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Abstract

Forecasting future health expenditure is one ingmrtissue that is
beyond strategic and planning decision in healtliicpaonaking. There
are certain variables which affect health expeme#uThe rising share
of older people dge65 and the role of technology are seen as key
drivers of the continually increasing health expamds. Therefore this
thesis compares two different model approaches \aitd without
exogenous variables and with regard to the forewastbility. The
analyzed countries Austria and Germany show similar results with
both having a bigger increase in health expenditwwaused by the
exogenous variablage65,while the size of the technology proxy (data
for medical devices and pharmaceutical productshegligible. In
contrast, the ARIMA model without an exogenous afsle shows a
more linear increase for both countries. Howeviee, tesults of both
model estimations predict an increase of per cdy@tdth expenditure in
Austria by 24.9% in 2020 and by 72.0% in 2030, cared to data from
2012. Health expenditure in Germany will increase2b.3% and by
76.7%, respectively.
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Introduction 1

1. Introduction

Rising Health Care Expenditure and Long-term C&EC() have gained more and more
priority for political decision makers over the tlakecades. Health Care Expenditure holds a
grand share of public expenditure in all OECD cadestand about 12% of GDP in Austria,
putting it behind the Netherlands as the countrthwvie second highest health expenditure
per capita in 2012, followed by Germany and Dennf@&CD 2014). Predictions of OECD
and the Economic Policy Committee (EPC) in the kst years emphasized the rising
pressure of future costs in this area. The corsiderchange in population structure with a
high share of older people is occurring due to magjorease in lifeexpectancy and a falling
birth rate. This phenomenon can not only be obskimweéAustria but in the entire European

Union and constitutes an ambitious challenge féicpanakers.

A large part of this thesis’ methodology is basedlte model of the Ageing Working Group
(AWG) — mandated by the EPC — from 2009. Additibpafocus is on improving the
accuracy of the prediction using the Willemé/Dum@t15) method.

Effects on health expenditure are divided into dgraphical and non-demographical effects.
Non-demographical effects howeverare not fully tdesd, and a major part of growth in
public health expenditure is, among other reasttinology-declared. Even though this fact
is difficult to quantify. SinceNewhouse (1992) taology is broadly seen as a main driver
regarding expenditures in the medical sector. Gihan there is no firm alternative, the most
commonly used approach to involve this effect is thtal-factor productivity, also called
residual approach. The importance of this standpptoach is also emphasized by having a
lower assumption on income-elasticity than 15 yeas. The higher this elasticity the better
demographical and non-demographical/income effelgscribe the expenditure growth
(OECD 2013). Willemé/Dumont (2015) try data basedtite number of approved medical
devices and pharmaceutical products from the Ueglefal Drug Admission (FDA) as a
technology-proxy and produce surprisingly good ltescompared to the standard approach.
The followingthesis will use this approach to estiena health expenditure forecast for

Austria and Germany.



2 Materials and Methods

2. Materials and Methods

The empirical literature on health expenditure deteants presents a variety of influencing
factors responsible for change in health experglitur contrast to the spending on pensions,
which are mainly determined by the pension systewh demographic factors, health care
expenditures depend not only on demographic butsodal, economic, political and
technological determinants. The literature offezgesal views on this topic (e.g.,Gerdtham
and Johnsson 2000, Chernew and Newhouse 2012)w#&hay(2010) providesa short
overview of factors underlying developments in ttealare in Figure 1. Specifically the
figure divides factors not only into four differegroups but also distinguishes between

factors affecting the demand or supply side oftheadre provision.

Figure 1: Classification of factors underlying devpments in health care expenditure

Demogra- Health Economic and social Public policy
phic factors factors factors factors
¢ Size and » Health status ¢ National/ individual e Health promotion
structure of of the income and disease
Demand the population. e Income elasticity of prevention policy
side population in particular demand for health care
factors of elderly * Social determinants of
cohorts health (environment.
¢ Death-related living conditions) and
costs health-related
behaviour
¢ Public expectations
and real convergence
in living standards
¢ Development of new ¢ Confribution of
technologies and public and private
medical progress budgets to the
Supply * Unit costs in health financing of health
side care sector relative to care
factors the other sectors of e Insurance schemes
economy e Remuneration
s Resource inputs, both schemes in health
human and capital care sector
s Regulation and/or
liberalisation of the
market for health
care services and
pharmaceuticals

Source: Przywara (2010)
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A major issue is the use of good proxies for theettpment of new technologies and the
medical progress that reflects reality. The follogvisection explains the data that is used in
this thesis in order to establish a time seriesehfd Austria and Germany.

2.1. Data

Public current health expenditures (PCHE)EURwithout long-term costs (LTCand public
investments (I) are used as the dependent varigbtthermore the time series was divided by
the Austrian/German population and the according®@®Bflator with 2005 prices.

(PHE — LTC — 1)

PCHE =
population X deflator2005

As an alternative it would be possible to use t(talrent) health expenditures (THE/TCHE)
or public health expenditure (PHE). The timefrarae both countries is between 1976 and
2012. The data was taken by OECD Health Statistiod Statistics Austrfaand was
calculated on the concept of “System of Health Ards (SHA)”. For the case of Austria
there was missing data in the time series for L'Bfote 1990, which were corrected by
rewriting the series from 1990 backwards with thewgh-rates of PHE (with LTC) before
that point. The German data for investments, l@rgit costs and overall public health
expenditure had breaks in 1991, which were cordebte taking the mean of the adjacent
years. The GDP deflator for both countries wasinely calculated by taking the ratio of the
nominal and real absolute gross domestic produd@P)Gin absolute terms (bn) and
multiplying by 100. Furthermore, the population addor each country was used without
modification or transformation.Figure 2 represehtstwo series of further interest.

Demographic Determinants
In order to see the effect of demographical chahgdraction of the population over 65 years
(age65)is used (in percent of total population). The iase in the proportion of older

people is expected to accelerate the growth ottnegkending. Furthermore it can be assumed

! There were two reasons for exclusion: (1) the ision of the time series was not complete and (2ah be
assumed that other determinants for health speradsogaffect LTC
20OECD Statistics http://stats.oecd.org/ and Statistiustria http://www.statistik.gv.at
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Figure 2: Public Current Health Expenditures, pc, BUR, PPP2005
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Source: OECD Health Statistics, Statistics Austria

thatlife-prolonging medical interventions are todaeried out at advanced ages. The fraction
of the population over 65 years therefore can dsopartly interpreted as a proxy for
medical/technological progress (Riedel et al. 2088)an alternative it is possible to split the
variable age65into more intervals (e.g., 65-75y, 76-85y, 85+y)nifar intervals, like a
fraction of under 15- or 20-year olds, did not ease the explanatorypower of the models and
therefore were not used. Variables for lifeexpecyate65, le75)were also checked but not
usedfor the same reason. For Austria the dataakas tby Statistics Austria and for Germany

by OECD Demographic Statistics.

Social Determinants

As a social indicator, thmemployment ratéunemp)was chosen. Job security enforces health
and wellbeing. On the other hand,studies (Paul lsloder 2009, Schroder 2013) show
unemployment puts health at risk and increases ddweger of premature death. The
determinant also — to a certain degree — can beaean indicator for social inequalities. For
the latteran alternative option would be to chabgayini-coefficientor therate of academics

Since these two determinants did not provide mosglagatory power than the rate of

% National definition, in percent
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unemployment, they were not wused. For Austria dategas taken from
ArbeitsmarktserviceOsterreich (AMSnd Germany’s data from OECD Labour Statistics.

Economic Determinants

One difference in the model this thesis uses isst@omic determinant. In most cases the
gross domestic product(GDH¥ used as a proxy for the economic developmenarof
economy (Przywara 2010). It has been shown that per capita terms — countries with a
higher GDP spend more on health (in absolute aladive terms) as countries with a lower
GDP (Newhouse 1992, Westerhout 2014). The oppasigxtion — health status being a
driver for GDP — also has been analyzed (Suhrckal.e2005), but is not an issue in this
thesis. As an alternative,models witlage incomer thenational deficitof state budget (d&f)
wereestimated and the latter variable was fourtztetavay more significant than the other two
determinants. The national deficit of state budfypets not picture the economic development
of a country, but in general matches the differdmeteveen government spending and income
and seems to be a more important factor in headfferiturefinancing than the country
specific GDP. Due to this fadgfwas used for both cases — Austria and Germanyeress
for the model Germany, the time series was smoadblyeal moving average, giving the year
t=0 a weighting of 0.5 and the previous/followinggy a weighting of 0.25. It should be noted
that this smoothing-filter is two sided and the ervation in t=0 then depends also on future

observations. There may be an impact on causaditgreents and forecasts.
1 1 1
def w(0) = 2 def(—1) + 5 def (0) + 2 def (1)

The smoothing-filter attempts to capture the pati@f the data, but ease data points that are
extreme high or low (Figure 3). The data was prestidhy Eurostat (Austrid)and OECD

Statistics (Germany).

* In cooperation with the Main Association of AuatriSocial Security Institutions and the Austriastitote of
Economic Research (WIFO)
® Public deficit (Maastricht) in percent of GDP

®Eurostathttp://ec.europa.eu/eurostat
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Figure 3: Smoothed/Weighted deficit and original décit for Germany (1990 to 2012)
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Public Policy Factors

In order to add effects of public policy, legalaehs were investigated.

Table 1shows a list of reforms that may play a mlbealth care spending. If a reform had a
clear objective (e.g., cost containment) it is aiebed. The reforms were added as dummy
variables to the models. In fact not all reformpeared to have explanatory power in the
respective models, therefore only reforms in 19887 and 2005 were added in the case of
Austria, and the reforms in 1988, 1993, 2001 andi72@ere added into the German model
variants. A full list of identified reforms is avable in the appendix (Table 11, Table 12).
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Table 1: Reform-dummies; Austria and Germany

Year Reform

1989 Fee for inpatient stays (objective: cost-contant)

1997 &' 15a Agreement “Einfilhrung der leistungsorientiekiinkenanstalten-Finanzier-

o ung”; increase in prescription charges, introductd health insurance certificate fee
3 (2005 abolished). “Revenue-Oriented Expenditure iclfdl (objective: cost-

2005 “Reformpool”; Increase in health insurancenpuens, Increase in the maximum
contribution base, Increase in tobacco tax

1993 ‘Health Care Structure Act of 1993’ came largato effect on 1.1.1993 (objective:
cost-containment and introduction of competitivenednts):

— Introduction of a risk structure compensation (Ristrukturausgleich) for
redistribution of contributions by the health irsoces (from 1994);

—  Abolition of the cost-recovery principle for hosgg

— Introduction of legally fixed budgets or spendiraps for certain sectors of the
health systems

Increase of co-payments for drugs (depending orodottion of the drug or the

packaging size)

2001 Between 2001 and 2003 a large number of ladisegulations were adopted
(objective: compensate shortcomings of the healtbrances). Here are just a few
listings:

> — Reform of risk-structure compensation: Redistribgtiresources in order to

g compensate differences between health insurances

8 —  '‘Drug Budget Repeal Act’: drug budgets were repgaed replaced by regional
agreements. In addition a law limiting the expemditon drugs was adopted and
a one-time-payment of the Association of Reseasdetd Pharmaceutical
manufacturer (VFA) was made in order to disclaimaogeneral price reduction
for certain drugs.

Introduction of DRG-based payment system
2007 ‘Health reform 2007

— Health insurance companies increase salary-refated by 0.5 percentage points

—  The current limitation of the physicians’ compermato a fixed total budget is
set aside. Instead, the fee will be convertedatorfites per service

— Pharmacies have to pay a higher discount (EUR %80prescription drug than
before (EUR 2.00) to the SHI

Introduction of a health fund with a uniform cobttion rate

Source: Hofmarcher and Rack(2006), Hofmarcherareh@u (2013), Busse and Blimel (2014)
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Determinants of Technological Change

The identification of a determinant for the meditathnological progress is a special
challenge. Economists have tried to empirically suea the contribution of technology in
different ways. The most common is the total-facpwoductivity, also called residual
approach: if all other variables can be observed are ‘known’, the contribution of
technological progress is captured in the residmaluding the errors and all other omitted
variables). Alternatives would be to use lineanti® or specific technology indicators, like
MRI/CT-scanner density, drug-expenditure, expemdgufor physician service or R&D
expenditures. Even the percentage of hospitalsingfdurn care and/or cardiac catherisation,
the percentage of hospitals with organ transplap@abilities and the number of academic
health centers were used to estimate the factdeabnology. But most of these potential
indicators can be explained by other affairs (dlge, growth in expenditures for physician

service can mainly be explained by inflation).

One recent contribution to the literature was thteoduction of data by the U.S. Food and
Drug Administration (FDA) on the number of approveslv medical products as a proxy for
medical technological innovation. Willemé and Dum{015) use data from four different
kind of products, namelgre-market approvals (PMApre-market (or 510(k)-) notifications

(PMN), new drug applications (NDA@and new molecular entities (NME)The FDA

I'” devices have to stand certain

distinguishes between three classes of devicesCadks Il
restrictionsand require pre-market approval (PM@ijce a device has the PMA-status, it is
ready for market introduction and the manufactiras shown that the device is safe and
effective. Medical devices called PMN or 510(k) miis effective and safe as a legal market
device, and be registered at the FDA at least 98 otaadvance of market-introduction. The
devices must be substantially equivalent in sadety effectiveness to a device already on the
market. A device that reaches market via the 51@fdcess is not considered to be
‘approved’ by the FDA. Nevertheless, it can be solthe U.S. as a ‘510(k)-cleared’ device.
NDAs are new drug applications for drug-licensegha U.S. market. These applications
contain originals only and no generics. New molacwéntities or NMEs are a subset of

NDAs. An NME is a drug that contains an active mibat has never been approved by the

" Defined as devices that support or sustain hurifanot that are of substantial importance in préiven

impairment of human health or present a potentiaeasonable risk of illness or injury
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FDA or marketed in the U.%igure 4 shows the four medical products in a tiareg from
1976 to 2012. Since the absolute number of eadyoat differs substantially, each one has
been indexed to 1 at the initial year. As one aanthe progress of technological innovation

does not follow a clear trend.

Figure 4. New medical products by FDA, 1976-2012 9¥6=1)
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Source: U.S. Food and Drug Administration (2018)siration acc. to Willemé and Dumont(2015)

Willemé and Dumont (2015) additionally construcpital stocks (CS) of each technology
variable using the perpetual inventory method dmnkichtenberg (2005):

A certain depreciation raté € [0,1] determines the dynamic of the capital stock whgh
based on the capital of the former years. Theainitalue in this case is the first data point.
Figure 5illustrates the capital stocks of the tetbgy proxies with a depreciation rate of
0.05.

8 More detailed information can be found on the UMSood and Drug administration website
(http://lwww.fda.gov/)
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Figure 5: New medical products by FDA in capital sbcks (5% depreciation), 1976-2012 (1976=1)
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Source: U.S. Food and Drug Administration (2018)n@alculation

The idea to use capital stocks with a certain otgepreciation is motivated by the fact that
technology becomes outdated and is replaced bym@eknologies. One critique could be
the decision making that involvesfixing an arbiyrdepreciation rate.

In fact for the model of Austria, the method of italpstocks was not used. The untransformed
time series with lags between two and four yearsewised, which can be explained by the
fact that the data is based on developments itUtBe and it may take a while to implement
technologies, which are used in U.S. markets, Aatstrian markets. Also for Germany there
seemed to be an insufficient alternative compaoethé untransformed series. Willemé and
Dumont (2015) use both methedsansformed and untransformedhile finding significant

results in their panel analysis. In this thesisimoy specific analysis, no capital-stock models

with value for further analysis could be estimated.

Other Determinants
There are further determinants that could affedvlipucurrent health expenditure, e.g.,
determinants connected with hospitals or the waddaon the area of healthcare. It was

expected to have the following determinants as @etgrmining factors in a model:
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—  Physicians per 1,000 inhabitarfpys)

—  Actual number of beds per hospitakeds
— Days of hospitalizatiofbeddays)

— In-patient stays in hospitafstays)

As for the case of Austria, onphysseemed to have explanatorypower. The data (fotriaus
and Germany) was taken by OECD health statistics.

2.2. Model

2.2.1. Austria— method A

In order to explain effects that cause health edjteres to risePCHEdenoted bk;)was

regressed on the covariates listed and describmeeahhe model used was the following:
Alogh, = a+Alog X; B + €.

All variables (except reform-dummies) are in logans (log)so as to have normally
distributed residuals that result in a valid t-téatrthermore first differences denoted by the
operatorA (e.9.Az;, = z, — z,_,) were used in order to eliminate possible unitso®o find
out whether or not the data follows a stationarycpss, an augmented Dickey-Fuller test
(DF) was routinely carried out.There are other mé#hfor testing this issue, e.g.,the Phillips-
Perrontest, which had the same result. Howeveratiggnented DF test that is known to
perform better in small samples is used in thehtmtanalysis (Davidson & MacKinnon
2004).

Having first differences result in stationary datad the application of second differences
were not necessary. The vector of k explanatorialbas at time t is denoted i} and the

vector of coefficients with k elements is denotg@b

The transformation into logarithms eliminates alues that are negative. Since the entire
series orpublic deficit (def)s negative, two options arise: taking the lodmmitand accepting

the loss of information or adding a constant cdohevalue in order to shift all values into a

° Beds in public hospitals are — among other thingtassified as ‘licensed’ or ‘physically availableflecting

the number of beds thahouldor couldbe in use. ‘Actual’ are those that ale factoin use.
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positive area. A criticism of the latter methodhat some statisticians do not like to add an
arbitrary constant to the data. Since all valuesimia negative area it seemed legit to take the
logarithms ofdef's absolute values while being aware of the revarsgpretation of the
variable. The correlation and partial autocorrelatiunctions of the data declare that the data
is stationary. The modelling of an autoregressivsAmg-average model (ARMA) was not
realized; instead an AR(1) model was done sepgratedection 2.2.2.If there was a sign of
having autocorrelation in the residuals, the edtimaould be consistent and unbiased, but

not efficient.

After usingHeteroscedasticity and the Autocorrelation Consis{elAC-)estimatoto correct
for inconstant variance of residuals over time, filngr models, as shown in Table 2, were
built.

There are various ways to check the stability eh@del, which is considered important to
having a valid forecasf. If one assumes a structural break at a certaint froitime, a Chow-

Breakpoint test is recommended. Also a lot of Vigxaminations can be useful in evaluating
the stability of a model. A formal statistical tektat can be applied is the cumulative sum
control chart (CUSUM), which is based on the realdudrom the recursive estimates. By
applying the CUSUM-test and finding no recursiveidaal outside the 5%-significance band,

each of the four models can be seen as stable.

In order to quantify the severity of multicollingégrthe variance inflation factor is estimated,
providing a measurement how much the variance otstimated regression is increased
because of correlation between variables. CompathegVariance-Inflation factor values

method and finding all values clearly in a non-stisps area, the decision is to keep all

variables.

1 Throughout this thesis, the terms ‘predicting’ &odecasting’ are used equivalently.
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Table 2: Model Variants Austria

Dep. Var:

PCHE

Austria MV1 MV2 MV 3 MV4

C 0.04 *** 0.02 *** 0.05 *** 0.04 ***
age65 1.49 *** 1.66 *** 1.54 *** 1.45 ***
def(-2) -0.01 **  -0.01 *** -0.01 *»**  -0.01 ***
pma(-3) 0.01 * 0.01 ** 0.01 **=* 0.01 ***
pma(-4) 0.03 *** 0.03 *** 0.03 **=* 0.03 ***
pmn(-3) 0.06 *** 0.05 *** 0.04 (*) 0.05 ***
nda(-2) 0.02 *** 0.02 *** 0.02 *** 0.03 ***
nme(-3) 0.013 * 0.02 *** 0.01 ** 0.01 ***
unemp -0.03 * -0.05 ***  .0.03 *
phys -0.43 * -0.76 ***  -0.81 ***
ref 2005 -0.03 ***  -0.03 ***  -0.02 ***  -0.02 ***
ref 1997 -0.01 (*) -0.02 ***
ref 1989 0.02 ***
Adjusted R"2 0.69 0.67 0.71 0.82
AIC -5.44 -5.41 -5.48 -5.94
BIC -4.93 -5.00 -4.93 -5.75

Note: All variables in first differences and logarithms (except reform dummies). Method: Least Squares, HAC
standard errors & covariance. Sample (adjusted): 1981 to 2012 (n=32). Significance level: *** p<.01, **
p<.05, * p<.10, (*) p<.15.

It can be noted that the regression is robustrimgeof the addition of variables. Change of
coefficients is only slight; they remain signifitaand hold the same sign. In comparing the
four model variants, the striking influence age65andphyscan be noticed. As expected a
rising fraction of the older population causes serin current public health expenditure.
Otherwise an increase of physicians per 1,000 itdnatis will help to reducecurrent public
health expenditures. This can perhaps be expldgdtie fact of a shortage of physicians in
Austria and that an increase in this workforce wlothlelp to reduce the payment of
physician’s long hours and also decrease wait tifoesspecial medical treatments, like
operations, especially if the wait time is realized hospital. One more reason could be that
more physicians result in an overall healthier siycand therefore a reduction in the amount

of severe/costly treatments.

Sincedeis in absolute terms, the sign has to be intergréte other way around. A lowering
of the national deficit in percent of GDP shouldvés PCHE which seems plausible if one
assumes a general cut in spending in order torobt&wer deficit. It is surprising that rising
unemployment seems to have reducing effects odependent variable. Besides the fact that
in MV1 and MV4 unemps not highly significant, there is no intuitive @anation for a
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negative sign and one potential critique of the ehoevertheless, due to the significance of
the variable and against intuitive economic un@erding, it was decided to keep the variable,
because of a lower Akaike information criteria A&hd higher R?) in the model MV4.

As it happens the big health reform in 2005 andréfierm in 1997 seemed to have had their

desired effects of cost-containment.

In contrast to the results of Willemé and Dumoritl®), not only new molecules (NME) and
new ‘Class III' devices (PMA) have a positive sidgnit also approved new drugs (NDA) and
510(k)-devices (PMN). As a matter of fact, not oatg ‘radically’ innovating products (NME
and PMN) experiencing cost-increases, but alsaémentally’ innovating products. On the
one hand, the cost-increasing effect may be duesdment expansion as explained by the
two authors; on the other hand, this may be calisedpecial conditions in the Austrian
health care system. As the current and specialittonsl of the Austrian healthcare system are
not the topic of this thesis, the latter argumeeéds further analysis. Another difference
besides the sign is the effect of the technologhealth expenditure. Willemé and Dumont
(2015) are makingtechnology accountable for 43%rofvth in total health expenditure. As
in the regression above, the effect of technologymuch smaller. Furthermore this
comparison is not fully appropriate because of t{i® different methodology and (2) the
length of time used. In this regression, a timeesdrom 1976 to 2012 was used, compared to
the panel estimation from 1980 to 2009, which dod include the latest crisis. Also partial
national data (Statistics Austria and OECD) insteagure OECD data was a resource and

may cause differences.

2.2.2. Austria— method B

In method B an autoregressive moving average melieh is in general from the following

form, was estimated:
Xt = ¢1Xt—1 + -4+ ¢pXt_p + &t + 918,:_1 + -+ Hth_q

In order to find out whether or not the varid®&HE follows a stationary process,again an
augmented Dickey-Fuller test was performed. Siheetést cannot reject the null hypothesis
the variableto have a unit root, it is probably st#tionary but integrated of order 1. Using
first differences of the series solved this isda@m an economic point of view, the use of

first differences oPCHE and in a second step predicting the change indefd®CHE does
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not make a difference. Performing the Dickey-Fulist again oMPCHE leads to the result
in Table 3.Also a trend or drift in the data carelzeluded.

Table 3: Dickey-Fuller test on first-differenced PCGHE

Di ckey-Full er test for unit root Nurmber of obs = 35

I nterpol ated Di ckey-Fuller

Test 1% Critical 5% Critical 10% Criti cal
Statistic Val ue Val ue Val ue
Z(t) -3.823 -3.682 -2.972 -2.618

MacKi nnon approxi mate p-value for Z(t) = 0.0027

In a next step an investigation (Table 4) was perénl to identify a proper lag-order using
the information criteria by Akaike (AIC), Schwar8&IC, SBIC or BIC)andHannan-Quinn
(HQIC). Alternatively the possibility stands to exi@me the auto correlation function (ACF)
and partial auto correlation function (PACF) foeteample of transformed data. Here the
approach via information criteria is preferred. Bosmall amount of observations) (or a
large number of predictors) relative ton, a corrected version of thC = 2k — 2In (L)
—withln denoting the natural logarithm andhe maximum likelihood function for the model
that minimizes the expected mean squared erroused (Lindsey &Sheather, 2010). There
are again several variants of the corrected AICC@)] e.g., thosedone by Hurvich& Tsai
(1989) or Hyndman et al. (2008). They are somehiavila as they all add — at least for the
cases examined in this thesis — a positive biasscton to the original AIC, akinto the
version of Burnham & Anderson (2004):

AIC, = AIC + [m
n—k-—1

While for the purpose of forecasting,Al&Z AIC will be the more reliable criterion (compdre

to BIC or HQIC), solely the AIC will be estimatedrfcomparison. It needs to be stated that

the AIC and BIC values are not comparable betwlerdifferent model variants. Therefore

from the two different model methods A and B thetlka&re chosen according to the lowest

AIC. The comparison and evaluation between methahd B is then done on the basis of a

‘simulated’ or ‘pseudo’ out-of-sample forecast.
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Table 4: AIC and BIC for first-differenced PCHE

Sel ection-order criteria

Sanple: 1982 - 2012 Nurmber of obs = 31
| ag LL LR df p FPE Al C HQ C SBI C

0 | -146.834 812. 242 9. 53765 9. 55273 9. 58391

1 | -143.473 6.7213* 1 0.010 697.607* 9.38535* 9.41551* 9.47787*

2 | -143.393 . 1606 1 0.689 740. 57 9. 44469 9. 48993 9. 58346

3 | -143.013 .75906 1 0.384 771.463 9. 48472 9. 54503 9. 66975

4 -143.01 .00581 1 0.939 823. 87 9. 54905 9.62444  9.78034

5 -141.57 2.8814 1 0.090 802.461 9.52061 9.61109 9.79816

The information criteria are in line to use a ldgL.oNevertheless,

all variants between AR(O

to 5) and MA(O to 5) were estimated andcomparethby information criteria AIC and BIC,

so as to find the lowest value in an ARMA(1,0) mipdespectively:

ARO
AR1
AR2
AR3
AR4
AR5

Table 5: Resulting AIC values for combinations of &R and MA (Austria)

NAO

351. 45022
347. 84508
349. 84003
351. 49763
353. 49447
352. 6953

VAL
348. 58406
349. 84177
349. 0567
353. 49704
355. 14211
352. 70754

VA2 NA3

349. 42435 351.42398
351. 42423 .
349. 94737 354.66985
349. 7315 351.95324
352.73973 353. 27385
352. 06282 356.01248

351.
354.
357.
353.
353.
358.

VA4
47696
63741
28571
45496
12168
00953

NAS
348. 04932
350. 08868

350. 51489
352. 51286

An AR(1) model was estimated depending onlyR®PHE itself. The coefficient on the first

lag is highly significant and indicates that thestpafluences the present period in a positive

way (Table 6).The AR(1) is stable (or asymptoticafitationary) as its characteristic

polynomial equation has only roots greater thaninmeodulus'*

Urorthecaseof AR(L) thispropertyiseasilycheckedijrgly| = — ~ 2.67 > 1

b1
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Table 6: AR(1) model Austria
ARI MA regression

Sanpl e: 1977 - 2012 Nunmber of obs = 36
val d chi2(1) = 6.13
Log li kelihood = -170.9225 Prob > chi2 = 0. 0133
am
dpche Coef . Std. Err. z P>| z| [95% Conf. Interval]
dpche
_cons 38.43291 7.301864 5.26 0. 000 24.12152 52. 7443
ARNA
ar
L1. . 3746458 . 1513095 2.48 0.013 . 0780847 . 6712069
/sigma 27.84838 3.282191 8.48 0. 000 21. 41541 34.28136

Note: The test of the variance against zero is one sided, and the two-sided
confidence interval is truncated at zero

2.2.3. Germany — method A

In the model method A it would be possible to uatadrom before the reunification and
therefore employ a dummy variable that indicates ghesence of such a categorical effect.
Nevertheless, after estimating different modelshwiifferent sample sizes, the models used
from 1990 and 1991 onwards performed best regasiptpined variability

The same theoretical model and variable-pool weesl s for Austria’s model method A. To
evaluate the most significant lags of the varialidgsthe Food and Drug Administration,
systematically models with all combinations betwéeand 5 lags were estimated separately
while having the demographic and economic variabldhe model. In a second step the best
lags of each variable according to the level ohifigance (p-value) were hold in the model
and step by step combined. Variables with a p-valuer 15% were dropped. This was
necessary due to the fact of the small sampleasidehe large number of variables.

Unemployment and variables of the category ‘otheteminants’ had no significant impact
and deteriorated the model in almost all estimadbinations, which resulted in a drop of
these variables.Of importance is that larger stesrtt fluctuations occur every 5-8 years,
which is in line with changes in the governmentvidg an eye on this, the reform in 2007

127 selection of models is added in the appendix
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had a very stabilizing effect in all model variariven though this dummy was designed to
correct for the categorical effect of the healtfoma in 2007, it is also possible that other
effects, e.g., first effects of the financial csisiof 2007/2008, were covered
within.Additionally, the dummy variable ger_ref 2(6l) was implemented, while having
the guess that the reform of 2001 showed his imipa2002. Nevertheless, it was renamed to
dummy_2002, indicating that the strongest residoétlsn are not in the place of so-called

reforms.
Table 7 shows the chosen model M91_1 among othdehastimations.

The variable for the national deficit was not nagafor each data point. A switching of the
sign and subsequent reverse interpretation as fiwnAustria was therefore not possible.
Also problems may occur by adding for example tigidsst value in absolute term plus one
to every data point. The shifted and positive sengay give the possibility to apply a
logarithmic calculus. Nevertheless, the interpretadf the variable would not be simple. The
applied and more confident solution is to use therrmating series only in terms of first
differences.

PMA-devices seem to have a cost increasing effebiely are relatively new. Devices with
the age of four years are cost reducing in oppositd devices with the age of one year or
twoyears. There may be several reasons for expemafhere is the possibility of
substituting old devices with newer and maybe aosteasing ones in order to improve the
provision of health services.

A way around this comes from the possibility of iempenting useful devices with evidence
in cost reduction. But the process of examining #widence may take time. Contrary to
Willemé/Dumont (2015), pre-market notifications iset have a cost increasing effect. An
intuitive explanation is that PMNs are somehow espf existing devices, which are shown
to be effective and lead to treatment expansiolME is a completely new drug, meaning
there are no existing treatments or similar drugdpcts. These drugs may be expensive since
they are somehow monopolists, but according tontoelel they induce a fall in health
expenditures. A plausible reason is that long-tarmd chronically-ill patients are a bigger

burden to the health system in terms of costs plagients who recover and stop treatment.
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Table 7: Selection of Estimationsfor Model Method A- Germany

Dep. Var:

PCHE from 1990 |from 1990 |from 1990 |[from 1991 |from 1991
Germany MO0 1 MO0 2 M90 3 M9l 1 M91 2

c 0.13 *** 0.20 *** 0.20 *** 0.16 *** 0.21 ***
ger_age65 1.91 *** 2.69 *** 2.01 *** 1.53 *** 1.35 ***
ger_def -0.11 *** -0.09 *** [ -0.10 *** [ -0.03 *** | -0.09 ***
pma(-1) 0.03 ***

pma(-2) 0.02 ***

pma(-4) -0.05 *** -0.06 *** [ -0.06 *** [ -0.03 *** | -0.05 ***
pmn(-1) -0.14 ***

pmn(-5) 0.14 ***

nda(-2) 0.04 *** 0.04 *** 0.04 ***
nda(-3) 0.03 ***

nme(-2) 0.03 ***

nme(-3) -0.04 ***

ger_ref 1988

ger_ref 1993 -0.14 *** -0.14 *=* [ -0.17 *** | -0.16 ***
ger_ref 2001 -0.05 ***

dummy_2002 -0.02 * -0.02 ***
ger_ref_2007 0.05 *** 0.05 *** 0.03 *** 0.05 *** 0.02 ***
REUNION(-1)

Adjusted R"2 0.86 0.80 0.79 0.94 0.86

Note: Method: Least Squares, HAC standard errocogariance. All variables are in first differendescept:
reform dummies) and logarithms (except:ger_defafiokm dummies). Last year of the sample is 2012.

2.2.4. Germany — method B

Germany as it is today was created on tfeo8 October 1990. The reunification of the
Democratic Republic of Germany to the then Fedeegdublic of Germany caused an obvious
structural break in the data, which in method Alddwave been corrected by usingeanion
dummy-variable. In a model where an auto-regreq#\¥&) part is used, it seems questionable
to use a time-series that consists of two not tyemmparable parts. Nevertheless, even if
there are possibilities to correct for the breakiider to use the whole series — optimal from
1976 onwards —it seems again passable to cut thes s this point. Contrary to variants in
the previous method A, the series used for thisiegs modeland constitutive projection
starts directly at 1992.

To find a valid autoregressive moving average mddelGermany, the same tests as for

Austria were performed, using a modified time-semgth data points after 1991. A Dickey-
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Fuller test without linear trend cannot reject thel hypothesis that the data has a unit root;
hence it is not stationary and instable. Therefost differences of the health expenditure
data were used and a further DF-test shows thetddia stationary (with p-value < 0.001),
concluding the data to be integrated of order Qi DF-test with linear trend also cannot
reject the null hypothesis for non-differencingadaRespectively, the test with differencing
data yields a p-value under 0.0001.The series wadified and a new series was created by
taking the trend variable (starting from 1992) iatwount. This was done in three steps. First,
the data of the series was used and the differen€esach PCHEand PCHE; were
calculated. Second, the mean of all differencestalen and third the new values for the new
series were calculateRCHE, — u(PCHE) X trend variable. This was done for each
period. The trend variable increases by 1 over tist&ting with a value of O for the first
period. After successfully performing tests fore(td-)stationarityon the log-diff data, the
autocorrelation and partial autocorrelation funtsiovere plotted to determine an appropriate
lag order of the model. Since both functions didstadw a clear and identifying pattern, in a
next step AIC and BIC values were computed focathbinations of MA(O to 5) and AR(O to
5).

Table 8: Resulting AIC values for combinations of & and MA (Germany)

VAO VAL VA2 VA3 VA4 VA5
ARO -83.875408 -82.156154 -81.411431 -82.806996 -82.892875 -81.429469
AR1 -82.05565 -80.552761 -83.640967 -81.10542 -81.193798 -79.884987
AR2 -80.953393 -84.399746 -84.089678 -79.26926 -78.626967 -78.972575
AR3 -79.928299 -82.737689 -77.930684
AR4  -77.996058  -80.96537 -79.255562
AR5  -78.49005 -78.582027 -76.663668

According to both information criteria, the ARMA(Q, model yields the best result,
presenting the AIC values inTable 8. The second besult according to the AIC is
ARMA(2,2). Since there are only 20 observations)alel with a low lag order of 1 was also
estimated. The ARMA(1,0) model was then preferredrpe.g., an ARMA(1,1) model, for
the same reasons as before.
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3. Forecast

The forecast on current public health expenditutbaut investments and costs for long-term
care is based on the modelsas presented in théopsechapter. For both countries the
original sample (till 2012) will be extended by toeecast sample (2013 to 2030).

3.1. Assumptions

3.1.1. Austria

The fraction of the population that is older thd&hy@ars develops on the basis of Statistics
Austria’s main scenario (2013) as seen in Figure 6.

Figure 6: Demographical Change, Austria
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Note: AGE65: Share of population that is 65 yearslder; LE65: life-expectancy at the age of 65
Source: Statistics Austria (2013)

The rate of unemployment (national definition) 013 was 7.6%. Based on the WIFO-
forecast it will drop from 7.9% in 2014 to 7.7% 2©18. One assumption of the further
forecast states thatthe rate of unemployment estiain constant from 2018 till 2030.

The data for medical devices (PMA and PMN) and rbwgs (NME and NDA) was
continued from 2014 until 2030 based on the avegagath rates from 1976 to 2013.
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As a legal requirement of the Stability and Grov&act by the European Economic and
Monetary Union,the national deficit is not allowen exceed the limit of -3.0%. Same as
before, the data was continued from 2014 until 268@he basis of the average growth rates
from 1976 to 2013 without violating this requirenhen

3.1.2. Germany

The share of population older than 65 years degelapcording to variant 1 of the
13"coordinated population projectiofFederal Statistical Office 2015). The variantfithe
projection, which is namedontinuity at weaker immigratiortakes 2013 as the base year.
This variant assumes the average number of chilpdeerwomen to be constant at 1.4, while
the average reproductive age of women is sligimitydasing from 30.7 years to 31.8 years in
2028 and constant afterwards. The life expectahdyrén and the life expectancy at the age
of 65 is moderately increasing from on average §6as to 86.8 years and 19.1 years to 23.5
years in 2060, respectively. The net annual imntiigmafalls stepwise to 100,000 in 2021 and
stays constant at this level. As a result, theeslb&mpopulation older than 65 years increases
from 20.9% (2013) to 27.5% (2030).

As for Austria the number of medical devices, newgd and the national deficit — for the
latter taking the requirement of the -3.0% frontigo account - were continued on the basis
of the average growth rates of the previous years.
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3.2. Results

3.2.1. Austria

As the previous assumptions have been made, moderrekastresults with increases of
current health expenditure per capita of EUR 289202020 and EUR 4538.08 in 2030
(Figure 7: green line MV4).

Since in general all estimated models are wrong toertain degree it seems to be the
reasonable that the acceptance of ‘thick modehntjie simple method of combining models
and give equal weights — has increased in thediashde.The combination of forecasts was
pioneered by Bates and Granger (1969) and sinae lihe been refined in many fields of
application, becoming subtler. Wenzel (2001) forareple proposes a hits-and-miss
methodology in order to weigh different forecasta model ‘hits’, meaning either gets the
right direction or has a smaller error than comqmetnodels, it is weighted by a higher factor.
Often simple averages can be understood as benk&itmamore complexweighting schemes

and hold on surprisingly well, legitimating givimgethod A and B a weighting of 0.5.

The mean standard error in the AR(1)-model forghredicted values is 7.30 and, in contrast
to the forecast from the model MV4, stays the sahie forecast is also much more linear
than in the variant MV4. Comparing the predictetuga and their significant difference, it

appears valid to use the average of both predgt{bigure 7). The steep rise of expenditure
in the variant MV4 is prone to the big influencetlbé variable that determines the age of the
population. The model AR(1) only indirectly takesising population effect into account

since there will be a connection between age aatithexpenditure, but the main reason for a

further rise in health expenditure is the contiraidse of health expenditure in the past.

Considering both models equally, the current heakpenditure for Austria will increase to
EUR 2687.75 in 2020 and EUR 3702.93 per capitadDB02which is a 24.9% or 72.0% rise,
respectively, compared to the expenditures in 2012.
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Figure 7: PCHE and its predictions, Austria
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3.2.2. Germany

In Figure 8there are two small edges observaltleealbeginning of the forecast for Germany.
Afterwards a constant rise of health expenditure lma seen. Naturally the longer the period
of the forecast, the more inaccurate it becomes. fBa dotted lines denote an interval of
standard errors.

Figure 8: Forecast Germany method A

o .
o _| e
o -
© ~
o
o |
o
Lo
o
o |
o
<
o
o |
o
™
o
o |
o
N T T T T T T T
2012 2015 2018 2021 2024 2027 2030
year
PCHE-forecast (Germany)  --------- +2 SE

According to the previous chapter,the model ARMAJ2wvas selected and projected in a
dynamic way. Also the model AR(1) was projected ams very similar to the prediction of
the ARMA(2,1) model. More interesting is the shagethe ARMA(2,2) forecast. At the
beginning of the out-of-sample forecast a shortdall in health expenditure can be
observed, which is kind of similar in shape — movalue — to the model calculated in method
A. For comparison, the models ARMA(2,1) and ARMAXRare presented in Figure 9.
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Figure 9: Forecast Germany method B
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Figure 10: PCHE and its predictions, Germany
o
o |
o
o
o
o |
o
<
o
o |
S
™
o
o |
S
N
o
o |
S
i T T T T T
1990 2000 2010 2020 2030
year
PCHE method B
method A avg(A,B)




Forecast 27

Similar to the results for Austria, the model frarrethod A forecasts much higher health
expenditure per capita than method B. This is dis® to the strong influence of an ageing
population predicted by official agencies. In FigO the difference between the two models
becomes visible, resulting in an increase of healftenditures to an amount of EUR 2803.92
in 2020 and EUR 3951.91 in 2030, taking both modelh equal weight into account.
Compared to 2012, this is an increase of 25.3%/&ntPo, respectively.

3.2.3. Evaluating Forecasts

There are several ways to evaluate forecasts(F2#6) and Pena et al. (2001) state the most
common evaluations are based on the mean errory, (lan absolute errors (MAE) or root

mean squared errors (RMSE), defined as follows:

n
1
ME = E -9
m Ve — V)

n_
t=m+1
n
MAE = — z lye — 9
T n—m Ve = Vel
t=m+1

RMSE = ! zn: Pe)?
I Ve = 3¢)

t=m+1

Nevertheless, the RMSE seems to be the more valwahérion since it is more sensitive
than the other two measures. Through the squaaidggproportionate weight is given to very

large errors.

However, there is no “good” or “worse” criteriont®f other measures like the mean
percentage error (MPE) and the mean absolute pagererrors (MAPE) are also used,
having the advantage of being scale-independentinwimnsidering multiple forecasting
points. Otherwise, they have the disadvantage migbextreme when any is close to zero

and thereby distort the value of the actual forecasdel (Tofallis 2014).They also can

become unfeasible if the data pointyphre shifted in the direction ¢f data points.
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n-= mt=m+1 yt
1 n
MAPE = Z 4 yt><100
n—m yt
t=m+1

Furthermore, Theil's coefficient of inequality (TIE used in the evaluation of forecasts (e.g.,
Huang et a. 2014). This measure is bounded bet@eam 1, with O as the case of a perfect

forecast and 1 indicating a negative relationshipre of the variables being identical to zero.

Jz (e — 90
t= 1)’t \/ Y1 t

Theil's IE = x 100

Since it is not always clear which performance measent is the best to use, it seems
justified to compare multiple measurements. In &aBl and Table 10some of these
measurements are presented. Method B refers whtis&n models for Austria and Germany,
ARMA(1,0) and ARMA(2,1) respectively, while the spia has been split into two parts: the
construction sample and the validation/hold-out@amrhe first part is used to fit the model
and predict a following period, while the secondtgaves the advantage of evaluating the

forecast result.

There are no guidelines on how to split the datawéier, since the actual number of
observations is low, the split should also be nmaigin order to prevent a relevant loss in
efficiency while the model is fitted only to part the original time-series. Therefrom the
years 2010 to 2012 were cut in order to have augse or simulated” out-of-sample
comparison (appendix: Figure 11, Figure 12).A tmé-of-sample analysis would be to
estimate the model based on data up to and inguduotay (here: 2012), construct a forecast
of tomorrow’s valueY;,,, wait until tomorrow, record the forecast errodae-estimate the
model before making a new forecastYpf,. Since this procedure will take its time, often
“pseudo” or “simulated” out-of-sample analysis grerformed. These analysis mimic the
procedure described, using some dgte T, rather than today’s datg, as starting point.
The tables evaluate one-step ahead forecasts altiestep forecasts. In one-step forecasts all

models were newly estimated and evaluated. Thdtseshow that the overall forecasting
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performance of method A and B evaluated via RMSBEMMAPE and Theils’ Inequality
Coefficient is quite similar on both one-step andltivstep forecasts.

Overall, it can be observed that the models fronthow A in general perform better

according to the measurements. In one-step-forgcastthod A forecasts more accurately
than method B, regardless of the forecast errorsoreanent considered. The disparity for
Austria in MAE and RMSE values ranges from 16% %, 3espectively. The improvements
for Germany are higher and reach from 28% (MAE)266 (MAPE).

Table 9: MAE and MAPE for pseudo out-of-sample perdod forecasts (2009 to 2012)

Country Method One-step Step-ahead of multi-step forecasts

forecasts 1 2 3

MAE MAPE MAE MAPE MAE MAPE MAE MAPE

Aut A 2184 1.11 2759 128 49.07 230 26.01 1.22
B 2593 1.22 3545 1.65 13.06 0.62 21.22 1.48
Ger A 3400 1.70 49.70 2.22 65.11 2.92 40.20 181

B 46.98 2.11 4587 2.07 53.02 238 69.87 3.14

Note: Mape in %

Table 10: RMSEand TIE for pseudo out-of-sample pend forecasts (2009 to 2012)

Country Method One-step Step-ahead of multi-step forecasts

forecasts 1 2 3

RMSE TIE RMSE TIE RMSE TIE RMSE TIE

Aut A 23.48 0.32 2759 0.65 5189 124 3093 0.74
B 2411 035 3332 0.83 17.34 041 3395 0.80
Ger A 37.78 0.49 36.24 0.80 7209 113 27.59 0.36
B 47.00 0.62 4587 1.04 5350 0.86 7159 0.92
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4. Conclusion

Compared to other countries in Europe, Austria &@amany had the second and third
highest health expenditure per capita in 2012 (OERX0M4), despitemost countries facingthe
same challenges for financing health expenditufé® direction of health expenditure is
given bythe past and this growth is expected teelacate due toan increasing share of the
population being made up of older individuals. Theiew of empirical literature on health
expenditure determinants has illustrated that ageai crucial factor, but also other

determinants like technology have to be involved.

This thesis tries to evaluate current public heakpenditures without long-term costs, while
applying two different methods. One method (A) esegenous variables in order to explain
health expenditures, and the other method (B) toegroject the future only based on past
experiences of itself. Method A therefore not oniges standard variables, but also a
technology proxy as recently appeared in the liteea It was determined that for both
countries Austria and Germanythe technology proxy did not have a big impact ealth
expenditures.The share of people over 65, on ther dtand, had a large significant impact,
which in the future could result in an exponentmdrease of costs. For the case of Austria
also the fraction of physicians seems to be a agledimension in containing costs, as they
help to reduce costs. Both countries have alreadygted with reforms that aim to contain
costs, though not all had their desired effect frarstatistical point of view.Method B in
contrast forecasts a more comfortable scenariohemdth expenditure will rise linearly.
However, the results of both estimations predictrenease of per capita health expenditure
in Austria by 24.9% to EUR 2687.75 in 2020 and ®/0% to EUR 3702.93 in 2030,
compared to data from 2012. Health expenditure @n@ny will increase by 25.3% to
EUR 2803.92 in 2020 and by 76.7% to EUR 3951.9ippared to the last available data in
2012.

While some economists may argue that the gross stiwrgroduct needs to be present even in
a model using national deficit, this indeed couddabrelevant critique. Furthermore, even if
literature is united in seeing the ageing of popoiles as a major challenge for future
governments, the effect could be too large in Batiethods of this thesis. A third point that
could not be avoided while investigating countrie&uropeis the use of data from the United
States Food and Drug Administration. Unfortunatdta on new medicines approved by the

European Medicines Agency is only available for exyvlimited timeframe. In fact the
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European Database on Medical Devices (Eudamed)ooin be accessed by regulatory

authorities.

Still, the methods to achieve the objective of tiiesis — to predict health expenditures —
were successfully applied and it will be interegtio compare results with actual prospective
data. While out-of-sample forecasts often losertipeecision the longer they stand, the

direction of the results may be a beneficial intdarato decision makers in the health system.
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Table 11: Identification of reforms in Austria regarding health expenditure

1978 1°' 15a Agreement — ,Revenue-Oriented Expenditureci?o{pbjective: cost-containment)
1989 Fee for inpatient stays (objective: cost-containtnen

1992 Contribution increases

1993 Federal Care Allowance (Bundespflegegeld); Monagdfer from the federal budget
1997 6" 15a Agreement ,Einfilhrung der leistungsorientigit@nkenanstalten-Finanzierung®;

increase in prescription charges, introduction e#lth insurance certificate fee (2005
abolished). ,Revenue-Oriented Expenditure PolioJjéctive: cost-containment)

2000 Refund of sales growth in pharmacies, margin redunstfor wholesalers, renewed in-
crease in prescription charges

2001 Ambulance fee (abolished 2003)

2002 Revision compensation fund (Ausgleichsfond) (obyectcost-containment)
2003 Unification of contribution rates; Increase conttibn rates for pensioners
2005 .Reformpool”; Increase in health insurance premiunhscrease in the maximum

contribution base, Increase in tobacco tax

2006 — PharmMed: Less stringent restrictions for licensjtgarmacies to encourage
competition
—  Service-fee for e-card instead of health-certibdae (Krankenscheingebuihr)
2008 —  Cap on prescription-fees; Individuals that reache?genditure on fees of annual
income are exempt from paying for fees for the oéshe year.
— Framework Contract for pharmaceuticals” to slowragmase in medication costs
— Linking tax expenditure on hospitals to generaaten - Additional funding of
EUR 100 Mio per year for hospitals: “Financial Eligetion Act 2008” in
agreement with 15a.

2010 Minimum income agreement: Recipients (former: ddugmefit receiver) obtain access (e-
card)

2010- Structural Health Fund; funded with EUR 260 Miogeneral tax revenue (Expenditure of

2014 funds on the achievement of certain objectives)elve: Reduce level of indebtedness)

2011- Follow-Up Contract (2008 Framework): Pharma-Indystrust refund EUR 82 Mio of

2015 their benefits till 2015 to the Federal Social Sagunstitutions (FSSI)

2011/12 LTC-Fund; “Long-Term Care Allowance Reform Act” -ewers increases in cost by
federal states & local authorities (EUR 685 Mio3 Zéderal government, 1/3 federal

states
2013 Annual payment of EUR 6 Mio from Pharma-Industry~®SI
Source: Hofmarcher and Rack (2006), Hofmarcherameh@n (2013)
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Table 12: Identification of reforms in Germany regading health expenditure
1988/89 The ‘Health Care Reform Act of 1989’ came into effen 1.1.1989:
— Adjustment of co-payments for dentures dependingegular dental examinations
—  Fixed amounts for drugs and medical devices
—  Public committees to regulate shared medical eceipnin the outpatient and
inpatient care
1993 ‘Health Care Structure Act of 1993’ came largelioieffect on 1.1.1993 (objective: cost-
containment and introduction of competitive elersgnt
— Introduction of a risk structure compensation (Ristrukturausgleich) for
redistribution of contributions by the health irsoces (from 1994);
— Aboalition of the cost-recovery principle for hosgi
— Introduction of legally fixed budgets or spendingps for certain sectors of the
health systems
— Increase of co-payments for drugs (depending amdaoction of the drug or the
packaging size
1997 ‘Health Insurance Contribution Relief Act’ comeorgffect on 1.1.1997 (objective: cost-
containment)
—  Excluding operational dental services and oral exyrgservices from the service
catalog for those born after 1978 (abolished 1998)
— Reduction of all contribution rates by 0.4%
— Reduction of rehabilitative services
— Increased co-payments for drugs and rehabilitativeasures (1999 and 2000
partially reduced)
— Removal of Health Promotion Services (partiallynteaduced in 2000)
2001 Between 2001 and 2003 a large number of laws andatons have been adopted
(objective: compensate shortcomings of the healtbrances):
— Reform of risk-structure compensation: Redistribgitiresources in order to
compensate differences between health insurances
—  ‘Drug Budget Repeal Act’: drug budgets were repgaed replaced by regional
agreements. In addition a law limiting the expeamditon drugs was adopted and a
once-payment of the Association of Research-basednfaceutical manufacturer
(VFA) was made in order to disclaim on a generalgoreduction for certain drugs.
— Introduction of DRG-based payment system
2003 ‘Statutory health insurance (SHI) Modernization’Act

Certain services are excluded from the SHI catalog
Co-payments are adjusted
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- Introduction of consultation fee for medical andahi@¢ visits
— Increase of manufacturer discounts for cash anpadedrugs

2007 ‘Health reform 2007’:

Health insurances increase salary-related rat€@s3ogercentage points

The current limitation of the physicians’ compeiwato a fixed total budget is
set aside. Instead, the fee will be convertedatorétes per service

Pharmacies have to pay a higher discount (EUR Zy80prescription drug than
before (EUR 2,00) to the SHI

Introduction of a health fund with a uniform cobtrtion rate

Source: Busse and Blimel (2014)

PCHE
DEF
PMA
PMN
NDA
NME

UNEMP

PHYS

Table 13: Correlation of Variables (Austria)

PCHE DEF PMA PMN NDA NME UNEMP PHYS
1,00

-0,33 1,00

0,51 -0,30 1,00

-0,42 043 0,08 1,00

-0,0 0,00 0,08 -0,05 1,00

0,18 0,12 037 0,23 -0,02 1,00

0,77 -0,01 061 015 -0,19 041 1,00

0,99 -0,27 054 -030 -0,11 0,24 0,85 1,00
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German Abstract

Die Prognose von Gesundheitsausgaben ist ein geahtndikator fur
strategische und planerische Entscheidungen imngésitspolitischen
Bereich. Verschiedene Faktoren, wie der Anteil #erén Personen
(age65)und die Wirkung von technologischem Fortschrittdem dabei
als zentrale Grinde fur kontinuierlich steigendes@®elheitsausgaben
gesehen. Aus diesem Grund vergleicht die vorliegeAdbeit zwei
verschiedene Modelansatze — mit und ohne exogenablen — auf ihre
Prognosefahigkeit. Die analysierten Léander — Ddlgsad und
Osterreich — zeigen dabei ahnliche Ergebnisse. elWadante A
verursacht auf Grund der exogenen Altersvaraig@5einen grof3eren
Anstieg an Gesundheitsausgaben, wahrend die Eftkddelechnology-
Proxy (Daten fur medizinische Gerate und pharmazehg Produkte)
vernachlassigbar bleiben. Im Gegensatz dazu zedjen ARIMA
Modelle ohne exogene Variable in Variante B einengleichsweise
linearen Anstieg fur beide Lander. Auf Grund degdbmisse beider
Varianten wird eine Erhéhung der pro-Kopf Gesuntiiaeisgaben in
Osterreich von 24.9% bzw. 72.0% fir den Zeitraurh22bis 2020 bzw.
2030 vorausgesagt. In Deutschland werden fir deeseZeitraum die

Gesundheitsausgaben um 25.3% bzw. 76.7% ansteigen.
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