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Abstract For policy purposes expenditure in health systems of extremely different nat-
ures are often compared without having a clear question to be addressed in such a com-
parison. For instance, comparisons made among OECD countries which have differing
levels of development, and/or where the fusion of public and private finance differ; along
with their sources of revenue, their finance levels and their degree of taxes and co-
payments. Our objective in this paper is to analyze the factors that complicate international
comparisons of health care expenditure across countries. We comment on some of these
issues and shows how results and the interpretation of the gaps differ according to the
refinements we make to the sampling and sub-sampling, as well as the definition of the
variables we adopt. We considered as dependent variables total and health care expenditure
per capita and as a percentage of GDP with and without out-of-pocket payments. We
analyse the (complete) OECD sample for the period 2000-2010, as well as three sub-
samples (European Union, countries with the Bismark model and countries with the
Beveridge model). After calculating the means of the dependent variables, both without
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weights and weighting by GDP and population, we specified two different panel data
models to explain the variation in the dependent variables, including as explanatory
variables those that are most likely to affect health expenditure. Although other countries
are mentioned in this paper, we take Spain as our example. We show how the results and
the consequent interpretations of the gaps can differ according to the refinements we
introduce into the sample and sub-samples; akin to the adjustments we are willing to make
to the definition of the variables we choose to adopt. We show how Spanish ratios, as
example, are generally well above those expected. In conclusion, there is a need for a better
understanding of the settings of any comparison, along with a more appropriate sub
sampling of the systems being analyzed in order to align any demand to the financial
capabilities of the health care sector.

Keywords Health spending - Country finance comparisons - OECD data

1 Introduction

In the literature about health system comparisons, it is a standard practice to take the
simple average of representative figures, i.e., health care expenditure (HE hereafter)
obtained from international databases (such as the OECD or EUROSTAT), but with no
reference to the size of the countries (demographics, GDP, etc.) (Anderson et al. 2000;
Anderson and Hussey 2001, Reinhardt et al. 2002; Peterson and Burton 2007; Anderson
et al. 2007; Anderson and Frogner 2008; Hopkins 2010; OECD 2010; Keep 2011; Squires
2011; Thomson et al. 2011; Squires 2012). The first consequence of this is attributing equal
weights to, for instance, Cyprus and Germany, or assuming that Japan contributes to the
average in the same manner as Denmark. As a consequence, neither an adequate repre-
sentation of the health expenditure of an ‘average European citizen’ is reached, nor that of
a member of the OECD in the developed world. Figures differ from what basically results
in adding the expenses of all these countries and dividing the figure by the total population
(or national income) of the corresponding area. Certainly it can be argued that any
weighting by GDP or population would give too much weight to Japan or the USA in the
OECD comparisons, but the remedy is not equal weighting among the countries.

In addition, the samples compared quite often collect together health systems of a very
diverse nature (goals and means) such as Mexico and Sweden, or Portugal and Japan.
These groupings also differ in their blend of public and private expenditure, their sources
of finance and, for similar public expenditure levels, differ in their tax and co-payment
configurations. The reason for this confusion frequently relates to an argument for greater
or lower expenditure/finance at the convenience of the advocate. Some of these compar-
isons lead to some confusion. One cannot take the benchmark (e.g. the simple average
figure) from health systems which are not (nor do they want to be) a reference for their own
health system structures. This invalidates the subsequent claim that the system ‘should’ be
willing to finance more (or less) health expenditure. Efficiency and equity goals differ
among systems. Even for well established equity targets, the idea of equal access, equal
consumption or equal outcomes, do not come from identical per capita health expenditure
targets. In similar terms, efficiency may incorporate not only a cost consideration target,
but also some health improvement and specific citizen satisfaction levels. To appraise
comparables a crucial exercise in sub-sampling and, above all, being clear about the
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question to be answered by the comparison needs to be made. For instance, if we compare
Spanish HE to the corresponding HE of an average EU citizen, it seems clear we should
use figures weighted by population. Whereas, if we compare the average figures of Spain
and the UK the relevant comparison would be with a figure from the UK equivalent to a
time when its population size or development level was similar to that of Spain today.

Then, if we compare particular disbursements of HE (e.g. salaries) and in general the
cost of the inputs, the reference to GDP is justified as salaries constitute some of its
components. However, if we take pharmaceutical costs for example, GDP may not be an
acceptable ratio as prices, and perhaps even prescription levels do not follow a deflated
GDP stance. Instead prices tend to be uniform because of reference pricing, and quantities
are moved by various types of arbitrages and parallel trade. In this case, per capita
spending should be the reference; at least among equally developed and single market
areas.

Besides, if we want to capture a more individual based welfare benefiting from HE,
then we should consider the way this is financed. Taxes create deadweight losses,
whereas prices under willingness to pay (WTP) may reflect that the value is at least the
cost it represents to the purchaser. Therefore, comparing net HE to co-payments and
health care service prices may be better units to evaluate. Obviously, the analysis of
public HE and private HE may follow a different track in the value we award to their
income elasticity, with GDP being a proxy for some other variables such as education
and housing. For these reasons, we must be careful with how differences in private
finance, and out-of-pocket payments (OPPs) in particular are considered, principally for
those equity aspects of the comparisons. For example, a country with larger OPPs
because of their expenditure on drugs purchased under reference pricing cannot be
understood as a conditioner of access to care with effects on health outcomes. If bio-
equivalence principles are in place, then a brand drug price OPP over the price of a
generic drug cannot be seen as a path to health inequality. The opposite would be the
case if the extra cost were to be financed from general taxation since the welfare burden
of taxes would run against marginal benefits being null. Along similar lines, countries
with universal and quite comprehensive coverage do not leave much room for assessing
private expenditure on services concurrent to public services as a health care inequality.
The share of public over total expenditure may also be a control variable for compari-
sons. In Less Developed Countries (LDC) this may certainly be the case since com-
plementary coverage becomes a sort of social and almost compulsory payment given the
low extent of public coverage. However, this not true for more homogeneously devel-
oped countries (DC), for instance the EU, where substitute and supplementary private
care are more prevalent purely because of higher income elasticity (conditions for dis-
cretionary spending on luxury items). As a consequence, in DC rewards for private
insurance of concurrent public services, or for non health related quality aspects of care,
should not be accounted for as private expenditure that conditions health outcomes. This
perhaps may not be the case for effective (but not cost effective), services beyond public
coverage, but the impact of this is likely to be low. It would actually imply that public
services are not well prioritised since, in general, going private by vacating the public
waiting list should not generate large impacts on health results.

Finally, comparisons should be adjusted by factors such as premature births, percentage
of population overweight, suicide rates, prevalence of smoking and so on. It should be
noted that when those variables are accounted for in the estimated comparison for example,
we are assuming that they are external variables for which the health systems are not
responsible, since these variables are neutralized in the residuals of the estimation. This
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may be controversial, for instance for smoking or dieting (otherwise components of an
individual’s welfare), or for low weight premature births (given society’s desire to fight for
the survival of these babies independent of how likely this survival may be).

In summary, we postulate that comparisons of HE need to account for all these factors if
the estimation’s outcomes are to be considered for effective policy making. Our objective
in this paper is to analyze the factors that complicate international comparisons of health
care expenditure across countries. We seek to reflect the controversial issues surrounding
health system comparisons by testing how results differ in keeping with the refinements
that the policy analyst is willing to make. We endeavour to do this by (1) sampling and
sub-sampling for a more ex ante homogeneous comparison; by (2) taking weighted
averages as the benchmark of some comparisons, either by adopting GPD or population
weights as the reference unit of comparison according to the cases being examined;
through (3) a better identification and definition of the variable considered to reflect the
analysis we seek to perform; and by (4) the consideration we are willing to give to the
econometric analysis of some of the external factors that affect our comparisons and that
may result in the citizen’s choice for individual welfares other than health.

In the following sections we take the Spanish case as our reference and we demonstrate
how the results and their interpretation change when we apply the features previously
described. We plot some of the results and then explain how to interpret them without
violating common sense.

2 Methods
2.1 Data Setting

For the purpose of our analysis, we considered dependent variables as; (1) total health
expenditure per capita (US$ PPP) and (2) as a percentage of GDP; (3) as public health
expenditure per capita (US$ PPP,) and (4) as a percentage of GDP. In all cases, we also
considered these four variables minus (household) out-of-pocket payments on health that,
according to the OECD, ‘comprise cost-sharing, self-medication and other expenditure
paid directly by private households, irrespective of whether contact with the health care
system was established on referral or on the patient’s own initiative’ (OECD Health Data
2001).

We analyse the (complete) OECD sample comprised of Australia, Austria, Belgium,
Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea, Luxembourg, Mexico, Netherlands,
New Zealand, Norway, Poland, Portugal, the Slovak Republic, Slovenia, Spain, Sweden,
Switzerland, Turkey, the United Kingdom, and the United States, for the period 1960-2011
(source: OECD—OECD Health Data 2012; OECD Factbook 2012- and EUROSTAT—
EUROSTAT, 2013); as well as three sub-samples of the following criteria:

1. Member of the European Union (21 countries)

2. The Bismarck model (15 countries): Austria, Belgium, Chile, the Czech Republic,
Estonia, France, Germany, Hungary, Israel, Japan, Luxembourg, Netherlands, the
Slovak Republic, Slovenia, Switzerland

3. The Beveridge model (15 countries): Denmark, Finland, Greece, Iceland, Ireland,
Italy, Korea, Mexico, New Zealand, Norway, Poland, Portugal, Spain, Sweden, the
United Kingdom; or the Douglas model (3 countries): Australia, Canada, Turkey.
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The Bismarck model was established at the end of the nineteenth century by the
reactionary German chancellor Otto von Bismarck during German unification. It is char-
acterized by government guaranteeing health benefits through mandatory fees, although
patients pay insurance premiums to local/regional sick funds. The Beveridge model, on the
other hand, was established in the United Kingdom in 1948 by Lord Beveridge as the
National Health Service (NHS). Its central characteristic is public health funding, which
comes from the state’s general budget, through general taxation. The Douglas model is a
combination of the Bismarck and the Beveridge model. While the Douglas model may
have private doctors and private hospitals (unlike the Beveridge model), it also has public
funding because the insurance premiums are deducted from the payroll (Clairoux 2012).

The purpose of the sampling was to compare systems that, in principle, share a similar
political nature. Here the objective was to take an average value for comparisons that
correspond to the nature of the health system we were referring to.

2.2 Descriptive Analysis

First, we computed the means of the dependent variables for the period 2000-2010 for the
OECD (complete) sample and the three sub-samples (Tables 1, 2, 3, 4, 5, 6, 7, 8). The
means were initially computed without assigning any weights (the usual practice) and
subsequently weighted by GDP and population; depending on the most appropriate
denominator of the dependent variable.

Second, we show the values from 2000 to 2010 of the dependent variables and the
explanatory variable for Spain and for those countries that, in the year indicated, had a
GDP per capita similar to that of Spain. Here we have only considered those countries
operating under the Beveridge model as they (for the most part) correspond to the nature of
the Spanish NHS.

2.3 Econometric Model

Third, in order to explain the variation in the dependent variables we specified two dif-
ferent mixed models (i.e., panel data models), including as explanatory variables those that
are most likely to affect HE and for which there is less controversy about whether they
should be taken as given by the health systems or considered as a part of health policy
targets any health system should address.

Yiz:x;;ﬁ+ai+ft+uit (1)

where the subscript i denoted country; t time; Y was the dependent variable; x denoted a
vector of explanatory variables for country i in time t (1960-2011); B was a vector of
unknown coefficients associated with the explanatory variables in vector x; u was a vector
of zero-mean error terms; a; captured unobserved individual heterogeneity; and T, capture
temporal effects.

While the (unobserved) individual heterogeneity captured country-specific time
invariant effects not included in X, the temporal effects 1, were common to all countries
(for simplicity, for now, we have not included specific temporal effects for each country,
that is to say, an interaction term).

The specific explanatory variables were:

gdp_pc GDP per capita US dollars PPPs
pub_exp  Public health expenditure, percentage of total health expenditure
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pop Population
females  Percentage of females
pless15 Percentage of population less than 15 years

pover75  Percentage of population 75 years old or over

tobacco  Tobacco consumption, percentage of population who are daily smokers
15 years and older

alcohol Alcohol consumption, Litres per capita (age 15+)

obesity Obesity in population (self-reported), % of total population

hlthcdasr Mental and behavioural disorders (ICD10: FO0-F99)
Standardised death rate (per 100,000 inhabitants)

unemp Unemployment

From the review of Gerdtham and J6nsson (2000), on the determinants of health expen-
diture in OECD countries, there has been very large literature on the determinants of health
expenditure. Among them we can cite, for example, Jonsson and Eckerlund (2003); Oliveira
and De la Maisonneuve 2006, OECD (2006) and, more recently, Baltagi and Moscone (2010).
According to the OECD such determinants could be classified into two main factors: non-
demographics and demographics (OECD 2006; Oliveira and De la Maisonneuve 2006; Mesa
2011). It has been found that per capita income is the main non-demographic driver of health
expenditure (Gerdtham and Jonsson 2000; Getzen 2000; Economic Policy Committee and the
European Commission 2006; OECD 2006). Public health expenditure (as percentage of total
health expenditure) captures the effect of the public sector as a driver of total expenditure.

Another major demographic driving force includes aging of the population, population’s
size (pop, in our case) and age/gender-specific utilization of health care (females in our
case) (Gerdtham and Jonsson 2000; Getzen 2000). Commonly used age structure indicators
are the share of young (for instance under 15 years) and old people (for instance, above
75 year) over total population.

Furthermore, it has been argued that health risks such as tobacco use, excessive alcohol
consumption and unhealthy body weight (obesity in our case), as they contribute to the
development of chronic health problems (see for instance, Sturm et al. 2013) as well as
mental illnesses (Bloom et al. 2011), as the leading causes of disability (WHO 2011),
which carry a higher level of health expenditure.

We used the standardised death rate because ‘mental and behavioural disorders’ was
included as a proxy of (standardised death rate) suicides; of which statistics were missing
in most of countries for most of the period. In addition, the unemployment rate was also
introduced in the models as a proxy of suicides together with (standardised death rate)
mental health deaths, because the latter was not available for any of the countries before
1994 and only for some of the countries after that year.

In particular, starting from model (1), we specified model (2a) for total health expen-
diture and total health expenditure minus out-of-pocket payments, as a percentage of GDP;
and for public health expenditure and public health expenditure minus out-of-pockets
payments, as a percentage of GDP:

Yi = Boi + PBrjlog(gdp_pc) + Bopub_exp;, +Pafemalesi + Pypless1Sy + BspoverTS;
+ Pgtobacco; + Balcohol; + Pgobesity;, + Pohithcdasr

+ Brounempi; + By, log(popir) + wis
(2a)
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Fig. 1 a Spain. Difference with respect to that expected (positive, above; negative below standard) Total
expenditure, percentage of GDP, as results from Eq. (1). Beveridge-Douglas sample. Weighted by GDP.
b All countries in relation to the Beveridge-Douglas standard. Difference with respect to that expected. Total
expenditure in percentage of GDP as results from Eq. (1), weighted by GDP. ¢ Spain. Difference with
respect to that expected. (Positive, above; negative below standard) Total expenditure minus out-of pocket
expenditure, percentage of GDP, as results from Eq. (1). Beveridge-Douglas sample. Weighted by GDP.
d All countries in relation to the Beveridge-Douglas standard. Difference with respect to that expected. Total
expenditure minus out-of-pocket expenditure in percentage of GDP as results from Eq. (1), weighted by
GDP

and model (2b) for total health expenditure per capita US$ PPP and total health expen-
diture per capita minus out-of-pocket expenditure; public health expenditure per capita
US$ PPP and public health expenditure per capita minus out-of-pocket expenditure:

log(Yir) = Boir + Brjjlog(gdp_pc) + Bopub_exp;, +Pifemalesy + Bypless1s;
+ Pspoveri5;, + fetobacco; + Balcohol;, + Pgobesity;, (2b)
+ Bohithcdasri; + Bgunempi; + u;

Note that some of the coefficients have subscripts, in particular the coefficient associated
with GDP, f3;, In fact, we specify random coefficient panel data models (Hsiao and Pesaran
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Fig. 1 continued

2008) or, in mixed model terminology, we allow (some of the) coefficients to be random
effects (Pinheiro and Bates 2000). In other words, we have allowed them to be different for
the various levels we have considered. In both cases, we have considered three levels:
country (denoted by i); model (Bismarck, Beveridge-Douglas, other—i.e., out-of-pocket
and denoted by j) and time t.

In particular, we have allowed random effects for the intercept (which varied per
country and time) and for the coefficient of interest, i.e., that associated with GDP (which
varied per country and model). Allowing the intercept was different for each country, we
assumed that there were factors other than explanatory variables specific to each country
that could explain the variation in health expenditure. Note that here we allowed the
interaction, that is to say the existence of the country specific effects which varied over
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Fig. 2 a Spain. Difference with respect to that expected. Total expenditure per capita US$ PPP as results
from Eq. (2a, b). Beveridge-Douglas sample, weighted by population. b Spain in relation to the rest of
Beveridge. Difference with respect to that expected. Total expenditure per capita US$ PPP as results from
Eq. (2a, b), weighted by population. ¢ Spain. Difference with respect to that expected. Total expenditure per
capita US$ PPP minus out-of-pocket expenditure as results from Eq. (2a, b). Beveridge-Douglas sample.
Weighted by population. d Spain in relation to the rest of Beveridge countries. Difference with respect to
that expected. Total expenditure per capita US$ PPP minus out-of-pocket expenditure as results from
Eq. (2a, b), weighted by population

time. Furthermore, we assumed that the effect of GDP per capita on health expenditure
could we be different in each of the models of health management (Bismarck, Beveridge-
Douglas, out-of-pocket) and, therefore, we allowed the coefficient of interest (that asso-
ciated with GDP) varied accordingly (i.e. by model). Moreover, by allowing this coeffi-
cient be different for each country we allowed that relationship between healthcare
expenditure and income not to be lineal.

Also, we controlled for the time dependency (through the variation of the independent
term in time) and the heteroskedasticity (weighting for the population of each country
throughout the period analysed).
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Fig. 2 continued

In this paper we are interested in the residuals of the models (2a) and (2b) for the eight
dependent variables (i.e., the differences between the observed and the expected value of
the dependent variables) which were adjusted for all explanatory factors, for time
dependency and for non-constant variance. In other words, we do not care so much about
the variation of health expenditure but whether the observed health expenditure corre-
sponded to the expected, again controlling for explanatory variables, time dependency and
non-constant variance. Only by controlling these factors, we will be able to undertake
international comparisons of health care expenditure across countries.

To estimate the models we have chosen to use a conditional approach and not a
marginal approach, for example, the within estimators (also ‘fixed effects model’). Three
were the reasons that made us doing so. First, the fixed effects estimators eliminate
unobserved individual heterogeneity. In our case, we explicitly assumed that there were
country-specific factors explanatory of the variation in dependent variables. Secondly, the
fixed effects estimators do not allow, as we do, interaction, i.e. the existence of the country
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Fig. 3 a Spain. Difference with respect to that expected. Public expenditure, percentage of GDP as results
from Eq. (1). Beveridge-Douglas sample. Weighted by GDP. b Spain in relation to the rest of Beveridge-
Douglas countries. Difference with respect to that expected. Public expenditure as percentage of GDP as
results from Eq. (1), weighted by GDP. ¢ Spain. Difference with respect to that expected. Public expenditure
minus out-of-pocket expenditure, percentage of GDP as results from Eq. (1). Beveridge-Douglas sample.
Weighted by GDP. d Spain in relation to the rest of Beveridge-Douglas countries. Difference with respect to
that expected Public expenditure minus out-of-pocket expenditure as percentage of GDP as results from
Eq. (1), weighted by GDP

specific effects which varied over time. Third, and most important, in mixed models, such
as those we have used, unless the assumption of independence between the regressors and
the random effects is fulfilled, the estimates of the coefficients will be inconsistent (Hsiao
and Pesaran 2008).

However, Hsiao et al. (1999) show that, even in this case, the use of a Bayesian
approach performed fairly well. In fact, this is due to the greater flexibility of the Bayesian
estimation, a consequence of its hierarchical strategy. Within the (pure) Bayesian
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Fig. 3 continued

framework, we followed the Integrated Nested Laplace Approximation (INLA) approach
(Rue et al. 2009; Schrodle and Held 2011).

All analyses were performed with the free software R (version 3.0.1) (R Development
Core Team 2013), made available through the INLA library (Rue et al. 2009; The R-INLA
project, 2013).

3 Results
3.1 Descriptive
Table 1 depicts the total Spanish HE as a percentage of GDP. Note that, without any

adjustment, it has almost caught up with the unweighted OECD average. This was the case
particularly after the start of the crisis (2008), and likely due to the denominator effect; that
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Fig. 4 a Spain. Difference with respect to that expected. Public expenditure per capita US$ PPP as results
from Eq. (2a, b). Beveridge-Douglas sample. Weighted by population. b Spain in relation to the rest of
Beveridge-Douglas countries. Difference with respect to that expected. Public expenditure per capita US$
PPP as results from Eq. (2a, b), weighted by population. ¢ Spain. Difference with respect to that expected.
Public expenditure per capita US$ PPP minus out-of-pocket expenditure as results from Eq. (2a, b).
Beveridge-Douglas sample. Weighted by population. d Spain in relation to the rest of Beveridge-Douglas
countries. Difference with respect to that expected. Public expenditure per capita US$ PPP minus out-of-
pocket expenditure as results from Eq. (2a, b), weighted by population

is, GDP dropped more than the numerator (HE). However, the weighted average (weighted
by GDP) reopened the gap, as a result of the up-bias caused by the data from the USA and
Japan, more than fully offsetting Mexico and other LDCs figures in the OECD sample. A
very similar behaviour is observed when we consider HE minus out-of-pocket payments
(Table 2).

However, the difference is clearly reduced if we only take Public HE (Tables 5, 6), and
it is even lower if public figures are taken net without out-of-pocket payments (Table 6).
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Fig. 4 continued

This probably has to do with the magnitude of the USA figures in the OECD sample, and in
particular with the larger share of its private expenditure on health care affecting the total
HE ratios. To the contrary, the effect disappears when we compare average and individual
data of health systems in a rather more homogeneous arena: either that of the European
Union (EU) or, for an even more parallel group, developed EU countries with similar
systems. In Spain’s case if we take the sample of Beveridge type models as the reference
for the comparisons and once we have adjusted for GDP differences, then Spain is (despite
having a lower GDP) above and not below the average, even for the weighted averages,
GDP or population, respectively.

By starting the analysis with the OECD sample we can observe that if we weight the
average value of the sample by population (searching for a sort of ‘representative’ citizen
of the area), the Spanish total per capita HE remained far from the OECD reference value.
If we adopt Public HE instead of Total HE, the Spanish figure came closer to that of the
OECD and was always above the Beveridge standard but clearly below the Bismarck sub-
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sample average. This was particularly the case if we subtract the Public HE variable from
the amount of finance raised from sources other than taxes. The French and German
population data were crucial in increasing the distance to the benchmark. However, in all
the cases the Spanish value was either at or above the level of the ‘last resort’ Beveridge
reference for any of the alternative weighting factors. If population and not GDP is the
weight adopted (see Tables 3, 4), the gap between Spain and the Bismarck model countries
was not so large, likely due to the influencing factor of a highly populated and relatively
wealthy Germany. However, in comparison to the Beveridge type of models, the difference
with regard to the GDP weight is even larger, and is due to the relatively high population of
the UK compared to that of Spain (rather than different per capita incomes) (Tables 5, 6).

In fact, if the variable we compare is Public HE, defined as a percentage of GDP
(Table 5), while Spain may have surpassed the unweighted OECD average, it did not
outperform the weighted average nor the EU Public HE average. The Bismarck models
lead this average: indeed the figure is quite similar for the weighted average of GDP for the
Beveridge type of models despite the fact that the denominator in those models tends to be
greater than that of the Spanish GDP (and hence having a lower ratio). Similar results are
shown in Tables 7 and 8.

In addition to the cases already mentioned, we can compare the expenditure figures for
Spain (with regards to the GDP figures) for the stratifications that correspond to the time
those OECD countries had the GDP per capita for each of the years in the Spanish case
(Table 9). In Table 9 the reader can verify the value of those variables and the year and the
specific country of comparison with regards to per capita GDP.

3.2 Results of the Estimation of the Models

Finally, the regression estimation allows for those ‘legitimate’ exogenous factors that
affect the residuals to be adjusted. Indeed, the actual values compared to those predicted
evolved from refining the comparison of the health systems along the lines of the reasoning
in this paper. In other words, by extending the analysis to those countries with greater
similarities, and/or adjusting for the factors indicated above. As can be seen in Figs. 1, 2, 3
and 4, the Spanish ratios were generally well above the expected ratios from 2007 and
below the expected until 2004.

Figures 1, 2, 3 and 4 show the estimation results from Egs. (1) and (2a, b) according to
the regressors that were finally considered. For all of the OECD health systems being
compared, and in particular for the total HE indicator (GDP adjusted and sub-sampled for
Beveridge type of models (Fig. 1b)), we observe how Portugal was clearly losing ground
against the standard as a result of the crisis. However, this did not seem to be the case for
Spain. Sweden was on the predicted line and Iceland was the clear outlier of the con-
vergence process with decreasing values and with an increasing gap with regard to the
benchmark. Finally, note that with the crisis the UK expenditure ratio changed by moving
from below the standard to above it. This is most likely by virtue of the higher resilience of
HE being well above its GDP fluctuation.

Figure 2b offers the analysis in terms of total HE in relative per capita terms and with
regard to the Beveridge subsample. We see that the differences under this approach are
narrow. Iceland’s population (rather than Ireland’s) was clearly suffering most because of
the economic crisis, as did Sweden’s in per capita terms, although to at a lesser extent.

Figure 3b focuses on Public HE as a percentage of GDP. The UK and Ireland proved a
dominant force by being well about the benchmark in the Public HE over total HE data.
Moreover, the positive gap increased with the economic recession due to a lowering GDP.
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In per capita terms (Fig. 4b), Iceland and Italy (but not Spain) were the countries most
seriously affected by the crisis. Not surprisingly, Spain exhibited, even in 2010, a very low
share of public expenditure not financed by taxes. Only for the residuals in Fig. 4c of
Public HE in per capita terms and for a standard weighted by demographics do we see a
reverse of that result due to the crisis.

4 Discussion

In general, as a result of the estimation of the Egs. (1) and (2a, b), the Spanish indicators
reflecting the difference between the actual and the predicted values from the estimation
equation from the appropriate samples (Figs. la, c, 2a, ¢, 3a, ¢) show positive residuals
(from 2007). This goes against the common claim that Spanish levels of expenditure and
finance are well below most of the conventional standards. It is particularly so when we
subtract the portion that is financed out-of-pocket from HE. We believe that this finance
component offers a different rationale to that derived from general taxation. Moreover, that
result is enhanced when the benchmark for the comparison is a population weighted mean
(when searching for a type of ‘representative’ citizen of our sample being considered). If
GDP is the weight results are rather similar (in identifying a sort of median income citizen)
albeit with a distinct contrast in the years of the crisis (Fig. 4a). Both measures may be
disputed but we think that they are more adequate than the simple ‘average income’.
Finally, we subsample the estimations according to the political nature of the health
systems as we believe that it does not make sense to derive benchmarks from health
systems’ expenditure that society is not willing to emulate.

We chose to leave the controversial arena of just what adjustment factors should join the
estimated equations open. This is because society’s views on what a health system should
cover or whatever is endogenous to health policies and to community changes surpass the
purpose of this paper.

As can be seen, the policy making consequences of the analysis differ dramatically in
terms of these first arguments for health system comparisons.

5 Concluding Remarks

In this paper we have seen some of the issues that complicate the comparison of health
system indicators. We have shown how the results and the consequent interpretations of the
gaps can differ according to the refinements we introduce into the sample and sub-samples;
akin to the adjustments we are willing to make to the definition of the variables we choose
to adopt. The example we use, although some other countries are also mentioned, is the
Spanish case and the oft heard claim that comparative standards justify increased public
health care spending. The prognosis of the analysis contradicts the former assessment
because the Spanish figures are generally well above those anticipated; particularly when
the terms of reference are from countries with similar Beveridge models and accounting for
the GDP that Spain had in each particular year. We end by showing additional analysis
coming from a more sophisticated econometric estimation. We also leave open for dis-
cussion just which particular variables should be taken as regressors. These variables
should be considered in light of the questions we want to answer with the estimation and
should depend on the control variables we want to neutralise in the health systems when we
correlate the results.
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As has been seen, the Spanish ratios are generally well above those expected (from
2007). This weakens, at least from this perspective, the general claim for increasing
expenditure in health care in Spain and contradicts the conventional argument for greater
(rather than better) health expenditure. As we have expressed in this paper, there is indeed
a need for a better understanding of the settings of any comparison, along with a more
appropriate sub sampling, according to the ‘political’ nature of the health systems, of the
systems being analyzed in order to align any demand to the financial capabilities of the
health care sector.
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