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Abstract®

During the last thirty years health care expendi{tiCE) has been growing much more rapidly
than GDP in all OECD countries. Against this backgnd, we look at the determinants of HCE
growth in Europe, explicitly taking into accountetmole of income, ageing population, life
habits, technological progress, as well as ingtimal and budgetary variables. Our results
confirm that the current trend of increasing HCEasted in a set of differentiated factors.
Income levels lead to higher HCE, and the magninfdihe estimated elasticity poses serious
concerns about long-term sustainability of curiteemds. All in all, HCE growth appears to be
driven by structural factors that cannot be easilsnpressed if not through rationing. The key
challenge for many European Governments seems tloeb#esign of pluralistic systems, where
a well-balanced mix of public and private financtan realize a balance between sustainability
and access.
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|. Introduction

During the last thirty years health care expendi{ttCE) has been growing much
more rapidly than GDP in all OECD countries. All joraplayers in the field,
including the OECD and the European Commission @iigr Group on Ageing
Population — AWG), pose serious concerns about-teng sustainability of

current trends.

Since the seminal works of Baumol (1967) and Newko(1977, 1992), the

availability of international data on HCE has emeged the development of
several studies that have attempted to explainrémel and determinants of HCE
growth. A wide array of factors has been taken iotmsideration, including

demography, income, institutions, technologicalnge (Gerdtham and Jénsson,
2000).

Not surprisingly, income is the prominent factohimel cross-country differentials
in HCE. The magnitude of income elasticity is keyascertain whether health is a
luxury good (income elasticity above one) or a geitg (income elasticity below
one). Unfortunately, this issue is largely unresdlvand empirical investigations
which rely on different data, time frames and mdtilogies have come to
conflicting results. Moreover, it has been notitkdt income elasticity of health
spending increases with the level of aggregatiae (Bormontet al., 2007).
Demography, institutions and technology have bedentified as important
drivers of the rising HCE too. However, on the emgpi ground, being them
tightly interwoven, it has been extremely difficuti single out their specific

contribution.

The relationship between age and HCE has beenyagplored by the empirical
literature. Nonetheless, previous studies relying tbe composition of the
population in terms of age cohorts to measure ffeeteof an ageing population
have come to conflicting results (see Christiansead., 2006 for a review). As a
tentative explanation, micro-level studies havevgihthat it is not age per se that
is relevant in explaining HCE, rather remainingtifhe. Accordingly, we focus



on increase in life expectancy and on decreaseriititl rates (see Zweifedt al.,
1999).

In this paper we present an exploratory economduamework aimed at
identifying the determinants of HCE growth and atireating the elasticity of
HCE to income growth in European countries. We take account the effect of
ageing population, technological progress, as aglinstitutional and budgetary
variables. We perform separate econometric anabfsise level of total, private
and public HCE. Our study casts new light on thieatfof the adoption and
diffusion of new technologies and practices in orai specific institutional
settings, as well as on the impact of budgetarytronand constraints upon

overall European HCE.

The paper is organized as follows. The next sedfiescribes the data and the
hypothesis underlying the explanatory variablesudhed in the analysis. Section
[Il describes the methodology and reports the tesafl our analysis. Section IV

concludes, discussing the main policy implicatiohsur work.

I1. Data sources and model specification

The paper aims at disentangling the key drivetsrmf-term HCE in Europe.

We estimate a set of equations in a panel of EWGb&ntries for the period
1980-2003. .

Different equations are estimated for: a) totalltmeeare expenditure (THE); b)
public health care expenditure (PHE); c) privatalthecare expenditure (PrHE)

We collected and integrated data from several gsuranging from OECD and
WHO to PubMed and Eurostat. Data on HCE come filoenQECD Health Data

® Austria, Belgium, Denmark, Finland, France, GeryatGreece, lIreland, ltaly, Luxembourg,
Netherlands, Portugal, Spain, Sweden, and Unitedddm.
® PrHE is obtained as the difference between THER{HH.



(OECD, 2007) and the WHOQO'’s “European Health for”Adlatabases (WHO,
2006). Only current expenditure has been considertite analysis

Different regression settings have been designemfldntify and compare key
drivers of total, public and private HCE. Five exptory factors have been taken
into account: national income (GDP), ageing of guogpulation, technological
progress, institutional and regulatory variablesnposition of the welfare system
and of public budget, life habits.

Different methodologies have been applied to da#i wne different patterns of
series stationarity, endogeneity of GDP, and thmealsN” characteristic of our
dataset. We take into account the relationship éetwper capita HCE (THE,
PHE, PrHE) and per capita GDP. Endogeneity of G®Riken into account by
considering a two-stage regression approach. Thergstimate the relationship
between HCE and ageing of the population, technodbgprogress, institutional
framework, as well as Government budget variabled kfe habits. When
feasible, the pooled mean group (PMG) estimatopgsed by Pesaran, Shin, and
Smith (1999) is applied in order to estimate long-elasticities, allowing short-
run coefficients and error variances to differ asroountries. Otherwise a country
fixed effect regression is considered. Differenttmeologies complement each
other allowing us to assess the impact of the wdifferegressors on the level of

expenditure.

a. Income

Since Baumol (1967), most studies have documenigaksiive relation between
GDP and HCE. However, as stressed by Hartwig (2008 evidence of a
correlation between HCE and GDP does not tell malsbut any clear causal
relationship. It can be argued that he higher HIGE healthier the population. At

the same time, a healthier population is likelypéomore productive and GDP per

" Values have been converted into PPP US dollacsttaa GDP deflator has been applied to obtain real
values. Log-values (natural) have been used forredressed variables but the dummy variables
describing the institutional framework and the titrend.



capita could grow as an effect of an increase IrEHIE this effect is not taken
into account, econometric techniques can leadaseli and inconsistent results.

Even though little attention has been devoted is thsue in the empirical
literature, income elasticity of health care demand expenditure lies at the heart
of a lively debate, focusing on whether health ceea “luxury good” in
developed countries. The answer has important yohplications for HCE
growth and public finances sustainability.

Some recent contributions (see Hall and Jones,)2047t to the fact that health
spending might well be a superior good, sincelaved individuals to live longer
and “purchase” additional periods of life and wfiliwithin this framework, in

any period of time, people do not become satunatdtdhealth consumption, as it
happens with non-health consumption. As income gramd people get richer,
the most rewarding channel for spending is to pagehadditional years of life
(and consumption). As a result, the optimal compmsiof total spending shifts

toward health, and health expenditure share grdoveyavith income.

Empirically, health care spending might not repnéssptimal consumption, due
to exogenous Government regulation that limits dmeices of patients and
aggregate HCE mainly for equity and budget comitmposes. For this reason, we
are not allowed to infer the “luxury good” versusotfmal good” nature of health

care from our estimates on income elasticity ofligtiealth expenditure.

b. Ageing population

Over the last decades developed countries havaierped a marked change in
the age composition of population. The share oérydoeople has increased, as a
consequence of lower fertility rates and of highiée expectancy, due to
improved living condition and medical progress.sltiend is deemed to continue
over the next decades. The impact of populatiomggen the social structure and
on the long-term sustainability of public finanée®ne of the main challenges for

Europe in the upcoming years.



Ageing is placing an increasing burden on healtk sgstems. The health care of
the elderly is financed by those in work, and derapgic change means that a
smaller proportion of the population is in workiage. The difficulties will be

more pronounced in tax-based, pay as you go (Paygb¢ms, but all health care

systems are facing this issue.

In addition, ageing will push health spending up¢ces the elderly make a higher
use of health care services, and individual hezdtie costs tend to rise with age.
This effect might be mitigated or offset by thetfdtat over time longevity gains
correspond to more years in good health. This thgageing” component tends
to lower the average cost per individual at anyepldge, and in this scenario

aggregate HCE will not necessarily increase witlag@ing population.

In line with these arguments, most empirical stediea static framework have
shown a positive relationship between age, agemigh@alth expenditures; while
a dynamic assessment, using time series or patel pi@vides mixed evidence
about the sign and significance of this relatiopshéflecting the interplay of the

different determinants (see Christiangeal., 2006 for a review).

In order to account for the impact of demographmanges and ageing, we
introduce two variables: life expectancy at age(l85XP65f, and fertility rate
(FERTILITY)..

c. Technological innovation

Technological innovation in medicine includes notyonew physical capital and
equipment, but also new surgical procedures, drtrgatments, as well new
procedures based on original combinations of theveabAnalogously to the

expected effect of the ageing population, econotheory does not predict a

% Increase in life expectancy lies at the root &f #igeing population, leading us to expect a p@skign

of its estimated coefficient. Nonetheless it carabgued that gains in life expectancy are largeiyeth

by medical progresses, making LEXP65 also suited pioxy for technological advances. However, by
using LEXP65, we aim at capturing the effect of ageHCE, rather than the effect of technological
advances. In order to disentangle both effectddbsghe use of “technological innovation” variahlas
described in the next section, all regressionsindlude a linear time trend that will capture gféect of
unmeasured variables linearly evolving over time.



clear-cut effect of technological innovation on ltle@are costs and expenditure:
new technologies can reduce unitary costs, buether factors that can offset the
savings and induce an increase in aggregate heaftenditure, such as the
increasing number of applications and indicatidhs, higher number of treatable
conditions, the increase in the rate of use for shene condition, and the
broadening of the definition of “disease” (Gelijaad Rosenberg, 1994). As a
result of these contrasting effects, medical intiona which are cost reducing at
the micro level can lead to an increase in ovagyregate expenditure. Indeed,
available empirical evidence consistently shows tiew medical technologies
are a major determinant of the rise of health eapenditure (see Pammadtial.,

2005 for a review).

Empirical evaluation of the impact of technologicaiovation is restrained by the
complexity in measuring technological change, alf agits direct and indirect
effects. Studies at the macro level generally dedhe effect of technological
change as the “residual” increase in expenditutesrplained by the interplay of
demographic change and GDP growth assuming unmagme elasticity. On a
different ground, applied work has proxied the sktef medical technology
adoption in a given country by the stock of avddahigh-tech medical devices,
such as magnetic resonance equipment, or mediaatiggs based on high-tech
equipments, e.g. patients undergoing dialysis (Gkeastiansenet al., 2006).
Under the assumption that technological progregogs its effect linearly over
time, other studies represent technological chaagea linear time trend
(Blomgvist and Carter, 1997; Zweifet al., 1999). Alternatively, measures of
innovation input (such as research and developegenditure, or employees) or
output (i.e. patent counts, patent citations...) d@n employed (see Jaffe,
Trajtenberg, 2002).

Available time series of data on medical technoleguipment stock and usage
are severely incomplete, and thus unsuitable fas tetudy. However,
technological progress spills over institutionaldanational boundaries and
diffuses across institutions and countries levebfffgproductivity and innovation

differentials. Accordingly, we consider the numlmérscientific publications in



areas related to the assessment of new medicahdiedies, as a proxy for
technological adoption. We rely on this indicatather than on patent statistics
since innovation in this field is mostly related tlee exploitation of existing
medical technologies. This likely does not leadgtpatentable claim, rather to a
scientific publication. Our variable, “Number of kdications per 1,000
inhabitants” (TECH_AD) comes from the PubMed dasahahat we queried for
publications on “Equipment and Supplies” and “Scajpprocedure, operative” in
the countries and time periods considered in thayais to proxy the extent of

informed adoption of medical technologies .

We also consider the number of death associatdud péthologies treated with
high-tech devices, focusing on coronary diseasesd & al. (2007) show that
improvements in medical treatments accounted f@ragpmately 47% of the
decrease in mortality rate due to coronary diseaBes wider the adoption of
high-tech devices, the lower the mortality rateerBfiore, we take the number of
deaths caused by coronary diseases as a proxyedbndlogical adoptiofi
Contrary to TECH_AD, this variable captures the t@thancing effect of
medical technologies through an increase of indi@idlife expectancy. This
effect has been rigorously documented by a seridsighly influential recent
contributions (Murphy and Topel, 2003; LichtenbetQ07).

Given the multi-facet characteristics of the innova process in health, we are
aware of the fact that our proxies imperfectly captthe effect of technological
advances. Even though imperfectly measured, outysisawill allow us to

empirically assess the effect of technological geaon HCE.

° PubMed is a service maintained by the US Natidifatary of Medicine, covering over 17 million
citations from MEDLINE and other life science joats for biomedical articles back to the 1950s.

1% n previous versions of the model, we also consideleaths due to diabetes mellitus, but the effect
this variable was not statistically significant. Mover, contrary to cardiovascular deaths, availabl
information does not allow us to interpret the dyies in diabetes mellitus deaths as a functiorhef t
adoption of new technologies. Therefore, the végihls been removed from the analysis.



d. Life habits

Life habits are among the most important deterntganf the health status of a
population, and therefore deeply linked to HCEoum regressions we attempt at
measuring life habits by considering per capitascomption of sugar (SUGAR)
and fruits and vegetables (FVEG) in kilos, extrddem OECD Health Data. To
our knowledge, only the study by Christiansgnal. (2006) takes behavioral
variables into account when analyzing the determisaf HCE. The authors
consider alcohol and tobacco consumption. Howeserjes for alcohol and
tobacco are largely incomplete and we chose to suggar and fruits and
vegetables consumption with a lower incidence afsinig cases. Tightly linked to
problems of obesity and cardiovascular diseases, expect the sugar
consumption to positively affect HCE, whereas wpeet a negative effect of the

consumption of fruit and vegetabtés

e. Ingtitutional and regulatory framework

We account for the institutional and regulatorytdees of the EU health systems

by means of a set of dummies.

The first dummy variable (GATE) controls for the rig&eal Practitioners (GP)
gatekeeper role, that is to say the GP refers rgati® in-patient hospital care
(Christianseret al. 2006). Even in the presence of a significantsi@suntry and
within-country heterogeneity in ambulatory careamigation and financing (see
Docteur, Oxley, 2003), countries where GPs plagatekeepers are expected to
register lower health expendituregteris paribus, given that ambulatory care is

generally less expensive than hospital care.

The dummy variable COPAY is included for countribat adopt a co-payment
system for hospital inpatiefit(see Docteur & Oxley 2003, Christiansenal.,

' Luxembourg,has been omitted from the analysis Wifemabits are included in the regressions due to
missing data.

12 Since it has not been possible to collect dateherekact level of cost sharing, the co-payment dymm
variable is only a crude indication for restrictionconsumption induced by patient contributiorh&alth



2006). A negative sign is expected, since co-paynsenld contain HCE, by
stimulating an efficient access to medical fa@Bttherefore decreasing the impact
of non-necessary access. However, since co-payrsenémes have been
generally introduced in Europe to contain HCE glgwteterminants and

consequences of these measures are hard to diglentan

On a different ground, it is important to controf the substitution effect between
informal and formal assistance due to the incredsemale labor participation
rate. Indeed, the participation of women to theotaflerce implies a substitution
between informal and formal health care and preslyran increase in aggregate
health expenditure. The female labor participatiate is included among the
explanatory variables to account for this effech e one hand, a positive
coefficient should pose additional concern on thstanability of current HCE
trends. On the other hand, it should be noticet, #e argued by Freeman and
Schettkat (2005) and Rogerson (2006, 2007), a hiigimeale participation in the
service economy and formal assistance is key to G®th in Europe and to the
development of a complementary private health sactor.

f. Public budget variables

We include a set of variables aimed at capturinigliptbudget constraints and
characteristics that are expected to affect Goventsh attempts and policies to
curb expenditure, in order to pursue long-term auoability of public finances.
To our knowledge, no previous empirical accounthefdeterminants of HCE has
taken into account budget variables; nonethelessetlare likely to exert strong
constraints on public expenditure (Gerdtham andgsldm 2000). Implementing a
durable budgetary reform requires the reductiothefbudget deficit and of the
debt to GDP ratio. Since budgetary variable areplgemtertwined, only the
public debt to GDP ratio (DEBT/GDP) is includedti regressions.

care costs. We do not discern among different goreat schemes: fixed-fee co-payment, co-payment as
a share of expenditure, co-payment as a functigratént income.



We also take into account the structure of sockgleaditure by considering a
concentration index computed on the basis of tlseuees allocated to main
social policy areds. EU-15 countries are largely diversified in termf the

structure of social expenditure, as shown in Figuravhich reports the share of
expenditure in the main social policy areas consdi®@ver GDP in the year 2003.
The larger share of resources is devoted to oldbagefits, followed by social
expenditure for health. The share of resourcestddvio the other policy areas

vary widely across countries.

/l FIGURE 1 ABOUT HERE: Main policy areas, % GD®03 (Source: OECD,
2007) 11

We use the Herfindahl index to measure the levetmicentration of social
expenditur&’. Two versions of the index are computed: the finsé takes into
account all main policy areas; the second one dgsluhe resources devoted to
health from computatiofs

Two contrasting effects can be captured by theabéei First, as a result of a
substitution effect, lower expenditure in pensians other policy areas can lead
to increases in HCE (under budget constraints, Hawsources devoted to one
area makes larger resources available for othérypibéms). We argue that this is
not the main effect that the variable is able tpteee. Indeed, by including the
variable in the regressions we aim at measuringg#ies in efficiency spanning

from a wider coverage of the social expenditure iamgroved social and market

13 We considered aggregations as reported in OECB @tpensions and services for the elderly; (i)
pensions and services for survivors; (iii) hea(ila) incapacity-related benefits; (v) family suppaivi)
active labor market policies; (vii) unemploymentijiif housing allowances and rent subsidies; (i)l &
residual category (other social policy areas).

 The index is computed as the sum of the shares(gd) of expenditure in all the areas considered.
When all areas are included in computations, tdexrtakes values between 1/9 (if all social potioyas
have the same allocated resources) to 1 (whenam@yarea exhibits a positive allocation, wherebthal
other areas have an allocation equal to zero).

> In this case, the Herfindahl index ranges from 81. As, excluding health, about one half of
resources are devoted to old age and survivorsfiteng higher value of the Herfindahl means more
concentration on expenditure for pensions.

10



labor conditions, promoting endogenous economicwtiroand opening the
possibility for higher HCE without compromising &incial sustainability.
Second, a well articulated welfare system (prongoptiabor participation and
effective employment, and targeted to contrast ggireeeds) can help enhancing
the conditions of the population, and preventingworsening of the health status
and the incidence of illnesses and pathologiess Effect can coexist with the
ones previously described, allowing to devote nrasources to the unhealthy
part of the population, and to enlarge the posgibdf treatment with the best
available techniques. Though there is not a foasdeephysiologic upper bound
to demand for care, unlimited spending will neverdm option; and the optimal
design for welfare system is at the core of thesipigy to find the most
appropriate balance between the goal of sustaityahihd that of social equity

and technological adequacy of treatments.

As a preliminary support to our claims, Table llgres the correlation between

the measure of expenditure concentration and (&jitend (b) GDP growtH.

Table 1(a) reports the correlation coefficientsnirthe year 1995, between the
deficit of a country and the level of concentratiohsocial expenditure. We
consider both versions of the Herfindahl index. Teécit (measured as share of
GDP) can assume both positive and negative valwbegre negative values
indicate a positive Government balance. A positwaelation emerges in recent
years, where countries with less concentrated lsesipenditure also exhibits
lower deficit, supporting the view that wider disgien of welfare expenditure is
associated with improved labor and social cond#jotherefore allowing a

reduction of public deficit in the long run.

Table 1(b) shows that the correlation coefficieatvieen real GDP growthand
the level of concentration of public expendituralways negative over the period

16 Either a minor incidence on GDP for a given lewdl expenditure, or a higher expenditure
corresponding to the initial incidence on GDP, eerea sustainable higher incidence of expenditare o
GDP (see, for example, the case of Sweden, wher&igh quality level of social expenditure allowes t
sustain the highest share of expenditure on GOERU15; see Figure 1).

" The years included in Table 1 are chosen on this lod data availability. Correlations are reporied
the years when at least 13 countries are observed.

11



1986-2003, and in seven years significant at thge cent level. Though the

relationship deserves further investigation, thgatiee sign suggests that a

diversified welfare system fosters economic growth.

Table 1. Correlation coefficients between social expenditure concentration
(CONC) and (a) of deficit (% GDP); (b) GDP growth

() CONC and deficit (% GDP)

1995 1996 1997 1998 1999 2000 2001 2002 2003
ﬁggfh'”g -0.0524 0.4170 0.1957 05226 0.6165* 0.4949 0.6568:5413* 0.5934*
E’é‘zl‘:ﬁ'”g 0.0270  0.4397 02411 0.5695* 0.6324* 0.4804 0.8556.5421* 0.5949*

(b) CONC and GDP growth

1986 1987 1988 1989 1990 1991 1992 1993 1994
E\ecg.ll;jr:ng 04372 -0.6764* -0.5910* -0.4203 -0.6028* -0.43210.3751 -0.6103* -0.7622*
E’é‘gﬁﬁ'”g -0.4357 -0.6866* -0.5857* -0.3920 -0.5749* -0.4268.3541 -0.6063* -0.7700%

1995 1996 1997 1998 1999 2000 2001 2002 2003
:-ng:tdr:ng -0.7176* -0.7704* -0.6784* -0.2761 -0.1139-0.1561 -0.0726 0.2043  -0.0235
E’é‘gﬁﬁ'”g -0.7640* -0.7991* -0.7217* -0.2612 -0.1126 -0.153.0760 0.1502  -0.0482

Note: * statistically significant at 5% level

[11. Methodology and Results

In line with previous work in this field (e.g. Chtianseret al., 2006; Dormongt

al., 2007), we perform a set of exploratory econoimeéists aimed at identifying

the factors affecting the level of (per capita) HAE particular, we aim at

ascertaining the impact of six categories of vdeislon total, private and public

HCE: income, ageing, technology, institutional femmork, budget constraints,

and health habits. Table 2 summarizes the mainrigése statistics of the

variables included in our regressions.

'8 The growth rate of real GDP is computed betweeingé andt+1, while the variable CONC refers to
yeart. For example the column “1996” in Table 1(b) répdhe correlation between the rate of growth of

GDP over the years 1995-1996 and the level of aanaton in 1995.

12



Table 2. Descriptive Statistics, EU-15 countries, wider coverage corresponds

to the period 1980-2003

Obs Mean SE. Min.  Max.
Dependent variables
THE (log of total health care expenditure, deflated 337 7.36 0.29 6.73 8.42
PHE (log of public health care expenditure, deflate 321 7.08 0.35 6.29 8.07
PrHE (log of private health care expenditure, detlx 321 5.82 0.49 4.28 7.61
Independent variables
a) Income/Wealth
GDP (log of the Gross Domestic Product, deflated) 60 3 9.95 0.27 9.36 11.14
b) Ageing
LEXP65 (log of life expectancy at age 65) 340 2.830.07 2.64 2.97
FERTILITY (log of fertility rate) 360 0.47 0.16 03} 1.18
¢) Technological progress
TECH_AD (_Iog of number qf publlcatlons.per 1,000 360 -435 294 -11.02  -1.96
inhabitants in selected applied research fields)
DCIRC_(Iog of circulatory disease death over 1,000, 348 575 026 501 6.30
population)
d) Life habits
SUGAR (log of per capita consumption of sugar, Kilo 336 3.67 0.18 3.21 4.09
FVEG (log of_per capita consumption of fruits and 336 532 0.33 467 6.14
vegetables, kilos)
€) Health care cost control and institutions
GATE (equals 1 if GPs play a gatekeeper role) 360 .170 0.37 0.00 1.00
COPAY (equals 1 if co-payment schemes are in place) 360 0.11 0.31 0.00 1.00
FLPR (log of female labor participation rate) 360 .020 0.22 3.47 4.41
f) Budgetary variables
DEBT/GDP (log of debt to GDP ratio) 261 4.05 055 02 4.94
CONC (log of Herfindahl index of concentration ots&l 310 -1.30 030 -183 -062

expenditure)

Given the panel structure of our data, country-gigefixed effects are included

to control for time-invariant country charactestiwhich are not (or cannot be)

observed. On the contrary, time effects are cagtwiéh the inclusion of a linear

trend.

A set of test for stationarity of the variables Haen conducted country by

country'®. For most series the hypothesis of trend statigniarnot rejected in our

9 We jointly considered the KPSS test where the hyfothesis is that the series are level/trend-
stationary, and the (augmented) Dickey-Fuller ahdlips-Perron tests where the null hypothesishist t

the series exhibits a unit root.

13



data, the only exception being the GDP séfids order to tackle this issue and

avoid spurious results, we apply different methoduas.

Whenever available data allow us, the PMG estimat@pplied. The estimator
constraints the long-run coefficient to be idertigehile allowing for differences
among short-run coefficients and error variancesdiffierent countries. The
method can be applied both to 1(0) or I(1) regressdut the number of
observations available for each country must bgelagnough to estimate the
model for each country separately (Pesaran, SmihS1999). Therefore, we are
not able to estimate the “full” model by PMG, raththe demographic and
technological change variables, and the femaleigyzation rate are added
separately to the regressions in order to investigee effect of the inclusion on
the magnitude and significance of the GDP coefficieMissing data on
DEBT/GDP and CONC prevent us to include these flesain the analysis. In
addition PMG estimation is not feasible when coesidy the institutional dummy
variables (COPAY and GATE). In order to assesseffifect of these variables a
fixed effect regression is undertaken, where filiferenced variables have been
considered in the analysis. Differently from praiscstudies (see e.g. Dormasbt
al., 2007), we explicitly consider the possibilityeidogeneity of the GDP during

estimatioA™.
We run different sets of regressions for total, ljgudnd private HCE (Table 3-5).

In line with previous findings in the literatureevidentify a positive relationship
between HCE and GDP. Estimates are obtained bo®M@ estimation and by
instrumental variable (IV) techniques applied testfidifference¥, explicitly

dealing with the endogeneity of GDP and non-statiiy of the series. Given the

20 Carrion-i-Silvestre (2005) provides evidence th#€E and GDP series can be characterized as
stationary processes evolving around a broken ti@imdilar results are reported in Jewetlhl. (2003). A
throughout investigation of the pattern of seriggisnarity is beyond the scope of this paper dand i
carried trough only as a preliminary step to thgression analysis. In addition, the empirical sirel
power of the unit root tests largely depend on dkiailable data. Therefore, we prefer employing an
estimation strategy that is “robust” to stationagatterns.

2L A two-stage approach is considered when estimatiegrelationship between HCE and GDP. The
instruments considered for estimation are energy(kg of oil equivalent per capita) and an index of
openness, computed as the sum of imports and expbgoods and services (as a share of GDP). Data
are extracted from the World Bank (World Developmémdicators). The validity of the selected
variables is assessed via the Hansen test.
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log-log specification of the model, estimated cméghts can be interpreted as the
elasticity of HCE with respect to income. As foe timagnitude of this coefficient,
both total and public expenditures exhibit an @agtthat is higher than one,
whereas the estimated elasticity of private expengliis below the unify. The
results add insights to the current debate on #tara of health care. Available
evidence shows that health care behave as ananfgood at the micro level,
while becoming a luxury good when data are aggeegatregional, national or
even global scale. Coherently with these findirige,estimated elasticity of total
HCE provides empirical support to the luxury gogghdthesis, where the impact
of economic growth on health expenditure passeslyndrough the public
component. Even though, as previously stressecertiggrical evidence provided
needs to be treated with caution given the pres@fcexogenously imposed
regulation limiting the choices of patients and raggte HCE (which therefore
might not represent optimal consumption), this itgsoints directly to the core of
the sustainability problem. Growth cannot be invbke stabilize the incidence of
HCE on GDP and to expand the level of the demanadice. Paradoxically, if
analysis is confined to the HCE-GDP relationshipydr growth rates would
rather help.

Next, we include in our regressions the variablesed at capturing ageing
population, technological change, the instituticinamework, budget constraints,
and life habits. When available data allow us,RIMG estimator is applied to per
capita variables; otherwise we resemble to firSedknce estimation coupled with

a two-stage approach (FD-1V).

If only GDP is taken into account, PMG estim&temnfirm the results of FD-IV
estimation. On the contrary, by including all othvariables the coefficients of
GDRP in total and public HCE regressions decreakmbenity.

22 still country fixed effects are considered, in@rtb allow for different trends across countries.

% Need it here to stress the fact that, in the aimanalyzed, the private component of HCE remitsse

on average, less than 25 per cent of total expanedit

4 Due to the high incidence of missing data, Belgisnexcluded from PMG estimation of PHE and
PrHE. The lag structure of the dependent and inutdge variable(s) has been chosen on the basis of
Schwarz Bayesian criterion, where the maximum nurobtags is allowed to be equal to 1.
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Whatever the definition of expenditure (total, papbbnd private), increased life
expectancy at age 65 (LEXP65) and decreases iititferate (FERTILITY)
imply higher HCE. Interpreted as the causes atrabé of an ageing population,
the results confirm the fact that ageing populateads to an increase in the level
of expenditure. It is noticeable that the elasti@f LEXP65 is higher for the
public component than for the private one. The gud@mponent is more exposed
to the ageing driver, as well to the economic glodtiver since private health

care plays a residual role in most EU countries.

Table 3. The determinants of total per capita HCE

M odel FD-1V1 PMG1 PM G2 PMG3 PM G4 FD-IV2  FD-1V3 PM G5
. 1.3202 1.4653***  0.7182***  0.5685***  0.7226*** 0.7547** 0.7138* 0.9735***
(0.1640)***  (0.0699)  (0.0391) (0.0297) (0.0375)  (0.3782)  (0.3719) (0.0608)
2.7543***
LEXP65 (0.2873)
-0.3023***
FERTILITY (0.1176)
0.0119***
TECH_AD (0.0034)
-0.7395***
DCIRC (0.0444)
-0.0124
GATE (0.0087)
-0.0162***
COPAY (0.0057)
1.0422%**
FLPR (0.0764)
DEBT/GDP -0.0655*  -0.0662*
(lagged) (0.0340)  (0.0340)
CONC 0.1110**  0.1196**
(lagged) (0.0495)  (0.0504)
0.0110
FVEG (0.0377)
SUGAR (00852)
R-squared 0.3945 n.a. n.a. n.a. n.a. 0.5785 0.5913 n.a.
N 318 322 302 267 316 206 206 299

Satidtically significant at: *** 1% level; ** 5% level; 10% level. Sandard errorsin parenthesis.

As far as the “technology” variables, TECH_AD eseatpositive effect on HCE,

whereas the coefficient of DCIRC is negative, pgamtto a positive long-run

effect of technological change on HCE. Our ressitpport the view that in the

long run technical change leads to an increasbaraggregate expenditure. Even
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though the empirical literature provides examplesingle new technologies that

exert both positive and negative effects on heeatists, increases in aggregate

expenditure are expected. However, no account @ena our analysis of the

benefits associated with medical technology impnomets,

therefore no

conclusions can be drawn on the issue of the naewaccrued to patients from

innovation.

Table 4. The deter minants of public per capita HCE

FDIVI ___ PMGL ___PMG2 PMG3 PMG4 __ FDIV2__FD.V3___PMG5
P 1.6594 13055 0.9268°** 0.8037°** 0.7817*** 0.7733* 0.7504*  1.3974"**
(0.2485** (0.0613)  (0.0541)  (0.0556)  (0.0402)  (0.3952) (0.3894)  (0.0602)
2.0005***
LEXP65 (03074
-0.8542%
FERTILITY (05030,
0.0020
TECH_AD (6.0052)
04418
DCIRC (0.0832)
20.0200
GATE (0.0102)
-0.0136*
COPAY (0.0076)
172577+
FLPR (0.1166)
DEBT/GDP -0.0885* -0.0898"
(lagged) (0.0454)  (0.0452)
CONC 0.1284°*  0.1418**
(lagged) (0.0585)  (0.0616)
0.1122
FVEG (0.0750)
g
R-squared 0.2556 n.a. n.a. n.a. n.a. 0.5074 0.5202 n.a.
N 307 298 285 253 296 196 196 275

Satidtically significant at: *** 1% level; ** 5% level; * 10% level. Sandard errorsin parenthesis.

As expected, a higher rate of female participatiate (FLPR) corresponds to

higher levels of expenditure. We argue that thidrigen by wider reliance on the

formal assistance provided by the health care sysie opposed to informal

family assistance, leading to higher expendituree the trend of increasing

FLPR across European countries, the result des@oles/ attention in order to

ensure sustainability of the current trends.
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Not surprisingly, the GP gatekeeper role effecyivicreases the level of public
HCE (in the case of total HCE, the coefficienttil segative but not statistically
significant). In addition, the presence of sigrafit hospital and GP co-payment

(COPAY) exerts a negative effect on all items ofEHC

Tableb. The determinants of private per capita HCE

FD-IV1 PMG1 PM G2 PMG3 PM G4 FD-IV2 FD-IV3 PMG5

0.4446  0.3707***  0.5890***  0.5654***  0.5172*** 0.5272 0.4174  0.3986***

GDP (0.3044) (0.0636)  (0.0489)  (0.0296)  (0.0297)  (0.4917) (0.4854) (0.0637)
1.8300***
LEXP65 2018
0.7745
FERTILITY 01050
20,0004
TECH_AD (0.003)
-0.8622°**
DCIRC 00850
0.0053
GATE (0.0159)
-0.0315*
COPAY (0.0187)
1.0200°**
FLPR (0.0659)
DEBT/GDP 0.0455  0.0480
(lagged) (0.0400) (0.0390)
CONC 0.0465  0.0463
(lagged) (0.0913) (0.0898)
20.0753"
FVEG (0.0206)
oo ol
R-squared 0.1606 n.a. n.a. n.a. n.a. 0.4412 0.4501 n.a.
N 302 298 285 253 296 196 196 275

Satigtically significant at: *** 1% level; ** 5% level; 10% level. Sandard errorsin parenthesis.

Over time, the design of co-payment schemes has bbke to stimulate the
responsibility by citizens and, through their babas; responsibility of all actors
in the health care system, leading to the benéfieffects in terms of cost

containment.

Turning to the budget constraints variable®EBT/GDP has a negative impact
on levels of both total and public HCE, whereaseffect is detected when

analyzing private expenditure. Highly indebted Coies have to pay relevant

%5 A one-year lag of the variables DEBT/GDP and CQsl€onsidered in the regressions.
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amounts of resources as passive interests, andidgebconstraints inevitably
become stronger on other balance items that camobpe easily compressed. High
public debt and correspondently high interests paysitie the hands of the

policy makers, year by year.

As predicted, the variable aimed at capturing theicture of the social
expenditure has a positive effect on total and ipdBCE. The result preludes to
the view that a wider coverage of the public expteine across different social
policy areas (i.e. lower concentration of expeneitespecially on pensions) leads
to gains in growth, efficiency and welfare diffusjdeing strongly interlinked to
improved social and market labor conditions. Thmef the results support the
thesis that a social public expenditure less camatad on pensions - currently
the main item in welfare system budgets and thenreaurce of concentration of
public social expenditure - helps ameliorating tfieancial sustainability,
allowing also to channel more resources to thosétiions better suited for

efficient redistribution and to realize the goaloifiversalistic cohesion.

Coupled with previous finding of a positive corteda between public deficit
(%GDP) and social expenditure concentration (Talalg the result allows us to
infer that the enlargement of the functions covdrgdhe public welfare system is
not financed, on average, out of an increase iipbbrrowing and public debt,
but rather thanks to a better functioning of theoneenic system. Higher
expenditure and sustainability do not contrast eaztbler, under the appropriate
design for welfare systems. Another possible cordiion of this virtuous circle
is provided by the correlation coefficient betweggDP growth (real values) and
the level of concentration of social public expemei which is always negative
over the period 1985-2003 (Table 1b). Though prielary, the negative sign adds
some evidence in favor of the thesis that a difietsiwelfare system fosters
economic growth, and indeed is a source of econognavth and larger

resources.

Finally, we consider the effect of life habits, aseasured by per capita
consumption of sugar and fruits and vegetablesxp®cted, higher consumption
of sugar is linked to higher levels of expenditwereas higher consumption of
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fruits and vegetables is associated with lower llewd private expenditure (no
relationship is detected with total and public exgiture). This result is important
in light of the recent policy actions aimed at patimg a “healthy” life-style

undertaken in some European countries.

V. Conclusions

Even though preliminary in nature, the analysessemwied in this paper
contributes to our understanding of the key drivioigges of HCE in Europe. We
consider multiple factors and incentives, tryingd&e into account technological
change, consumer preferences, ageing of the papuléite habits, and budgetary

and institutional variables.

Income, as measured by GDP levels, is one of thedkeers of HCE, where the
estimated elasticity provides evidence of publind(#otal) health being a “luxury
good”, whereas estimated elasticity for the privaeponent of the expenditure
is below unity. This is a key point, since HCE pujons are highly sensitive to
assumptions on the elasticity value, and elastioitypcome is key for health care
budget sustainability in the long run and alonglibsiness cycle. Confirmation of
the “luxury good” hypothesis would imply that pgli@actions to sustain health
care budget cannot rely on an increase in GDP iflgatb a more than
proportionate increase in HCE), and would providethler support to the
statement that economic growth cannot be advocased way to smooth or
reduce budgetary controls in the health sectornEkeugh the result needs to be
interpreted with caution as observed HCE mightrefiect optimal consumption
(due to the presence of exogenously imposed Gowsrnbudget constraints), it

points directly to the core of the sustainabilitglplem.

Private expenditures are paid out from househaldsme and/or from insurance
products, and for this reason the level of indigidesponsibility in consumption
tends to be constantly high, leading to less thapartionate increases. On the
contrary, public systems tend to pursue univegsatirough the full/partial

gratuitousness of provisions, and so encountericdiffes in combining
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adequacy/equity with efficiency/efficacy (they agosed to phenomena of over
consumption, inappropriate consumption, and theatled problem of “the third
payer” makes it difficult to promote the adoptionbest practices by doctors and

providers).

Besides GDP, higher life expectancy, female lakatigpation and decreasing
fertility rate, contribute to the rising of HCE. &éts also stress the importance of
health habits and technological change in detengiuiifferences in the level of
HCE across countriés Budget constraints significantly explain the lewsé
expenditure, as well as the framework variables. dNwle recipe exists for
keeping health care budgets under control, anereifit countries have applied
different methods and undertaken different policticms. Nonetheless the rules
for accessing medical services, and co-paymengsygson citizens exert an effect

on the level of expenditure.

All'in all, the structural features of health cagestems make it difficult to sustain
the current trend in the long run. On the one sttle, effect of technological

change in the health care sector with respectamther sectors inexorably lead to
an increasing share of public finances allocatduketth. Hartwig (2008) provides
an empirical account of the Baumol model of unbedaihgrowth. The health care
sector is indeed labor intensive, characterized rmgative productivity

differentials with respect to other goods and s®wiin the economy. The
equalization of wages across sectors, then, prediheeinexorable rise of relative
prices (Baumol, 1967). Coupled with the cruciakrof consumer preferences in
the growing share of health spending to GDP (Hadl dones, 2007), the finding

seems to leave little room for public policy.

On the contrary, we argue that the finding shouldedpolicy maker’s attention
towards the burden that this expenditure item withduce on public finances,
rapidly promoting a political debate at Europeaveleaimed at designing those
structural reforms which are needed to assure teng- sustainability and

prosperity. A significant fraction of EU health eas tax funded: healthy young

% Needless to say, the benefits associated withelohgalthy life are not easily accounted for irs tlype
of regressions, nonetheless being an importanidatn of technological progress.
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workers pay for the care of sick, usually older @odrer citizens. In turn, young
generations rely on future generations to pay hairtcare. But demographic
changes — a falling birth rate, growing life expexty and increasing female labor
participation — are likely to cause severe fundongblems within the existing

framework, which will worsen over the years.

Against this background, we posit that both in Perand in the US the key
challenge for Governments is how to design pluiialisystems of health care
delivery and financing, where a well-balanced nfiypablic and private financing

can sustain investment and innovation, without isip@ unsustainable burdens

on public budgets, and without denying care todisadvantaged population.

System reforms should be framed within a wide peatpe. Health care reforms
should be accompanied by regulation on supply amamd side; the reform of
the welfare system structure and of the labor markkee adoption of the
“selective universalism” perspective; the developtr& fully founded financing
schemes based on funds, both for health care andeftsions. Results on the
CONC variable supports the rationale at the basishe so called “Lisbon
agenda”, aiming at reinforcing welfare instrumerdapable of promoting
participation to labor market, effective employébil especially for the young,
women and the old persons (55-64) - and produgtititman capital formation,
active labor policies, family and children assisgnhousing assistance, formal
assistance for dependants who need long term daresh this perspective, we
argue in favor of a change from the traditionalfame perspective to the so called
workfare perspective, stressing the fact that, imleo to implement it,
Governments have not only to devise structuralrnegoin their welfare systems,
but also to accompany them with reforms of the laharket and of the markets
of goods and services, in the sense of an highenrgss to changeover and
competition. This would be beneficial as would alléinancing a sustainable

redistribution, embedded in a process of gene@@nic growth.
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