under the baseline health improvement scenario, there
formal LTC services by 61% between 1995 and 2031. would be a shortage of between 10 and 20 million hours
In our baseline scenario, the corresponding increase isof care per week. This change in care-giving pattern is
around 32%. The model {i8] projected an increase in  quite possible given recent trends in greater employ-
total LTC services by 40% between 2001 and 2031. We ment rates amongst females. As regards the pessimistic
estimate the increase to be only 31%. When our find- health improvement scenario, the results suggest that
ings are contrasted with the results of the latest pub- there would be a substantial shortfall in informal carers
lished version of the PSSRU mod®] we find that: (i) over the next50 years, even if male care-giving patterns
the projected increases in the disabled older population converge to those of females.
are considerably higherinthe PSSRU model, (ii) the in- In conclusion, the choice of health improvement
stitutionalised population, in particular, increases more scenario has a significant impact on the results, with
in the PSSRU model, but (iii) due to different assump- the baseline scenario being somewhat closer to the opti-
tions regarding the macro-economy, these differences mistic than the pessimistic one. Nevertheless, the three
do not transmit into the projections of the LTC sectoras scenarios follow each other quite closely until 2015; a
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time period during which demographic changes do not the balance which is struck in the future between work

yet have a significant impact on the demand for care. and caring responsibilities.

This means that the UK has some respite before ithas A summary of the results is provided Table 4

to handle the important changes that are to come. Our

analysis suggests that the main emphasis in this dis-

cussion should be put on investment in, and policies Appendix A. Comparison with the PSSRU

towards, formal care. This is because our projections model

indicate that the provision of informal care should only

be a problem under the ‘pessimistic’ health improve- In Table A1, we provide a comparison between our

ment scenario, or under the baseline scenario if, for results and the results jB]. Some caution when inter-

example, informal care provided by females decreasespreting the results is advisable, since the models differ

substantially. An important aspect to the latter will be in many crucial aspects. In the table, PSSRU results are
presented in bold, and our results are in non-bold.

Table 4 Starting with 1, the large discrepancy between the
Summary of results two models is attributable to the fact that the PSSRU
2000 2020 2040 2060 model is based on the population of England whereas

Disabled older population (000s) our model is basgd on the pc_)pulatlon of the United
Scenario A 4251 5360 7397 7976 Kingdom. Once this difference is corrected for, the two
Baseline 4098 4688 5833 5204 sets of figures are consistent—since they are both based
Scenario N 3956 4095 4546 3607 on forecasts by the GAD.

Formal LTC consumers (‘000s) Regarding 2, it seems that the PSSRU definition
Scenario A 999 1245 1695 1683 of dependency is somewhere between our definitions
Baseline 950 1106 1401 1301 of ‘severe’ (OPCS 6-10) and ‘moderate’ (OPCS 1-5)
Scenario N 937 1023 1222 1083 disability. Whichever comparison is chosen, it is quite

Informal LTC population (65+, "000s) clear that the assumption of constant dependency rates
:;zz;"i‘::A 2‘2‘3; gggg ‘3‘1112 ‘Z‘Z(l’g by age and gender in the PSSRU model tends to lead
Scenario N 7034 yo54 2458 1939 to hlghe_r disability rates_ being projected. _

N In 3, it becomes obvious that the range of services

T"g;’::; K’”“a' care (fjg'"'o”) L 106 109 included in the definition of LTC is much wider in
Baseline 16 119 150 138 the PSSRU model: in that model, almost 20% of the
Scenario N 10 104 118 9.9 older population receive home services, compared to

T - around 5% in our model. On the other hand, the pro-

otal costs (£ billion) . . . . . .
Scenario A aa 554 774 775 jected growth rates in this care setting are quite similar.
Baseline 406 457 568 511 Turning to institutional care, it seems that the defini-
Scenario N le] 405 448 359 tions are more coherent (points 4—6), whereas the pro-

Implied contribution rate (% of wage sum) jected growth rates differ dramatically. This difference
Scenario A 106 121 170 177 is largely due to the discrepancies in the projections of
Baseline 9 102 130 124 future dependency as described above.

Scenario N ®7 91 107 095 The public spending item, and the distribution of
Excess supply of informal care (%) total costs over public and private payers, needs some
Scenario A 0 —418 -2353 29038 clarification. The PSSRU model starts out with a pub-
gizigﬁi N 8 28122 _215§; 422 lic share of 64%, whereas our model has a public share
Convergence ® 0 3138 1641 2071 of 40%. This is partly due to the fact that the PSSRU
Convergence [ 0 ~1321 -1763 -1371 model includes services which are more heavily sub-

R , _ . _ sidised (NHS care and various home care services). A
Scenario assuming male provision of care converging to female further factor Id be that our estimat reb don
provision between 2000 and 2020. urther factor cou € that our esimates are base O
b Scenario assuming female provision of care converging to male ules, whereas the PSSRU model takes actual public
provision between 2000 and 2020. payments into account.
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Projection Unit 2001 2010 2020 2031 Percentage change,
2001-2031
1. Number of older people PSSRU 0008321 8455 10073 12049 54
Cass: baseline 9299 9909 11794 14378 .654
2. Number of people with some dependency PSSRU 00667 2773 3258 4020 56
Total Cass: baseline 4099 4181 4688 5479 .733
Severe Cass: baseline 1496 1494 1612 1858 224
3. Number of users of home services PSSRU 0aE32 1653 1935 2416 57
Cass: baseline 496 521 610 736 .28
Cass: pessimist 507 539 640 784 .64
4. Number of people in residential care homes ~ PSSRU 00P38 257 293 373 58
Cass: baseline 311 312 343 401 .28
Cass: pessimist 337 355 411 510 31
5. Number of people in nursing homes PSSRU 00034 145 168 213 59
Cass: baseline 143 142 153 177 .23
Cass: pessimist 159 168 194 242 .52
6. Number of people in institutions PSSRU 000897 430 493 627 59
Cass: baseline 454 453 496 577 .07
Cass: pessimist 496 523 605 752 61
7. Public long-term care expenditure PSSRU £bn 75 88 114 163 1173
Cass: baseline a2 4.3 47 56 322
Cass: pessimist .8 4.8 5.6 6.9 533
8. Total long-term care expenditure PSSRU £bnll6 138 17.7 253 1181
Cass: baseline 16 107 118 138 299
Cass: pessimist 13 121 141 175 521
9. Total LTC costs, share of GDP/fax PSSRU % 1.46 142 144 164 123
Total LTC costs expressed as tax rate Cass: baseline 48 2 238 255 301 214
Cass: pessimist .89 271 305 382 469
Public LTC costs expressed as tax rate Cass: baseline .98 0 095 102 121 236
Cass: pessimist .a6 107 121 151 424

@ The PSSRU model describes LTC costs as a share of GDP, whereas we work with an implied contribution rate by comparing total LTC costs

to aggregate earnings.

The growth rates of total costs diverge due to the
assumption of a 1% cost inflation (1.5% for health
services) in the PSSRU model. If this inflation is dis-
regarded, the growth in costs would be around 60%,
which is still considerably more than our projection of
around 30%. Again, the main explanation behind this
is the difference in trends in disability.

Finally, remembering that the two models use differ-

However, the increase in our model is about twice the
increase in the PSSRU model. This difference is prob-
ably attributable to the fact that the PSSRU model dis-
regards the unfavourable demographic situation, with
a shrinking work force, that develops after 2020.

It seems, in fact, that the PSSRU model is closer
to our ‘pessimistic’ scenario. The numbers of people
in different settings and total costs as projected in our

ent bases for computing the aggregate burden of LTC pessimistic scenario are much closer to the findings

costs on taxpayers, we may compare the results in poin
9. The models agree in the finding that the LTC costs
as a share of the total economy are going to decrease i
the shortterm, and then increase again in the long term

tof the PSSRU model. However, even our pessimistic
scenario falls short of the increases projected by the
nPSSRU model which typically projects changes a cou-
.ple of percentage points above ours.



212 M. Karlsson et al. / Health Policy 75 (2006) 187-213

180
170 1 Formal Care, High Inflation
Formal Care,Baseline
160 Formal Care, Low Inflation
- = - Total Care,High Inflation
150 { — Total Care,Baseline
— — - Total Care, Low Inflation PRI R
2 1401
n
é 130
3 12
< 1207
=
110 A
100
90 4
80 T T T T T T . . T
o w (=] w o wn (=} w (=] w (=]
o (=] — — (sY) [aY) (3] @ < <t wn
o o (=] o o o o o (=] o [=]
2V} N (aV) N 8V} N 8V} (s} sV} N (aV}
Year
Fig. B1. LTC service volumes for different inflation scenarios.
Appendix B. Sensitivity analysis: cost during the same period is almost 50%. If, instead, we
assumptions make the assumption that only the value of formal care

services deviates from general wage inflation, we get a

We analyse the implications of three cost inflation greater impact. In this case, the high inflation scenario,
scenarios for the overall costs of care in the LTC sector. represented by the grey dotted line, results in a total
Results are given ifig. BL The figure shows indices  volume increase of 50%, whereas altering the health
of the overall resources needed in formal care only, and scenario instead results in an increase of 53%. In con-
in the entire LTC sector, for different assumptions re- clusion, modest changes in the health assumptions have
garding the relative prices of formal services. The total a greater impact than considerable changes in the in-
volume, presented as an index with base year 2000, isflation assumptions, a finding which seems to justify
derived by multiplying the number of care recipients our focus on different health scenarios as opposed to
in different settings with the unit cost in the different changing inflation scenarios.
settings. Hence, the different scenarios allow for the
future increases in unit costs to diverge from general
wages. Accordingly, the ‘high inflation’ scenarios im-
ply that the costs of either formal care services, or all References
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