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Abstract

Health care now accounts for just under 10% of national income in most developed OECD
countries. Yet, despite its importance in the overall economy, the factors that drive health care
expenditure remain only imperfectly understood. This thesis shows that the determinants of
health care expenditures are simply too diverse amongst different countries to be brought within
a common denominator such as GDP, as it has been argued for decades. It also shows that the
assumption that health care is a homogeneous good across countries is over-simplistic and
arbitrary, and finds ample evidence showing that health care is not a luxury good, as widely
suggested. The contribution of the thesis is on methodological, theoretical and empirical

grounds.

In terms of methodology, the thesis shows that there are significant flaws in several areas that
influence our thinking concerning the determinants of health care expenditures and offers
alternative ways of analysis and appraisal. Flaws were shown in: the relationship between health
expenditure and GDP; the importance of factors such as ageing; the macroeconomic context and
the burden of disease; the measurement of key variables used in empirical analysis such as
health spending, national income, technology, and health prices; the method of analysis that has
been pursued; and the conversion factors used to translate prices and monetary variables across

countries into a single and comparable denominator.

The thesis makes a theoretical contribution of the analysis of health care expenditures,
assuming that health care is at least a quasi-public good. The proposed conceptual framework
explicitly links the determinants of health care expenditures to the theory of public finance

and allows flexible adjustments by decision-makers to account for changes in technology,



prices, and the macroeconomic environment. The impact of the macroeconomy on health
spending is assessed by evaluating whether the rate of growth of income has any influence on
the demand for health and whether the fiscal deficit impacts on health spending and to what
extent. The proposed framework incorporates technology and this is an advance from the
published literature, which has almost invariably considered technology to be a residual
factor. Finally, the thesis recognises that the lag structure of the model, the availability of
data, and knowledge of the relationship between disease and need for services are not

sufficient to test for the impact of lifestyle and disease factors on health spending.

The empirical investigation provides conclusive evidence of the non-importance of GDP in
explaining health care spending trends over time. Consumption is shown to be a predictor of
health expenditures; technology is an important cost-push factor across countries; the
macroeconomy exerts, in general, significant pressure on health care expenditure; however,
the impact of health care reforms does not show any significant impact on health care

expenditures; and the number of doctors per capita has little or no association with health

care expenditures.
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CHAPTER1 INTRODUCTION

1.1 Background

This thesis is about paying for health care. Health care now accounts for just under 10% of
national income in most OECD countries. For many years health care spending rose faster
than national income itself, although more recently it has stabilised in many countries (Table
1.1) although at the expense of shortages, rationed services and queues in some. Yet, despite
its importance in the overall economy, the factors that drive health care expenditure remain

only imperfectly understood.

Other than the USA, health care in industralised countries is predominantly publicly funded
and the share of public spending on health exceeds 65 percent of the total outlays (see Table
1.2). The main methods of financing health services are from social insurance contributions
or general taxation, except in the USA and (until recently) Switzerland, where voluntary
health insurance contributions are the main sources of health service finance[1], albeit with
considerable government involvement. Additional funds come from patient contributions in

terms of co-payments, co-insurance, and/or deductibles.

The central role of government, even in the USA and other countries that have a significant

private health insurance sector, shows how the funding of health care is, among other things,

[1] In Germany and the Netherlands, there exists the possibility for high earners to opt out of the publicly
funded health insurance system and contract with a private insurer. This is nevertheless optional and a
significant proportion of those who can opt out of the publicly funded system, opt not to do so. Switzerland also
has a significant public sector financed predominantly out of social insurance contributions, particularly after
1996, when the revised health insurance law came into force, requiring all permanent Swiss residents to
purchase compulsory health insurance policies for which the premiums are community- rather than risk-rated
(as was the case in the pre-1996 era). In other countries, the out-of-pocket element is quite significant (Greece,
Italy, Portugal).
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a macroeconomic issue and relates to the availability of resources and their distribution
among various activities by government and those acting on its behalf. The same applies to
the US and Switzerland for the part that is publicly financed. For the part that is not publicly
financed, the key issue relates to setting insurance premia and the extent to which these can
increase without affecting employees’ willingness to pay and affordability, and employers’

competitive position in the market.

Table 1-1 Health care as a % of GDP (1970 - 2000)

Countries 1970 1980 1985 1990 1995 1998 | 1999 | 2000
Austria 7.7 6.4 7.2 8.7 8.2 8.3
Belgium 6.6 7.2 7.7 8.1 8.8

Denmark 9.1 89 8.2 8.2 83 8.3
Finland 6.5 7.1 8.1 7.1 6.9 6.8
France 7.4 8.1 8.8 9.5 9.6 9.4
Germany 6.2 8.7 8.9 8.7 10.2 10.6 10.5
Greece 6.7 7.6 8.1 8.3 9.3 8.7
Ireland 8.6 7.6 7.1 7.3 6.4 6.1

Italy 5.2 7.3 6.9 8.2 7.8 8.4 8.4

Japan 4.6 6.6 6.7 6.2 7 7.6

Luxembourg 59 6.1
Netherlands 8.1 7.8 8.6 8.8 8.6 8.7 8.1
Portugal 2.7 59 59 6.6 7.7 7.8

Spain 3.6 52 54 6.9 6.9 7.1

Sweden 8.7 8.7 8 8.4

Switzerland 8.5 9.4 104

UK. 5.6 5.8 6.2 6.9 6.7 7

USA 6.8 8.6 10 12 13.1 13.6 13.7
Australia 7.4 7.8 8 8.5 8.5

Canada 7.2 8.3 9.1 9.1 9.5 9.5

Source: OECD Health Database, 2001.
A major reason for the attention that health care expenditure has attracted over time is the

significant upward pressure on health care costs in most developed countries. Health

spending has often risen much faster than GDP. Furthermore, pharmaceutical spending, a key
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part of health spending, has often increased faster than either GDP or overall health spending,

particularly after 1980 (OECD Health Data, 2000).

The rate of increase in health care costs is an important issue because all resources are scarce
and must be used rationally and efficiently. This is a traditional problem of optimal resource
allocation under a budget constraint [2]. Although this has always been the case in economic
decisions, where demand (or desire) always exceeds supply (or availability of resources), two

developments have made the problem of increasing health care spending more difficult to

address.

The first was the realisation that economic growth in most OECD countries slowed down
significantly in the 1980s compared with the euphoric 1960s and the first half of the 1970s.
At the same time, governments have had to implement counter-cyclical fiscal measures to
neutralise the effects of negative growth when in recession, and pursue fiscally prudent
policies that would restore a balanced budget when in a boom. At the same time, it appears
that upward pressure on health spending has not slowed down — quite the contrary. While
growth in health spending in the 1960s could be more than offset by GDP growth, this was
not the case in the 1980s and much of the 1990s. Many hypotheses have been put forward
regarding the reasons for the escalation of health care costs, including the ageing of the
population (Abel Smith, 1996), the impact of new technology (Evans, 1983), the intensity of
the services provided (US Congress, 1997), and also the relationship between income and the

demand for health (Abel Smith, 1963; Abel Smith, 1967).

{2] Optimal resource allocation can be interpreted in terms of technical or allocative efficiency. Within the
context of health care, the former means that maximizing health gain subject to a budget constraint, would result
in societal losses, i.e. some individuals would lose out. Within the same context, the latter implies that scarce
resources can be used in such a way so as to maximize health gain from their use without societal losses. The
concept of allocative efficiency underpins Pareto optimality.
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Table 1-2  Public and Private Health Care expenditure as a % of total
Health Care Expenditure: 1970 — 1999

Countries 1970 1980 1990 1995 1999
Public | Private | Public | Private | Public |Private| Public |Private|Public|Private
Austria 63.0 37.0 68.8 31.2 73.5 | 265 723 27.7 | 721 279
Belgium 87.0 13.0 83.4 16.6 889 | 11.1 699 | 30.1 | 71.3 | 287
Denmark NA NA 87.8 12.2 826 | 174 | 826 174 | 822 | 17.8
Finland 73.8 26.2 79.0 21.0 80.9 | 29.1 75.5 245 | 757 | 243
France 74.7 253 78.8 212 782 | 21.8 | 77.7 | 223 | 781 | 21.9
Germany 72.8 27.2 78.7 21.3 76.2 | 23.8 | 78.1 219 | 753 | 247
Greece 42,6 57.4 55.6 444 | 627 | 373 545 | 455 | 56.8 | 43.2
Ireland 81.7 18.3 81.6 184 | 71.7 | 283 72.5 27.5 | 77.1 | 229
Italy 86.9 13.1 80.5 19.5 78.1 | 219 | 674 | 32.6 | 68.0 | 32.0
Luxemburg 88.9 11.1 92.8 7.2 93.1 6.9 924 76 | 929 | 7.1
Netherlands NA NA 69.2 30.8 | 67.7 | 323 720 | 28.0 | 68.5 | 31.5
Portugal 59.0 41.0 64.3 357 | 655 | 345 | 653 347 | 669 | 33.1
Spain 654 34.6 79.9 20.1 78.7 | 213 780 | 22.0 | 76.9 | 23.1
Sweden 86.0 14.0 92.5 11 899 | 10.1 85.2 16.8 | 83.8 | 16.2
Switzerland 57.8 42.2 63.3 694 | 684 | 31.6 | 723 | 277 | 73.4 | 26.6
U.K. 87.0 13.0 89.4 9.9 843 | 15.7 | 849 15.1 | 833 | 167
USA 363 63.7 415 58.5 396 | 604 | 456 | 544 | 445 | 555
Australia 67.4 32.6 62.8 372 | 674 | 326 | 674 | 326 | 693 | 30.7
Canada 69.9 30.1 75.6 244 | 746 | 254 | 712 | 262 | 706 | 294
New
Zealand 80.3 19.7 88.0 12.0 824 | 176 | 772 | 228 | 775 | 225

Source: OECD Health Database, 2001.

The second consideration was that economic policy-makers had to take tough decisions in the

light of ever increasing pressure on health spending in relation to sluggish GDP growth.

Other priorities existed which were given as much importance as health in the light of

changing circumstances. An emphasis on investment in education, vocational training, and

technology are prime examples of the changing paradigm in international competition and the

determinants of competitiveness of nations. Under these circumstances, cost containment and
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the search for macro-efficiency and micro-efficiency have been the cornerstones of health

care reform in developed countries (OECD, 1992; OECD, 1994; Mossialos & Legrand,

1999).

All these make the achievement of health systems goals resemble a constrained maximisation
problem as shown in Box 1, where the maximisation of health status is subject to four
constraints: firstly, a resource constraint, stemming from macroeconomic budgetary
limitations; secondly, a welfare system constraint, arising from difficult choices in allocating
scarce resources between “competing” welfare services, which present equally pressing needs
(e.g. pensions and education); thirdly, a health challenges constraint, originating from
evolving patterns in lifestyles and the incidence of disease and new, and often more complex,
ways of responding to disease; and, finally, a constraint relating to consumer expectations,
arising from the pressures that rising expectations impose on what consumers/patients expect

health services should cover and deliver.

Box 1
The Problem of further Improving the Health Status

of EU Populations

Maximising Health Status

subject to:
a. macroeconomic constraint
b. welfare system constraint, excluding health
¢. health challenges constraint

d. consumer expectations
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There are two aspects of the macroeconomic constraint: a supply aspect and a demand aspect.
On the supply-side, the macro economy has been unable to deliver consistently high growth
rates, which makes the pursuit of fiscal prudence essential in order to maintain
macroeconomic balance. This also includes additional exogenous factors, such as the
introduction of a single currency in European Union countries, which has necessitated the
implementation of tight fiscal and monetary policies in the Euro-zone, in the period prior to
its launch (Kanavos & McKee, 1998). On the demand-side, health systems face the challenge
of providing care for ever increasing need, although the often cited infinite need may be a
myth according to some (Frankel, 1991). For many health systems, the 1960s and 1970s were
the decades of expansion with expansion to universal coverage in several developed countries
while extending coverage and introducing further choice in others (OECD, 1994). At the
same time as countries increased coverage and attempted to increase responsiveness to
population needs, they faced the need to contain costs as the demand for health care kept
rising faster than the rate of increase in total income. Consequently, cost containment and the
pursuit of micro-efficiency have been two of the most important thrusts in health policy
making over the last two decades and, as a result, health care in many developed countries

has become more “managed” (Mossialos, Kanavos & Abel Smith, (1997); Mossialos &

LeGrand, (1999)).

There are also lateral pressures on publicly funded health systems, particularly those arising
from the funding of other welfare services which are part of the national budget and have also
seen their share of GDP increasing over time. Publicly funded pension schemes (Pay As You
Go — PAYG) are an interesting case in this respect because they will almost certainly exert
considerable pressure on national resources in the near future for two reasons: firstly, because

the ratio of contributors to beneficiaries in PAYG schemes is changing as populations age in
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the developed world, and that questions the sustainability of current schemes and their modes
of funding; secondly, the current level of provision of public pension systems, in some
countries, may imply that for similar benefits to accrue to future pensioners, contribution
rates will have to rise considerably with severe implications for employment costs. It has
been estimated that most industrialised nations will need considerably higher contribution
rates to sustain current patterns of benefits (Chand & Jaeger, 1996). For instance, significant
pressure exists on public finances from PAYG schemes as a proportion of GDP in countries
such as Germany, France and Italy compared with the US and the UK, which rely
predominantly on funded schemes [3] (Kanavos & McKee, 1998). However, it is also true
that volatility in global capital markets poses severe problems for countries with
predominantly funded systems, so that PAYG may become more important in countries that

have reduced its importance, if widespread poverty in old age is to be avoided.

Health challenges are equally important and increasingly complex. Developed countries face
changing patterns of disease, with major implications for health services (Kanavos & McKee,
1998). There are two such challenges. First, some infectious diseases, most obviously HIV,
pose a considerable threat to the extent that there are few or no effective cures. In addition,
there is growing resistance to antibiotics, for instance, methicillin resistant staphylococcus
aureous (MRSA), multi-drug resistant tuberculosis (MDR-TB), and trimethoprim-resistant
salmonella. Antibiotic resistance is not new, but what is new is the scale of the problems
(Orton, 1997). The cost implications of these developments include the need for more costly

antibiotics, the need for additional drug testing, and for more prolonged hospital stays, as

well as the use of isolation facilities.

[3] Of course, pressure would increase also in the case of fully funded systems if financial markets tumble and
display zero growth for long periods of time, which may cause pension fund companies to collapse. The role of

government in this case is to have set in place an adequate regulatory framework to predict these situations and
avoid crises from occurring.
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Second, many non-communicable diseases, such as diabetes and conditions of the central
nervous system are gaining in importance. These reflect ageing populations and changes in
lifestyle. The co-existence of neuro-degenerative disease has important implications for the
cost of providing care for many other disorders. (Gray & Fenn, (1993); Gray, (1995);
Chisholm, Knapp et al., (1997); Freer, (1985); Kind & Sorensen, (1993); McCrone & Weich,
(1993); Torgenson, Donaldson et al.,, 1996)) as populations in the developed world age
gradually and available treatments are more palliative than curative. Finally, traffic accidents
present a major cause of death in the age groups of 25-44 years (Atlas of Avoidable Deaths,
EC, 1997). For example, Greece and Portugal present death rates which are three to four
times higher than the rest of the North of Europe. A considerable proportion of these deaths

could be prevented if the emergency care system could function more effectively.

In the light of the above discussion, it is clear that an understanding of the determinants of
health expenditures lies in the identification of factors that affect them over time within
individual countries and the implications for policy that targeting of these factors would have.
Some countries such as the UK have begun incorporating the future impact of health, fiscal
and macroeconomic challenges into their decision-making process with a view to planning

strategically their health care resources (Wanless Report — UK Treasury, 2002).

1.2 The purpose of this thesis
1.2.1 Methodological and policy imperatives

The previous section has outlined briefly a number of simple observations linking health
spending and certain variables, notably income, as measured by GDP, other macroeconomic

factors (for instance levels of deficit, debt and inflation), health system-related factors,
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population ageing, lifestyles (for instance aspects of diet, tobacco and alcohol consumption),
technology, and epidemiology, among others. Over the past two decades or so, upward
pressure on health care expenditures has placed health policy firmly on the political arena in
the majority of developed countries. As a result, there is increased interest in comparing
results within countries, but also, increasingly, across countries. International comparisons of
health care expenditures and their determinants go back to the early 1960s but have since

been used more widely. This interest has intensified over the past two decades.

Nevertheless, simple one-way observations at a specific point in time can say little about the
determinants of health care expenditures within a country over time, let alone a group of
countries. They may allow general cross-country comparisons about the share of national
resources expended on health, but they do not reveal anything about the extent to which these
resources are sufficient to meet their objective or are efficiently used. Furthermore, they
ignore the robustness of the models and comparability of the data. Thus, they are
observations reflecting the casual link between variables without being placed in a conceptual
framework. However, doing this can have the effect of reducing domestic political debate
about the adequacy of health spending within any particular country to a banal level (Judge,
1997), essentially deflecting attention away from more informative analyses that would focus
attention on the determinants of variations in the coverage and composition of health

services, including micro-efficiency and resource allocation (Kanavos & Mossialos, 1999).

Despite reservations, frequently expressed in the literature, about the benefits of comparative
studies (Klein, (1991); Abel-Smith, (1994); Judge, (1997)), a stream of research has emerged
where the use of cross-sectional or pooled data has resulted in three main findings (Kanavos

& Mossialos, 1997): Firstly, income, measured by gross domestic product (GDP) per capita,

21



is the single most important determinant and predictor of health care expenditure and the
income elasticity of demand for health care exceeds unity, which effectively means that
health care is a luxury good. Secondly, as countries move towards higher levels of
industrialization, the share of GDP spent on health care rises; this implies that health care
expenditures may be increasing ad infinitum. And thirdly, a more detailed analysis of the
determinants of health care expenditures has suggested that, regardless of the method, type of

model and variables used, the key results remain robust over time.

1.2.2 Taking the debate further

Within this framework, the thesis will take the debate further than where it currently stands
and will contribute to the literature on the determinants of health care expenditures on three
counts: firstly, in conceptual and theoretical terms, secondly, in terms of methodology and of
statistical analysis, and, thirdly, in terms of inferring the policy relevance of the results
produced. In doing so, it investigates the extent to which macroeconomic, organisational,
technological, demographic and lifestyle factors play a role in explaining levels of spending
on health in individual countries and in groups of similar countries. By examining the
relationship between these variables and health spending over a period of time, the thesis also
aims to unveil the dynamics of factors influencing health spending. Finally, the thesis aims to

identify whether the same factors have similar effects across a number of countries in the

developed world.

Concemning the first element identified above, the thesis will build a demand function for
health care and analyse the difficulties in estimating it, both within as well as across
countries. In doing so, the thesis will seek to identify a theoretical foundation for analyzing

this demand function. In any analysis it is important to establish a conceptual framework and
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examine to what extent these concepts can be operationalised to provide the critical link
between empirical observations and developments in health care systems. Comparative
analysis can arrive inductively at a theory after a lengthy examination of evidence from
multiple countries, permitting generation and testing of a hypothesis (Rose, 1991). However,
the empirical analysis of the relationship between health expenditure and GDP has never
been linked to a theoretical framework. In the existing analyses, all health expenditure, both
public and private, is treated as a behavioural variable, similar to private consumption and
expenditure. To some extent, therefore, the results are based on an empirical observation that
largely reflects Wagner’s Law, namely that an increase in national income causes an increase
in public expenditure, mainly through an increase in demand for public services. But clearly,
“the diverse institutional and regulatory features of a health care system cannot be captured
fully by a simple measure of that kind” (Leidl, 1998). An additional conceptual problem is
that authors use aggregate macroeconomic demand functions, while the interpretation of the
results has usually been based on foundations of microeconomic theory. This assumes the
possibility of summing all linear household demand equations to a single total market
demand equation. While this is possible, it can only be fulfilled under certain rather strict
conditions, assuming, among others, the same or similar consumption rates for all
households, the same or similar public/private mix, and the same or similar mix of health
services across countries. Consequently, the interpretation of income elasticities of demand
should be treated with caution, as it does not necessarily follow that whatever is found at the

microeconomic level is going to be replicated at the macroeconomic level (Deaton &

Muellbauer, 1980).

Second, the thesis will make a contribution in terms of methodology and estimation of the

. determinants of health care expenditures. Aside from the theoretical foundation and
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conceptual framework, the validity of an empirical observation relies greatly on the
credibility of the data, the method used and the robustness of the analysis. The quantitative
literature on the determinants of health care expenditures raises a number of important
methodological issues pertaining to the data and their comparison across countries, the type
of conversion factor employed (exchange rates or Purchasing Power Parities — PPPs) when
performing cross-section or pooled cross-section analysis, the prices of health services inputs,
and the method of estimating health production functions. The thesis will analyse these
pitfalls, and by using data similar to those that have already been used in the literature it will,
first of all, offer an alternative but robust methodology of estimating the determinants of
health care expenditures, secondly, it will show that there are variables whose importance has
been ignored to date, and, thirdly, it will arrive at results that are strikingly dissimilar to the
ones that have already been produced. Furthermore, a taxonomy of potential determinants of
health expenditure will be provided, together with suggestions for their inclusion in empirical
analysis. An additional aim of the thesis is to emphasise the importance of methodological
issues when conducting international comparisons of determinants of health care

expenditures and to contribute to the discussion on the development of a theoretical

framework.

Third, the thesis will explore the policy implications of the methodological and empirical
findings, particularly those that have been concerned with health care being a luxury or a
necessity. The policy implications have rarely been explored in the literature[4] and few
explanations have been given as to what health care being a luxury actually means in applied

policy terms. The thesis will take on board findings such as the one that follows:

{4] One such case is Newhouse (1993), Health Economics, where the care vs. cure argument is discussed as a

likely interpretation of an income elasticity of demand greater than unity. Even in this case though, practical
policy conclusions are not derived.
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“... Demand for health services has been increasing consistently over the past thirty years
more than national income in real terms, whilst at the same time real GDP growth rates
have fallen considerably in the 1980s and 1990s compared with the 1960s and 1970s. The
differences in the expansionary process of health care expenditures in conjunction with
GDP growth, are reflected in income elasticities of demand for health care. In Europe, for
instance, during the period from 1960 to 1970 this elasticity was 1.37 implying faster
expansion of the health sector in comparison to the average economic growth. This was
also combined with strong economic growth in all European countries. In the 1970s the
two oil shocks and the ensuing recession contributed to the average income elasticity of
demand for health care in Europe falling to 1.25. Finally, the 1980s brought a new era in
the international health systems by imposing cost control and cost containment policies.
The expansionary process of health expenditures was further curtailed in Europe where
the corresponding income elasticity of demand averaged 1.08 (OECD, 1995). Meeting
therefore an ever increasing demand for health services from a total pool of resources
which does not grow as fast, contributes to the national economies’ budget deficits and

overall indebtedness ..." .

The validity of these findings will be considered and, in addition, answers will be proposed to
a series of other questions, as follows:

e What are the determinants of public and private health care expenditures? Does the
conclusion that health care is a luxury good hold if we disaggregate total health care
expenditure into public and private health care expenditure?

¢ Are there other determinants influencing the level of health care spending and if so
what are they, and how do they affect spending? Are the factors that affect health

spending common across countries, or are there qualitative differences among them?
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How should empirical research account for the diversity of health systems in the
empirical analysis of cross-country comparisons?

On the basis of available results from the empirical literature, is it the case that health
care spending will grow faster than GDP ad infinitum? Does current GDP growth
reflect future changes in health spending? If this is true, is there a cut-off point beyond
which health spending will stabilise? What factors would determine such a cut-off
point and what is their relative importance?

What are the results of implementing health care reforms in different countries? What
is their dynamic impact on health care spending?

Is there a theoretical framework which could, partly, explain the empirical
observation of health expenditures rising faster than GDP? To what extent can the
empirical findings contribute to policy developments?

Is there a macroeconomic theory of determinants of health spending, based on the

micro foundations of health care delivery?

These are important questions that the empirical literature has, at best, addressed only partly.

The thesis will investigate the determinants of health care expenditures according to the

framework set out above. Twelve developed countries, members of the Organisation for

Economic Cooperation and Development (OECD) will form the basis of the analysis. The

countries are: Austria, Belgium, Denmark, France, Germany, Finland, the Netherlands,

Portugal, Spain, Sweden, Switzerland, and the UK. The statistical analysis benefits from a

single-country model, as the only reasonable way of analyzing the determinants of health care

expenditures over time and comparing the results across countries. With regards to time-

series analysis, co-integration analysis is performed. Data have been used from the 2000

OECD Health Database, which allows estimation for the period 1960 through 1997. In
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addition, some macroeconomic data series from the International Monetary Fund’s (IMF)

International Financial Statistics (IFS) have been used.

1.3 Limitations of the analysis

The thesis offers a number of advances on the current literature on the determinants of health

care expenditures. However, several limitations also exist. These, as well as an explanation of

how they are tackled, are outlined below.

First, the analysis that follows is an aggregate macroeconomic analysis, rather than one
examining the microeconomic determinants of health care expenditures, i.e. analyzing a
health production function at a household level. Performing a microeconomic analysis would
not be feasible within the remit of the current framework and would require a different
approach and analytical framework, as, one of the objectives of the thesis is to introduce

modifications to the current macro-economic models and test them empirically.

While the analytical framework is macroeconomic rather than microeconomic, the thesis
recognizes that there is a discrepancy in the results obtained from each of the two approaches
with regard to the determinants of health care expenditures, so that most studies at household
level in developed countries do not show an income elasticity of demand greater than unity.
Whilst recognizing this, the purpose of the analysis is not to perform a macro-micro
comparison, nor to add to the debate as to why this discrepancy exists. Indeed, explanations

for this discrepancy have already been offered and these are reviewed in chapter 2.

Second, by performing a time-series analysis, the availability of some data series is severely

compromised, for instance, lifestyle and habit variables, which have a delayed impact on
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population health. While the non-availability of these variables is, in principle, problematic,
from an econometric perspective their impact may already be captured by other variables
used in the models. For instance, in the case of diet and lifestyle variables (e.g. fat intake per
capita, tobacco, and alcohol consumption per capita), their impact on population health is
delayed, but the precise lag structure is poorly understood. However, measures of mortality

over the period under investigation (1960-1997), should reflect the composite effect of these

factors to some extent.

Third, data on some variables (technology being an example) are not available over long
periods of time, in which case proxies are being used. In this way, what is relevant is not

excluded, but included with what is measurable.

1.4 Thesis outline

The thesis comprises 7 chapters in total, including the present, introductory chapter. Chapter
2 provides a literature review of the determinants of health care expenditures. The chapter
explores the relevant literature on the determinants of health care expenditures that stretches
as far back as the beginning of the 1960s and aims to provide a critical overview of the
aggregate analyses of the determinants of health care expenditures over the period 1960-
1999; to explore the way that the relationship between national health care expenditures and
important economic, social, and demographic variables has emerged from the international
literature over this period; and to evaluate the current thinking on the determinants of health

care expenditures as well as identify outstanding gaps in our knowledge.

Chapter 3 provides an exposé of key methodological problems in the estimation of health

care expenditures, both from a theoretical and an empirical perspective. In particular, it
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provides a critique of the theories that have been used to justify the empirical research and
calls for a more robust theoretical framework; it assesses the relative advantages and
disadvantages of different estimation methodologies (cross-sectional, pooled cross-sectional,
and time-series analysis), that have been used to estimate determinants of health care
expenditures, with a view to resolving the issues of robust empirical estimation and the
availability of policy-relevant conclusions; it highlights the imperfect nature of existing
conversion factors and discusses the usefulness of different conversion factors employed in
cross-country comparisons; and it discusses the use of health prices and price indices in the
literature, with a view to recommending an appropriate price index for cross-country

comparisons.

Chapter 4 continues the discussion of methodological problems in the estimation of health
care expenditures. In particular, chapter 4 analyses methodological problems in the
measurement of key estimation variables, such as health expenditures and gross domestic
product; it explores whether alternative and more robust measures of a country’s income than
gross domestic product can be identified; it critically appraises certain measures of population
health status that are commonly used in econometric analyses such as mortality, life
expectancy, and ageing from a conceptual perspective and discusses the extent to which these
can be used from a methodological perspective; and it identifies further potential
determinants of health care expenditures that have not been (widely) used in the literature (for

instance, technology, and the impact of other macroeconomic factors).
Chapter 5 develops a theoretical framework that builds on the arguments developed in

previous chapters. In doing so, it takes account of the theoretical and methodological points

raised in chapters 3 and 4, establishes a theoretical framework for the aggregate determinants
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of health care expenditure and discusses ways of estimating it empirically. In particular, it
develops the conceptual theoretical framework and empirical model; it presents the variables
employed in the empirical model; it discusses the countries chosen for empirical analysis, the
data sources and the estimation techniques that will be used; and it briefly summarises the

theoretical and empirical advances made with the current framework.

Chapter 6 provides an empirical investigation of the theoretical model and hypotheses
developed in chapter 5. Consistent with the hypotheses developed in chapters 3, 4, and 5, the
analysis pursued in this chapter relies on time series, does not use any denominator for
monetary values, and examines the determinants of health care expenditures on a country-by-
country basis and for each of the 13 countries individually. Two streams of empirical
investigation are followed in this chapter: the first includes GDP for purposes of comparison
with the published empirical literature to-date, and also addresses empirically the question of
whether health care is a luxury good, namely, whether the income elasticity of demand,
measured by GDP, is greater than unity. The second pursues the inclusion of total
consumption, as an alternative measure of national wealth and income, in the empirical
investigation and is therefore consistent with the analytical framework presented in the
chapter 5. The empirical evidence is also presented in two stages: the first presents
conventional time-series analysis, in particular, the first order autoregressive correction,

whereas the second builds on the theory of and empirical evidence on trends in time series

and co-integration analysis.

Finally, chapter 7 draws the main conclusions of this thesis, provides a discussion of policy

implications and highlights areas for future research on the subject.
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CHAPTER 2 DETERMINANTS OF HEALTH CARE
EXPENDITURES: A LITERATURE REVIEW

2.1 Introduction

To understand the determinants of health care expenditure it is necessary to begin with a
review of the accumulated thinking on this topic so far. This chapter explores relevant
literature that stretches as far back as the beginning of the 1960s. The objectives of this
chapter are threefold: first, to provide a critical overview of the aggregate analyses of the
determinants of health care expenditures over the period 1959-1999; second, to explore the
way that the relationship between national health care expenditures and important economic,
social, and demographic variables has emerged from the international literature over the past
40 years; third, to evaluate current thinking on the determinants of health care expenditures

and identify outstanding gaps.

Section 2 of this chapter specifies the search strategy followed in obtaining the literature for
this thesis, including the types of literature incorporated, the period under investigation,
inclusion criteria and keywords. Section 3 traces the historical development of research on
the topic and provides some general observations on the overall research results. It also
discusses the quality of the data on which comparisons between countries are made. Section 4
examines literature on the statistical relationship between national income and health care
expenditures and discusses the sensitivity of the results obtained to: (a) the type of analysis,
namely cross-sectional, time series or pooled cross-sectional, and (b) the type of model
employed. It also examines the increasing sophistication of models required to deal with
growing numbers of variables, and defines explicitly the problems they seek to solve. Section
5 discusses the statistical relationship between health care expenditures and variables other

than national income. Section 6 places the literature on the determinants of health care
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expenditures in developed countries, in a wider context by looking at its applicability to a
developing country perspective. Section 7 analyses the use of conversion factors such as
exchange rates and purchasing power parities (PPPs)[5] and the extent to which results

obtained are sensitive to the use of each of these measures. Finally, section 8 draws together

the main implications of this review.

2.2 Search methodology

In order to fulfil the above questions, the search strategy entailed three key elements: firstly,
the identification of keywords, secondly, the selection of coverage, and thirdly, the selection
of time period.
The following keywords were used:

e Determinants of health care expenditures

e Macroeconomics of health care

e Macro econometrics of health care

e Ageing and health care expenditures

e Technology and health expenditures

¢ International comparisons of health care expenditures

¢ Co-integration approach in health care

e Co-integration and determinants of health care expenditures

¢ Health production function

¢ Econometrics and health production function

e Income elasticity and health expenditures

5 Both Health-PPPs and GDP-PPPs. Purchasing Power Parities (PPPs) can provide a set of international
exchange rates based on relatively stable country-to-country cost-of-living differences with respect to real
services and commodities commonly available in the domestic economy of each nation. The GDP-PPP is based
on a hypothetical common basket of goods, but other market baskets or specific individual comparison goods
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e Demand for health care

¢ Health — GDP relationship
The coverage of the research is international, including both developed and developing
countries, although, the analysis in subsequent chapters covers only a selection of developed

countries. Finally, the period under investigation is 1959 - 2000. The following databases

were searched:

e MEDLINE
e PUBMED
e BIDS/ISI

e CINAHL

e EMBASE
e EUROPA

e Additional (official) literature was obtained from the Office of Official Publications
of the European Union and Statistics Netherlands.

e The catalogues of the London School of Economics and Political Science (LSE) and
the London School of Hygiene and Tropical Medicine (LSHTM) Libraries were also

searched and several book/chapter titles were obtained in this way.

The type of literature that emerged covered the range of possible publications, including:

e Articles in peer reviewed journals (health economics-related and health policy-related,

both qualitative and quantitative)
e Books

e Chapters in books

e Official reports by international agencies (e.g. EU, ILO, OECD)

(also known as numeraires) would also provide possible bases for comparison. One such specific PPP is the
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o Official reports by national governments
e Unpublished papers and reports both from government agencies and individual
investigators
The literature has subsequently been categorized and appraised in terms of:
e First, the quality and robustness of the evidence (strong, moderate or weak) over time
and across countries and
¢ Second, the relevance to the subject under investigation (high, medium, low)
Finally, common themes have been identified, in accordance with the above two appraisal

criteria and gaps have also been identified in the existing evidence-base.

2.3 Historical context and general observations

2.3.1 Historical context

Information on health expenditures has evolved quite considerably over the past 40-45 years,
mostly in developed countries and less so in developing countries. The earliest
comprehensive international study was published in 1959 by the International Labour
Organisation, and compared medical payments under social insurance schemes with
payments under voluntary (private) health insurance schemes in the USA. Several years later
Abel-Smith (1963, 1967) was the first to try to standardise cross-national data by defining the
constituent components of health services, listing the main sources of finance, and laying
down a standard classification of expenditures which he applied to 15 industrialised
countries. These efforts were followed by some studies, comparative in nature (Simanis,
1973; Simanis, 1990), which led to the development of what is now known as the OECD
Health Database. The database contains time-series information on health care expenditures,

inputs to individual health systems, as well as some outputs, and is prepared using standard

Health-PPP.
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definitions (OECD, 1989; OECD, 1993) The database, which is now updated annually, relies
on information supplied by the member countries of the organisation (currently 30). Although
the data are standardised according to the OECD’s guidelines, they inevitably reflect national
variation in methods of variable measurement, data collection and reporting. The data have
been the subject of intensive econometric analysis of the determinants of health care
expenditures using cross-sectional, pooled cross-sectional and time-series perspectives. As a
medium of analysis the database is very user-friendly and provides a single point of access
for data on developed market economies. Nevertheless, the national variations in variable
measurements, data collection and reporting result in analyses offering little cross-country
comparability, which, in turn compromises the usefulness of such analyses from a policy

perspective.

2.3.2 General observations from the empirical literature

The range of empirical models used to analyse the determinants of health expenditures in
both developed and developing countries has been quite diverse. While the early literature
focused on the simple relationship between national income and health spending, subsequent
research attempted a more in-depth analysis of the determinants of health expenditures by
incorporating additional variables, such as demographic factors (e.g. male or female life
expectancy, infant mortality, the share of population aged 65 and over, the share of
population aged 16 or under), lifestyle variables (such as the consumption of alcohol or
tobacco), and variables related to the organisation and financing of the health system (e.g.

financing method, provider payment methods, cost-sharing, etc).

A variety of different analytic frameworks was used including cross-sectional, time-series

and pooled cross-sectional analysis. Much consideration has also been given to the
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appropriateness of the technique(s) used. As cross-sectional (and, subsequently, pooled cross-
sectional) analysis dominated the empirical literature, one of the most important issues was
the use of a conversion method, whereby financial variables from each country were
expressed in a common currency. The debate here focused on the use of exchange rates,

purchasing power parities (PPPs) and average wage earning power.

Regardless of the methodology, the key results remain the same over time, namely that
variations in national income, as proxied by GDP, explain much of the variation in health
care expenditures. Furthermore, the majority of the empirical studies have concluded that
health care spending rises faster than national income, making health care a luxury good.
Although this result appears to be broadly consistent over time and independent of the
statistical method used, there are occasional “discrepancies” dependent on the functional
form and/or the conversion method used. Thus, depending on the type of model, and whether
exchange rates or purchasing power parities (PPPs) are used as conversion factors, the result
is not always greater-than-unity income elasticity of demand. Table 2.1 provides a descriptive
account of published literature, the type of model used and econometric analysis performed,

and the corresponding income elasticity found. These results are reviewed in more depth in

the following sections.
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Table 2-1 Estimates of Income Elasticities of Health Care Expenditures

Author(s) and year | Type of model (form) Type of data Income
Elasticity
Univariate approach
Abel Smith (1967) | Linear Cross-section Luxury: 1.3
Kleiman (1974) Log-linear Cross-section Luxury: 1.2
Newhouse (1977) Linear Cross-section Luxury: 1.31
Luxury: 1.26
Cullis and West | Linear Cross-section Luxury
(1979)
Maxwell (1981) Linear Cross-section Luxury: 1.4
Parkin et al. (1987) | Exchange rate conversions Cross-section Luxury: 1.12
Linear Normal: 0.8
Semi-log Luxury: 1.57
Exponential Luxury: 1.19
Double-log
PPP conversions Normal: 0.9
Linear Normal: 0.8
Semi-log Luxury: 1.12
Exponential Luxury: 1.00
Double-log
Culyer (1988, | Log-linear Pooled cross- | Luxury
1989) section
Schieber (1990) Log-linear Pooled cross- | Luxury: 1.2
section
Gertler & van der | Log-linear Cross-section Luxury: 1.3
Gaag (1990)
Gerdtham and | Double-log Cross-section Luxury: 1.24
Jonsson (1991) Exchange rate conversions Luxury: 1.43
GDP PPP conversions Luxury: 1.43
Health PPP conversions
Milne & Molana | Log Cross-section Luxury: 1.74
(1991)
Getzen & Poullier | Log-linear Pooled cross- | Luxury: 1.51
(1991) section
Getzen & Poullier | Log-linear Pooled cross- | Luxury: 1.4
(1992) section
Murthy (1992) Double-log  (corrected for
heteroscedasticity) Cross-section Luxury: 1.34
Exchange rate conversions Luxury: 1.57
GDP PPP conversions Luxury: 1.19
Health PPP conversions
Multivariate approach
Leu (1986) Log-Linear Cross-section Luxury: 1.18
Model 1 Cross-section Luxury: 1.36
Model 2 Cross-section Luxury: 1.21
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Model 3

Double log
Gerdtham, Model 1 Cross-section Luxury: 1.44
Soegaard, Model 2 Cross-section Luxury: 1.296
Anderson & | Model 3 Cross-section Luxury: 1.327
Jonsson (1992)
Gerdtham (1992) Log-linear Pooled cross | Necessity: 0.74
section
Hitiris and Posnett | Linear & log-linear
(1992) Exchange rate conversions Pooled Luxury: 1.026
GDP PPP conversions Luxury: 1.16
Viscusi (1994) Log-linear Pooled
Exchange rate conversion Luxury: 1.1
PPP conversion Luxury: 1.1
Gerdtham et al.
1992b) Double-log Pooled Luxury
Gerdtham et al | Log-linear Pooled Necessity: 0.66-
(1994, 1995, 1998) 0.82
Saez & Murillo | Double-log Time-series by | Necessity: 0.72-
(1994) country 0.82!
Luxury: 1.042-
1.869°
Barros (1998) Quadratic Pooled Necessity  but
not
significantly
different than 0
Roberts (1998) Log-linear Pooled Around 1 or
significantly
higher than 1
depending on
model
Murillo et al. | OLS, ML, Cointegration Time-series Luxury
(1993)
Grubaugh and | Double-log Pooled Necessity: 0.7
Santerre (1994)
Hansen and King | OLS, Co-integration Time-series No long-run
(1996) relationship
between HCE
and GDP
Gerdtham et al. [ Double-log Pooled Necessity
(1995)
Blomgvist and | Log-linear, Co-integration Cross-section Luxury
Carter (1997) Time-series Around 1
Pooled Necessity
McCoskey and | Panel Unit Root Tests using | Pooled There is a long-
Selden (1998) the IPS tests run relationship
between HCE
and GDP.
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Hitiris (1997) Log-linear Pooled Luxury: 1-1.2

Kanavos and

Y fantopoulos Double-log Time-series, Necessity  for
(1999) country-by-country | individual
analysis countries
Notes: 1 for the Netherlands (0.82) and the UK (0.72).

2 For Germany (1.052), Belgium (1.042), Denmark (1.223), Spain
(1.869), France (1.235), Ireland (1.431), Italy (1.517), and
Luxembourg (1.773).
Source: Author’s compilation from the literature.

2.4 The relationship between National Income and Health
Expenditure

2.4.1 The issues

Three important distinctions among the studies are emphasized in the following discussion,
which account at least partly for the diversity of results obtained. The diversity relates largely
to the value of income elasticity of demand. Although an elasticity greater than unity is
commonly found, as noted above, lower-than-unity income elasticity has also been found on

several occasions.

The first distinction pertains to whether the studies used:
e cross-sectional data,
e time-series data,
e pooled data over time but excluding the effects of time and country dummies, or

e pooled data over time and accounting for time and group dummies.

The second distinction is whether they used the single variable approach, where health care
expenditures (HCE) are regressed on only gross domestic product (GDP), or the multivariate

approach where non-income regressors are also included. The third distinction is the method
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used to convert the data in national currencies for the purpose of international comparison

and the fourth distinction relates to the use of different functional forms of the model (linear,

log-linear, double-log, quadratic, etc).

2.4.2 The bi-variate approach: evidence on the statistical relationship

between health care expenditures and income

The earliest studies used the single regressor approach, thereby investigating only the
statistical relationship between health care expenditure and income, whereas subsequent
studies used the multivariate approach and more sophisticated econometric techniques. Given
the accepted wisdom that health expenditures are affected by national income, studies in the
1960s, 1970s, and many in the 1980s used the single-variable model, thus examining the
aggregate relationship between income and health care spending in a group of countries using
a cross-sectional approach. Variables such as the age structure of the population, the
financing of the health care system, the method of reimbursing providers, the prices of health
inputs, and other aspects of health care delivery were assumed to have little importance.
These first generation studies adopted an aggregate macroeconomic approach, which appears
to have been based on Wagner’s Law (1883), which states that as national income increases,
government spending also increases mainly due to an increase in demand for public services.

More specifically, the above relationship examined could be formalized as:

GIY=f(Y/N) (@)

where G, represents government spending, Y represents total national income, G/Y represents
government spending as a proportion of total national income, N represents population size,

and Y/N represents income per capita, respectively.
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One important finding of earlier empirical studies is that the health care/GDP ratio increases
as the country advances to higher stages of industrialisation and standards of living. The early
literature in the area dates as far back as 1963, to the pioneering work of Abel-Smith for the

World Health Organisation [6]. Abel-Smith examined the following relationship for 15

countries:

Total Health Expenditure/Income = f (per capita income) (2)

In these studies it was shown that, after adjustment for inflation, exchange rates and

controlling for population, GDP is a major determinant of health expenditures.

The stream of literature that followed this observation focused on whether health expenditure
rises faster than GDP, by examining the statistical relationship between GDP per capita and
health care expenditure per capita (bivariate regression). Following Abel-Smith’s two studies,
a third study using cross-sectional regression analysis to explore the same issues was
conducted by Kleiman (1974). Applied regression analysis was employed with a log-linear

model and the income elasticity of demand was found to be greater than unity.

Newhouse (1977) regressed annual per capita income (GDP) data on per capita medical care
expenditure from 13 developed countries, working in US$ at annual average exchange rates,
although the year selected was not the same for each country, varying between 1968 and
1972. The model used was linear, examining the relationship between health expenditure per

capita (dependent variable) and GDP per capita (independent variable).

6 This drew on Abel-Smith’s earlier work for the Royal Commission looking at future trends in health care
expenditures in the UK.
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HE; = -60 + 0.079GDP,, R2=0.92 3)

While the Newhouse study had no theoretical foundation and merely examined the
relationship between two macroeconomic variables, the conclusions reached (health care
having an income elasticity of demand greater than unity and per capita income explaining
most of the variation in health spending [in fact 92% of it — see equation (2) above]), had
considerable implications on two counts. Firstly, all factors other than income were
considered to have negligible impact and secondly, because health care was found to be a
luxury good, it was argued that a marginal unit of health care would contribute more towards
care (or subjective components of health) rather than cure (physiological health). The latter
result is “... consistent with the view that in the developed countries, medical care services at
the margin have less to do with common measures of health status, such as mortality and
morbidity and more to do with services that are easily measured such as relief of anxiety,
somewhat more accurate diagnosis and heroic measures near the end of life ...” (Newhouse,
1977, p. 123). This is a fascinating issue, given that we now include humanity within quality
of care and recognise that poor quality care may deter access by those in need. Although the
explanation offered was rather intuitive, it did not really emerge as a clear-cut result from the
analysis performed. Following Newhouse, Cullis and West (1979) applied regression to
cross-sectional data, using a linear model, supporting the luxury good hypothesis. Indeed, the
authors concluded that “empirical evidence indicates health care to be a luxury good that at

the margin may contribute little to physiological health, for developed countries at least”.

Secondly, the higher-than-unity income elasticities of demand, based as they were on

microeconomic theory, were in conflict with earlier and later studies using microeconomic[7]

7 Household or personal level.
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or intermediate [8] data. In these studies the income elasticities had generally been low, and
almost always less than unity (Andersen & Benham, 1970; Grossman, 1972; Newhouse &
Phelps, 1974; Muurinen, 1982; Okunade, 1985; Wagstaff, 1986; Manning et al, 1987; and
Gbsemete & Gerdtham, 1992). The same applies to studies that have used state or province-
level data from the USA or Canada. Studies of this type include, among others: (a) Feldstein
(1971), who examines income and hospital expenditure from 47 US states between 1958 and
1967 and finds an income elasticity of demand of 0.5; (b) Fuchs and Kramer (1972),
examining income and physician expenditure from 33 US states for 1966 finding an elasticity
of 0.9; (c) Levit (1982), examining the relationship between income and total health
expenditure in 50 states between 1966 and 1978, finding an elasticity of 0.9; (d) Baker
(1997), who looked at the relationship between income and Medicare health care expenditure
in 3,073 US counties over the period 1986-1990 finding an elasticity of 0.8; and (e) Di
Matteo and Di Matteo (1998), who examined the income-health expenditure relationship in
10 Canadian provinces over the period 1965-1991 finding an income elasticity of demand of
0.8. The reasons for this macro-economic versus micro-economic discrepancy are examined

in section 2.7 below.

The model estimated by Newhouse (1977) is an over-simplified model, employing
macroeconomic data to arrive at microeconomic conclusions. The main finding has,
nevertheless, been confirmed in a number of other studies, such as Schieber (1990), Gertler &
van der Gaag (1990), Getzen & Poullier (1991) and (1992) and Milne & Molana (1991). All

these studies use the same broad approach, testing the health-GDP relationship at aggregate

level.

8 Regional, implying state-level or provincial data, rather than national.
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Newhouse’s model has, however, been subject to several criticisms. One is that it mis-
specifies the model by omitting variables and adopting an inadequate functional form (Parkin
et al 1987). An additional line of criticism relates to the use of exchange rates as conversion
factors. Parkin et al (1987) replicated Newhouse’s regression, for 18 OECD countries, using
1980 data and experimenting with different functional forms (linear, semi-log, double-log,
exponential) and using different conversion factors (exchange rates and purchasing power
parities - PPPs). They found the model was sensitive to the choice of functional form, since
different models yielded elasticities greater or smaller than unity (see table 2.1, column 4). It
was observed, nevertheless, that semi-log models consisténtly imply that health care is a
necessity, whether PPPs or exchange rate conversions are used, and, similarly, the
exponential form results always imply that it is a luxury. It appears, therefore, that the results
obtained are self-fulfilling prophecies, as in the conventional Engel curve literature such
forms are deliberately used as being the most appropriate for goods which are a priori
believed to be luxuries or necessities. The second finding was that the choice of conversion
factor also resulted in considerable differences in the size of the income elasticity of demand.
In all functional forms, PPPs would render lower value elasticities, and where the central

estimate of the elasticity was above unity, it was not significantly higher than one (Parkin et

al, 1987, p. 118).

A number of other studies followed which broadly confirmed Abel-Smith’s (1963, 1967) and
Newhouse’s (1977) initial results, among them, Maxwell (1981), Gerdtham et al (1988),
Culyer (1988, 1989), Cullis and West (1979), Gerdtham and Jénsson (1991a), and Parkin et
al. (1987). These studies differed in incorporating additional independent variables, other

than GDP per capita. Some also addressed several of the points made by Parkin et al.
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Using GDP-PPP conversions, Culyer (1988, 1989) estimated individual country and pooled
cross-sectional and time-series models respectively for OECD countries using 1985 OECD
data. He found a strong positive relationship between health care expenditures and GDP over
time. Gerdtham and Jénsson (1991a) used a cross-section from the 1985 OECD data, and cast
doubt on the robustness of the results obtained by Parkin et al. They obtained an income
elasticity of 1.43 even when they deflated the per capita health care spending by a Health-
specific PPP index, rather than benchmark PPP index based on the general basket of goods
and services (GDP-specific PPP). The significance of using a Health-specific PPP index is
that, at least in theory, it is specific to variations in the prices included in a basket of health-
related goods and services, whereas a GDP-specific PPP index is a much more general
measure of variations in prices of all goods and services included in the index, which also
includes health goods and services, but which only make up a very small proportion of the
total. All PPP indices, whether Health-specific or GDP-specific are constructed on the basis
of a basket of goods and services which is “representative” of household consumption in each

country and broadly comparable across countries[9].

Some studies used the linear form, some the log-linear and others the double-log specification
of the expenditure equation. When different functional forms and/or estimation techniques
were used on the same data, the results changed (see Parkin et al., 1987). ,. The preference for
the log-linear form over the linear form is “based on the contention that the linear model
biases the health-expenditure to GDP elasticity towards luxury good values, particularly if
inflation has a disproportionate impact on health expenditure (Hitiris 1997, p. 4).” A
logarithmic function stabilizes data and the relationship between variables and is therefore

considered to be optimal for analytical purposes. Gedtham and Jénsson (1991) replicated the

9 Despite the arguments about a Health-PPP index being representative, we show in chapter 3 that this is far
from being the case. This also shows a further inherent problem in empirical research of this kind: the fact that
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simple one variable approach used by earlier studies with updated data, using a cross-section
of 22 OECD countries in 1985. They estimated the double-log form and found the health care
income elasticity to be greater than 1 regardless of whether exchange rates, Health-specific
PPPs, or GDP-specific PPPs are used for monetary conversions. They used an established
functional transformation (a Box-Cox transformation, Box & Cox (1964)) to decide upon the
most suitable functional form to use, and concluded that the double-log function relating
health care expenditure and GDP was “the most adequate in cross-sectional comparisons of

health care expenditure (Gerdtham and Jénsson, 1991, p. 230)”, therefore yielding the best

fit.

The above studies consistently found income elasticities of demand for health care that are
greater than 1, suggesting that health is a luxury good. Table 2.1 summarises the results.
Given that about 90% of the variance in medical care expenditures across countries was
found to be explained by income, the authors concluded that factors other than income are not

likely to be important determinants of a country’s health care expenditures.

Parkin et al (1987) used different functional forms and different conversion factors to
comment on results obtained by other authors. This enabled them to comment on several
issues including the cost of inputs versus volume of services, the type of analysis, and the
assumptions made, as well as providing a response to Newhouse’s comment on the
caring/curing dichotomy. First, they confirm the strong positive relationship between GDP
per capita and health care expenditure per capita defined using Purchasing Power Parities
(PPPs). Second, they show that the percentage of health care spending in GDP and per capita

GDP itself are weakly associated, when the former is defined by GDP-PPPs. Third, they

there is an over-reliance on what is readily provided, without much scrutiny on the methodology used.
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show that expenditure on medical care is more responsive to GDP per capita than are various
measures of staffing (numbers of doctors, nurses). Fourth, they argue that, because staff
levels vary less than expenditure, much of the variation is in price per unit, supporting the use
of Health-specific PPPs. As well as identifying certain model misspecifications in previous
research, they also show that income elasticity can vary according to the type of deflator
used. Thus, an income elasticity of 1.18 is calculated when the deflator is the exchange rate,
whereas it drops to 0.9 when the Purchasing Power Parity (PPP) is used as a deflator. Finally,
they also question what then was an accepted view that the additional expenditure is buying

“caring” rather than “curing”.

Newhouse (1987) criticises the approach taken by Parkin et al (1987) and questions their
conclusion that variations in health care expenditure reflect primarily variation in factor
prices on the grounds that staffing ratios do not strongly respond to income; instead he argues
that if one used hedonic (i.e. quality adjusted) prices, US staffing ratios would probably vary
more strongly with expenditure. In defending the “care rather than cure” conclusion, he
argues that significant literature supports this earlier finding. Finally, he seems to place more
value on the finding that income elasticities from international cross-sectional comparisons
substantially exceed zero, rather than the income elasticity exceeding unity. This appears to
be a departure from the earlier stance that income elasticity of demand is definitely greater
than unity. Finally, Milne and Molana (1991) have experimented with the impact of prices on
the robustness of the income elasticity of demand and find that for the OECD countries health
care can be described as a luxury good, although the income effect is absolutely compensated

by variations in prices. Milne and Molana reject Newhouse’s (1977) estimates and point out

that Parkin et al’s (1987) results correspond to an excessively restricted model.
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There are several drawbacks associated with these studies. Most of them utilized cross-
sectional data drawn from a single year because data were not available that spanned multiple
years. Of the studies listed above, only a few used pooled data over time. Among them were
Culyer (1988, 1989), Schieber (1990), and Getzen and Poullier (1991, 1992). The data sets
were very small, the econometric models were not equipped to control for individual country
differences that may cause variations in health care expenditures, and comparable data across
countries were not readily available. According to Parkin et al. (1987), “all income elasticities
from single-variable equations are unreliable (p.120).” In addition, the absence of variables
other than income may have led to specification bias from omitted variables and caused large

income elasticities.

As already noted, when comparing results over time and among countries at the same time,
adjustments are necessary to make monetary variables as comparable as is possible. Most of
these studies converted financial data using exchange rates. Parkin et al. (1987) showed that
the results differ significantly when different criteria are employed. They used a cross-section
of 18 countries published by the OECD in 1985 and regressed health care expenditure per
capita on GDP per capita for 1980 and health expenditures as a percentage of GDP per capita.
They first used exchange rate conversions into the U.S. dollar, and then they used the
purchasing power parities (PPPs) index for health care published by the OECD. The results
obtained when using exchange rate conversions were consistent with results from other
single-variable studies. Namely, they found that the income variable accounts for a large
proportion of the variation in health care expenditure. The income elasticity at the mean was
also found to be greater than one. On the other hand, when PPPs were used, the income

elasticity dropped to 0.90, implying that health care is a necessity good. Parkin et al. (1987)
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concluded that “international comparisons of commodities which are based upon exchange

rates are at best approximations (p. 113).”

Similar results were obtained in additional pieces of research that used pooled cross-sectional
data from several OECD countries and for a number of years (Gerdtham, 1991). A number of
studies in the 1980s and 1990s incorporated the work of Grossman (1972) who provided the
theoretical framework for the microeconomic approach in his theory of consumer utility
maximization and demand analysis. As a result, the use of pooled time-series data became

more frequent but was not without problems as the following sections suggest.

2.4.3 Conversion factor instability: Exchange Rates and PPPs for the

Comparison of Health Care Expenditure across Countries

When performing cross-sectional or pooled cross-sectional analysis across countries, health
care expenditures and GDP have been converted into a common currency either through
market exchange rates, or through the use of purchasing power parities (PPPs) [10]. The
debate here focuses on which of these two methodologies is more suitable for comparative
analysis and generates more robust results. In this context, Parkin et al (1987), and Gerdtham
& Joensson (1991a, 1991b), have drawn attention to the importance of the conversion factor

used to enable comparisons to be made between expenditures denominated in national

currencies.

Parkin et al (1987) have argued against the use of exchange rates as deployed by several
earlier authors (Kleiman, 1974; Newhouse, 1977; Cullis & West, 1979; Maxwell, 1981; and

Leu, 1986), on the basis that they may not adequately reflect relative purchasing power across

10 These can be either GDP-based PPPs, or health-related PPPs.
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countries and that their use attaches little weight to non-marketed commodities such as health
care. In that context, Purchasing Power Parities (PPPs) have been used, which are thought to
reflect purchasing power across countries and also enable differentiation between health and
GDP parities (Health-PPPs and GDP-PPPs, respectively). In particular, the use of Health-
PPPs for health care expenditures is crucial in that, if the relative price of health care
increases with per capita income, this will lead to an overestimation of the pure health care
income elasticity as assessed by simple exchange rate conversion or with GDP-specific PPPs.
There is also a stream of literature from international trade theory proposing good arguments
for a relationship between the relative price of health care and per capita income (Kravis et al,
1982; Bhagwati, 1984; Kravis et al, 1988). On the basis of a sample of 18 OECD countries in
1980, the use of different conversion factors, i.e. exchange rates and Health-specific & GDP-
specific PPPs, yields different estimates of income elasticity of demand for health (see Table
2.1). This stream of literature concludes that although GDP-specific PPPs offer significant
conceptual advantages over exchange rates, neither is a theoretically correct conversion factor
in that context. However, the question of suitability of GDP-specific versus Health-specific

PPPs is not addressed.

On the other hand, Gerdtham & Jénsson (1991) reported results for a similar sample of 22
OECD countries using 1985 data, testing the same relationship between health expenditure
and income by using a linear multiplicative functional form. They suggested that the value of
the estimated income elasticity is invariant with respect to the use of GDP-PPPs or Health-
PPPs, while the use of exchange rate adjustment leads to a slight fall in the estimated
elasticity, but remains well above unity. Thus, Gerdtham & Joénsson (1991) found no

perceptible conversion factor instability (using exchange rates, GDP-specific PPPs, and
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Health-specific PPPs to convert per capita health care expenditure) with respect to the

magnitude of the health care income elasticity.

Murthy (1992) pointed out that Gedtham & Jénsson’s (1991) results reported above might be
biased due to heteroscedasticity [11] in the residuals. He re-estimated Gerdtham & J6nsson’s
models with exactly the same data and corrected for heteroscedasticity, by employing the
White heteroscedasticity consistent covariance matrix estimator (White, 1980). Contrary to
the finding by Gerdtham & J6nsson (1991), the income elasticity presented by Murthy was
not significantly greater than unity in the case of per capita health care expenditure deflated
by Health-specific PPPs (see table 2.1). This finding suggests that health care is perhaps a
necessity rather than a luxury. Thus, the income elasticity is not identical for the two PPP
conversion factors. This elasticity measure is sensitive to whether exchange rates or PPPs are
chosen. In a nutshell, it appears that Murthy confirms Parkin et al’s (1987) finding of

conversion factor instability, using a larger sample and a different year.

However Gerdtham & Jénsson (1992), in a response to Murthy (1992) apply further tests for
heteroscedasticity, but cannot detect it, which leads them to conclude that the income
elasticities of demand exceed unity with all conversions and that these results are robust as
estimated (see table 2.1). They also confirm another point raised by Murthy, namely the
existence of outliers in the sample, and the fact that they influence the regression results. It is

concluded that it is important to examine for sensitivity to changes in the sample or the

estimation procedure [12].

11 Heteroscedasticity in 2 model arises when the variance of the disturbance factor may not be constant for all
observations in a cross-section model. In this case, the conventionally calculated r-statistics of the regression
coefficients may be overstated.
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Kravis et al (1978) pointed to the greater ability of PPP compared with exchange rates to
evaluate the true volume of health care expenditure and income. Milne & Molana (1991), in
support of Parkin et al (1987), argued that when prices are allowed to play an unrestricted
explanatory role, the income elasticity turns out to be significantly greater than unity for
health care expenditures. They found that for OECD countries health can be described as a
luxury good although the income effect is absolutely compensated by varations in prices.
However, as Karatzas (1992) argued, this conclusion is questionable and that the empirical
evidence is not uniformly supportive. He found a real income elasticity for health
expenditures which is smaller than unity. It also emerged from his findings that the use of
exchange rates, instead of PPPs, resulted in a smaller-than-unity income elasticity for real

health expenditures during the sample period.

It emerges, therefore, that there is considerable uncertainty in the literature as to which
conversion method (exchange rate, Health-specific PPPs, GDP-specific PPPs) yields robust
results, and whether these results are reliable across countries and over time. It is important to
note that all the empirical literature summarised so far tested the simple relationship between
health care expenditures (per capita) and GDP (per capita), without the inclusion of other

explanatory variables on the right hand side of the models.

All these studies also use cross-sectional or pooled cross-sectional data. Murillo et al (1993)
and Saez et al (1994) used times series data by country and continued the tradition of GDP-
specific and Health-specific PPPs, by converting aggregate health expenditure and GDP
figures from national currencies into a common denominator by using Health- and GDP-

PPPs, respectively. They correctly point out that health spending and income per capita may

12 The authors do that by using other estimators when outliers are present in order to show the sensitivity of results
to sample changes or estimation procedure changes.

52



not be stationary and, hence, may be subject to underlying trends that would affect the nature
of the results obtained with linear regression analysis. By using dynamic econometric
modelling, they concluded that GDP PPPs can be taken as a universal price index that can be
applied to convert both GDP and Health data. They also found a greater-than-unity income

elasticity of demand.

2.4.4 Final remarks on the bi-variate approach

The empirical evidence summarised in the previous sections spans over 30 years and
comprises a gamut of investigations ranging from simple observations on the relationship
between health care expenditures and income to sophisticated econometric analysis. The

following remarks can be made at this stage:

First, the vast majority of the surveyed literature does not take into account the fact that
health care expenditure is an element of GDP. This may have an impact on the validity of the
obtained results, regardless of whether a cross-sectional, pooled cross-sectional or time-series
approach is used. This may offer an explanation as to why researchers using the same data
sources and statistical analysis (cross-sectional or pooled cross-sectional), but for different

years, arrive at different, and, often opposing, results.

Second, if time series analysis is employed, there is a strong probability that the data from
most countries will have underlying trends, a phenomenon common across macroeconomic
time-series, which leads to biased model estimates which offer no explanatory validity.

Robust analysis should de-trend the data in order for regression estimates to have of any

value or policy relevance.

53



Third, it appears that a great deal of effort has been expended on determining the best
conversion factor for cross-country comparisons. This is a key point, since it relates to a great
extent to the perception of health care as a non-tradable “good”, the price of that service
relative to the aggregate price level in the economy, and the volume of health services
produced. There appears to be some consensus in favour of using PPPs instead of exchange
rates, although research seems to suggest that because of the nature of health care, Health-
PPPs ought to be used to deflate health care expenditures, and GDP-PPPs to deflate income,

rather than using GDP-PPPs for both health expenditure and income variables.

2.5 The multivariate approach

The multi-variate approach to the investigation of the determinants of health care
expenditures recognises that the bi-variate approach is problematic due to omitted variables
and the bias in the income coefficient that results. Several studies have tried to address the
determinants of health care expenditure in a more comprehensive and robust way. Cross-
sectional, pooled cross-sectional and time-series analyses have been employed. This section

summarises the evidence from all three statistical approaches.

2.5.1 Multivariate cross-section analysis

2.5.1.1 Empirical evidence

Leu (1986), using cross-section data from 19 OECD countries (excluding Luxembourg,
Iceland, Japan, Portugal and Turkey), tested for significance of variables other than per capita
income. His model included institutional factors and factors related to health outputs. Other
variables in his analysis included, first, exogenous variables, such as the proportion of
persons under 15 and over 65 (to test the hypothesis that the young and the old tend to use

more health care than others), and urbanisation (to test the hypotheses that the risk of
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contagion is higher and time and travel costs are lower in cities); second, a variable to reflect
the extent of public sector provision of health services, to test the hypothesis that an increase
in the size of public share would increase total spending. This makes use of well-known
results in public choice theory. Leu also suggested that health expenditures should increase as
the fraction of health expenditure that is public increases, assuming implicitly that this
fraction reduces the price to consumers. Finally, he used a number of dummy variables to
capture features dominant in individual health care systems, for instance a dummy for the
National Health Service in the UK and New Zealand, where centralised budget control might
have a restraining effect, and a dummy for direct democracy in Switzerland, on the grounds
that controlling health care expenditure might be easier if voters had greater direct control

over government choice and tax levels.

It was found that income provided an explanation for most of the variation in health care
spending, with an elasticity of demand exceeding unity (See table 2.1). Additionally, a
statistically significant relationship was found between health care expenditure and
demographic as well as health system-related variables (e.g. population under 15 years,
urbanisation, the ratio of public financing to total financing, the ratio of public beds to total
beds). The signs of the parameters were also found to be as expected, although with mostly
small coefficients. The strongest results were: (a) a 10% increase in the public to total bed
ratio would increase health care expenditure by 8-9%, and (b) the NHS dummy suggested

that an NHS-type system would lower health care expenditure by 20-25%, ceteris paribus.
Leu’s analysis has remained controversial, particularly as regards the institutional variables.

Indeed, Culyer (1988) noted that private sector bureaucrats are not necessarily better

controlled than their colleagues in the public sector that costs in the private sector may be
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larger due to advertising and selling costs and that market pressures may be less reliable than
professional ethics and regulation. Culyer (1989) also suggests that both of Leu’s hypotheses,
1.e. that both public finance and public provision increase expenditure, depend on a passive
response from the financing agent, who adjusts the supply of finance to the quantities and
prices of health care services. It is further suggested that the financing mechanism, in
particular, the degree of open-endedness of finance and the lack of budget restriction, would
be more relevant than the distribution of finance and provision between public and private
institutions. The conclusion of this discourse appears to be that the impact of the fraction of
finance and/or provision that is public on health care expenditure cannot be determined a
priori. However, countries with more closed health care financing systems are anticipated to
have lower expenditure. Despite the reference made to public choice theory, the a priori signs
of the variables proposed by Leu remain in doubt and other investigators, have not been able
to replicate these results. This may be partly due to the fact that the year or the period of
analysis typically changes amongst investigators as does the functional form used in the
analysis (e.g. linear, log-linear, double log). The combination of the two may produce

different results altogether.

Gerdtham et al (1992a) performed a cross-sectional analysis of nineteen OECD countries,
using data from 1987, and estimated a double log linear model as follows:
LnHCEpc = In b; + b,inGDPpc + bsInRPhc + bgnDOCpc + bsInIP +

bsInPF + b;FEE + BgGLOBAL + bolnFP + b;oInAGE +

b;1InURB + e 4)
The model included GDP per capita (GDPpc), variables representing socio-demographic
conditions (age structure of population (AGE) and urbanisation [(RB)], institutional factors

such as the share of total health expenditures used in inpatient health care (IP), preponderance
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of fee-for-service in outpatient care (FEE), share of public health finance (PF), number of
practicing physicians per capita (DOCpc), a female participation ratio (FP) (measured as

labour force/population aged 15 to 64 years), and a dummy variable capturing other

institutional variables, such as global budgeting in hospital care (GLOBAL).

2.5.1.2 The results of the multi-variate cross-section analysis

All three models found a greater-than-unity elasticity (see table 2.1). The authors’ “preferred”
model had five variables: GDP per capita, urbanisation, fraction of public financing, fraction
of in-patient care expenditure, and the dummy variable for countries with fee-for-service
payment. This accounted for 95% of the variance and nearly all variables had the expected
sign. In contrast to Leu, an increase in the fraction of public financing by 10% was associated
with 5% lower health expenditure, while a 10% increase in the fraction of in-patient care had
a positive impact on health expenditure of around 2%. Thus, it was argued that a greater
degree of public penetration offers a better opportunity for the control of health care
expenditure, as the two variables were negatively related. The fee-for-service dummy
variable indicated that health expenditure was about 11% higher than in countries where that
arrangement dominated, thus confirming what was believed to be the case. None of the

demographic variables except urbanisation was significant and this had an unexpected

(negative) sign.

2.5.2 Multivariate pooled cross-section analysis

Pooled cross-sectional analysis enables the testing of country and time-invariant effects and
the larger number of observations is advantageous statistically. A number of studies have

employed pooled cross-sectional analysis and this tool has, over time, enabled the testing of
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diverse models with a large number of regressors and the use of several dummy variables in a

single model.

Gerdtham (1992) used data for 22 OECD countries for the period 1972-1987, exploring
several models with dynamic adjustment of health expenditure to movements in exogenous
variables and different lag structures. A reduced number of explanatory variables were
specified: GDP, inflation, share of public financing, and the proportion of the elderly (over 65
years of age) in the population. Static as well as restricted error correction models were
specified and tests were carried out using five different panel data models, i.e. two-way
country and period fixed and random effects models, one-way fixed and random country
effects models, and strict ordinary least squares (OLS) without country and time dummies.
An important conclusion was that country or time-specific effects had important implications
for the results. Indeed, permanent non-identified country and time-period effects were found
to influence health expenditures and had a significant impact on the income elasticity of
demand. An important finding was that the estimated elasticity of health expenditure with
respect to GDP was 0.74 (significantly lower than unity), in static equilibrium models and
using both country- and time-period dummies), but the remaining variables were

insignificant.

Hitiris & Posnett (1992) re-estimated the models of Newhouse (1977) and Leu (1986), using
a sample of 560 pooled time-series and cross-sectional observations from 20 OECD countries
for the 1960-1987 period using an OLS estimation. All models were estimated both in linear

and log-linear form. Their estimation method took into account cross-sectionally
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heteroskedastic and time-wise autoregressive disturbance terms [13] and the degree of

autoregression varied among cross-sections. The model that was used was

HCE (real per capita health care expenditures) =
= f (GDP, real per capita gross domestic product;
POPGS, the proportion of the population over the age of 65;
PUBL, the proportion of HCE that is publicly funded) )

The results obtained confirmed the importance of GDP as a major determinant of health
expenditure, with an estimated income elasticity of at or around unity (1.026 with an
exchange rate conversion and 1.16 with a PPP conversion; see table 2.1). The importance of
some non-income variables is also confirmed, although the direct effect of these factors
appears to be small. In particular, the share of population over 65 and the share of public
health expenditure were found to be statistically significant. The authors also suggest that
since the relative price of health care [14] is related to the structure of the national system of
health finance and delivery, such factors may also enter indirectly as determinants of health
spending. However, evidence from cross-sectional studies suggests that the effect of relative

price on health expenditures is not significant (Gerdtham & J6nsson, 1991b; Milne &

Molana, 1991).

Viscusi (1994) explored the impact of health promotion on mortality. The working
hypothesis employed was that health promoting policies intended to reduce mortality might
in fact increase it as the resources it consumes leads to a reduction in citizens’ disposable
income, which, in turn, increases the risk of mortality. This implies that it is important to

estimate the marginal expenditure per statistical life lost. Viscusi proceeds from the following

13 A significant problem in time-series econometric analysis is autocorrelation in the residuals (the disturbance
term), a flaw that leads to biased parameter estimates, whose explanatory power is, in turn, very poor.
Estimation methods exist that correct for this problem and this is one of the approaches used.

14 Assuming that PPPs are used for the conversion of prices, the relative price of health care can be defined as
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relationship between the expenditure that will generate the loss of a statistical life and the

marginal value of life:

Marginal expenditure per statistical life lost = Marginal value of

life/Marginal propensity to spend on health (6)

One approach to estimating the marginal expenditure per statistical life lost is, first, to
estimate the marginal propensity to consume health care out of income, using OECD data,
and then to use this figure as a denominator in equation (6) above, in conjunction with a
value-of-life in the range of $3-$7 million. In the estimation of the marginal propensity to
spend, Viscusi used panel data for 24 OECD countries for the years 1960-1989 and a log-
linear weighted least squares model of health expenditures, including GDP and
unemployment rates, with and without 29 year dummies and 23 country dummies (two-way
fixed-effects models). Health expenditures and GDP were converted using both exchange
rates and Health- and GDP-PPPs. In accordance with previous studies the results showed that
GDP alone had a very high explanatory power, and that the unemployment rate was an
insignificant factor. The estimated income elasticity of demand in the two-ways fixed-effects
models was about 1.1 (see table 2.1) irrespective of whether health expenditures and GDP

were converted into a common denominator by exchange rates or PPPs [15].

One further study by Gerdtham and Jonsson, published in three different locations (1994),
(1995) and (1998), employs pooled cross section analysis for 22 countries, over the 1970-

1991 period examining the effects of different types of institutional arrangements (a series of

(Health PPP/ GDP PPP).
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dummies attempting to capture organisational factors, such as share of public beds, share of
co-payments, renal dialysis per million population, doctors per 1000 population, fee-for-
service reimbursement of doctors, and dummies related to the type of health system in place,
whether integrated, or public reimbursement, among others), and non-institutional factors
(GDP, proportion of population over 75, proportion of population less than 5, female labour
participation ratio as % of active population, unemployment rate, alcohol consumption and
tobacco consumption) on health care expenditures. The findings include, among others, an
income elasticity of demand below unity for models correlating total health spending with its
determinants, but also for models correlating components of health expenditures (in-patient
care, ambulatory care, pharmaceutical spending) with their determinants. The relationship
between the various components of health spending and GDP is found to be statistically
significant. It was also found that an increase in tobacco consumption by 10% would increase
health expenditure by 1.3%. Tobacco consumption is considered in these studies to be a
proxy for other behaviour that leads to higher health expenditure. However, no lags are
considered when including the tobacco variable in the model, which is surprising given the

lengthy lag period between initiating smoking and acquiring disease.

The authors also find institutional factors (methods of paying physicians, the existence or not
of gate-keeping) of great importance in the determination of total health spending. The
authors admit that many of the findings were unexpected, particularly those concerning the
institutional dummy variables. For instance, public reimbursement systems were found to be
the least expensive, with public integrated systems about as costly as public contract models
of health care. This is contrary to other empirical evidence (Hurst, 1992). Furthermore,

countries with budgetary ceilings on inpatient care appeared to have higher total expenditure,

15 Further from this estimation, the estimated marginal propensity to spend was around 0.1, which implies that
the marginal expenditure that will lead to the loss of one statistical life ranges from $30 million to $70 million.
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while larger numbers of doctors appeared to be related to lower overall expenditure.

Additional confounding factors seem to be at play here, which the above research simply

could not capture.

Further studies using this methodology have included work by Barros (1998), Roberts (1998),
and Hitiris (1997) who have dealt with the same issues as the previous studies, but in a
different way. Barros used data for 24 OECD countries and for the 1960-1990 period.
Contrary to Gerdham et al (1994, 1995, 1998), he concluded that the existence of gatekeepers
and the type of health system have played no significant role in containing health expenditure
growth. Furthermore, aging, and the relative size of public financing have not contributed to
the growth of health expenditure. The income elasticity of demand was found to be lower
than but close to unity, which is in line with the result found in previous pooled cross-
sectional studies. Roberts (1998) used data from 20 OECD countries over the 1960-1993
period and estimated static and dynamic models of determinants of health care expenditures,
by including both institutional and non-institutional factors in her analysis. A positive and
significant long-run elasticity of public financing was obtained, consistent with Leu (1986)
but different from Gerdtham (1992) and Barros (1998). In accordance with Gerdtham (1992)
and Barros (1998), the effect of population ageing was not significant. The relative price of
health care was also not significant. The income elasticity of demand for health care was

found to be around unity or significantly higher than unity, depending on the mode! used.
Hitiris (1997) applied pooled cross-section analysis to a sample of 10 European Union (EU)

countries, arguing that * ... since health care expenditure depends primarily on the level of

economic development and the structure of the population, only convergence in economic
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performance and the standards of living can lead to convergence of health expenditure

standards ...” (Hitiris, 1997, p. 1). He estimated the following model in log-linear form:

HC;; = a + b Y +b,Pic + b3Gy¢ + byl + bsDye + u, @)

where in the I-th country and t-th year, HC is per capita health expenditure, Y is per capita
GDP, P is the dependency rate (population aged 0-19 plus population aged 65 and over taken
as per cent of population aged 20-64), G is the share of health care expenditure in total public
spending, I is the rate of inflation (1985=100), D is a country dummy variable to account for
differences in countries’ health service systems, and u is an error term. Hitiris pooled time-
series and cross-sectional data from 10 European Community (EC) countries consisting of
observations for 1960-1991, and deflated the data using the PPP conversion (both GDP- and
Health-PPPs). The estimation technique used involved a double transformation of the
observations to remove autoregression and time-wise heteroscedasticity before applying
generalized least squares. All the main explanatory variables were found to be statistically
significant, and the estimated income elasticity ranged from 1.0 to 1.2. One of the main
criticisms of his analysis is that he did not take into account the literature on prices and the

extent to which they differ between countries having different levels of wealth (Maxwell,

1981; Kravis et al, 1982; Kravis et al, 1988).

2.5.2.1 The key findings of pooled cross-section analysis

Pooled cross-sectional analysis has yielded interesting results over time, some of which were
consistent with expectations and some not. The results obtained, both expected and
unexpected, may have been due to either poor functional form or misspecification. Most of

the pooled cross-sectional studies, particularly those making extensive use of dummy
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variables, suffer from considerable problems, which limit their ability to capture the

determinants of health care expenditure and thus to contribute to policy analysis and

development.

One such problem, particularly applicable in the case of fixed effects models, is that too
much of the cross-sectional variation may be attributed to the dummy variables representing
specific countries and/or time periods, rather than to the regressors which attempt to capture
the influences of economic and institutional factors. A second problem is that various authors
seem to be making assumptions about the state of health care systems in different countries,
without taking into consideration break points in the data and/or the introduction of reforms
that change organisational structures in different systems. Third, it is questionable whether
behavioural variables, such as tobacco consumption, can be included in levels since, as noted
earlier, it is known that the impact of tobacco consumption on human health involves a
significant lag, the precise structure of which will vary depending on levels of exposure to
other risk factors. Fourth, the interpretation of individual effects in a pooled cross-sectional
analysis that makes excessive use of dummies is rather problematic. For instance, budget
ceilings may be correlated with health expenditure because policy makers in different
countries may respond to higher expenditure by implementing spending caps. And, finally,
there appears to be a close relationship between several of the dummy variables. In this case,
one variable will appear to be non-significant, even if it has contributed to a significant effect
found for the related variable. This is a well-known problem in applied econometrics, called

multi-co linearity, and calls for a closer examination of the size of the model in terms of

robustness and parsimony.



The failure by many authors to take account of these problems is likely to explain the
diversity of results obtained, with a great variation in the value of the income elasticity of

demand, ranging from significantly lower than unity, to significantly higher than unity.

2.5.3 Multi-variate time-series analysis

2.5.3.1 The importance of co-integration

At a casual level, many observed time series seem to display non-stationary characteristics.
For economic time-series non-stationary behaviour is often the most dominant characteristic.
Some series grow in a secular way over long periods of time, and others appear to wander
around as if they have no fixed population mean. Growth characteristics are especially
evident in time series that represent aggregate economic behaviour, such as gross domestic
product and industrial production. Random wandering behaviour is evident in many financial
time series, such as interest rates and asset prices. Similar phenomena arise in data from other
sectors, such as communications and political science, one example being opinion poll data
on presidential popularity. In health care, macroeconomic time series, such as total health
spending, or public expenditure on health care or some element thereof, such as hospitals,
may also display trends making them non-stationary. The implications of trends in
macroeconomic time-series are that any statistical interaction between two or more such
series yields biased results and, therefore, leads to wrong (policy) conclusions. Evidently,
therefore, any attempt to explain or forecast such series requires a mechanism to capture the
non-stationary elements in the series, or for the series to be transformed in some way to
achieve stationarity. Yet this is often difficult to achieve. The problem is particularly delicate
in the multi-variate case, where several time series may have non-stationary characteristics.
Testing for stationarity in macroeconomic time-series is therefore very important and should

not be omitted. Where stationarity is absent, but can be achieved through a transformation of
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the statistical relationship, analysis requires a specific type of analysis, called co-integration
analysis. Other than simply analysing the relationship between two or more variables, co-

integration analysis examines their long-run relationship.

The literature on the formulation, estimation, and testing of models for potentially co-
integrated economic time-series is truly vast, bordering on a complete discipline in its own
right (Banerjee et al, 1993); (Hamilton, 1994); (Hendry, 1995); (Johansen, 1995); (Hansen &
Johansen, 1998); Hatanaka, 1996). It is therefore important that statistical analyses
investigating the relationship between macroeconomic variables may first need to test for
trends in the data and integration between different variables, before embarking on

econometric analysis [16].

2.5.3.2 The empirical evidence

A number of empirical studies emerged in the mid- to late-1990s using co-integration
analysis. These studies used expanded data sets to study the long-run equilibrium
relationships between non-stationary time-series. Many of them were devoted to a more
thorough investigation of the issues of non-stationarity in the health care expenditures and
GDP time-series. Some used conventional tests such as the Augmented Dickey-Fuller (ADF)
test of unit roots and the Engel-Granger co integration test, but the most recent ones used
dynamic modelling and panel unit root tests on health expenditure, GDP and other variables
for OECD countries. In general, the results from this type of studies found health care income
elasticities of less than unity, and one study found no long-run relationship between health

expenditure and GDP. These studies include those by Saez and Murillo (1994), Grubaugh

16 A more detailed analysis of co-integration and the context in which it is used in this thesis can be seen in the
relevant chapter on methodology.
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and Santerre (1994), Hansen and King (1996), Blomqvist and Carter (1997), McCoskey and

Selden (1998), Kanavos and Y fantopoulos (1999), and Getzen (2000).

Saez and Murillo (1994) use time series analysis on a country-by country basis, employing
co-integration analysis to investigate the income — health expenditure relationship. Their
contribution lies mainly in two areas. First, the extent to which Health-PPPs can be used and,
secondly, the robustness of the results obtained in the light of omitted variables. They provide
empirical evidence about the causes of discrepancies in the estimation of the actual values of
income and price elasticity of health care expenditure. Their finding is that although GDP-
PPPs can be taken as a universal price index, this is not the case for Health-PPPs, the problem
being that the latter’s components do not share common trends. Furthermore, specification
errors in general and the omission of relevant explanatory variables in particular seem to be
the major causes of discrepancy with the results of previous studies. They also found a strong
positive relationship between income and health care expenditures, but that the elasticity is

around or slightly above unity (see table 2.1).

Grubaugh and Santerre (1994) compared the relative performance of the US heaith care
system to those of other OECD countries. Using data from Health Care Systems in Transition
published by the OECD in 1990, the OECD National Accounts (various years), and the
OECD Labor Force Statistics (various years), they complete a panel data set of 12 OECD
countries (other than the U.S.) to estimate the following health expenditures equation for the

period 1960-1987:

th = ant + Vje (8)
Vjt=€rror term
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where Y is the log of health care expenditures per capita, and X is a vector of variables
representing GDP per capita, population density, real education expenditures per capita,
female labour participation rate, per capita real expenditures on alcoholic beverages, per
capita real expenditures on tobacco products, the percentage of the population over age 65
and under age 15, a time trend, and country-dummy variables. They found evidence of
autocorrelation and therefore used the Beach-McKinnon maximum likelihood procedure
adjusted for estimation of pooled cross-section and time-series data. The estimated income

elasticity of demand was 0.7.

Hansen and King (1996) contended that the strong positive correlations that Culyer (1988,
1989) and Hitiris and Posnett (1992) observed between health expenditure and GDP could be
the result of non-stationarity in the respective time-series. They estimated the same model as
Hitiris and Posnett (1992) with the addition of the share of population under 15 years
(POP15), and the relative price of health care (RELP), using the OECD 1990 data set for 20
countries for most variables covering the period 1960-1987. They tested for non-stationarity
of the time-series of the variables in their model using the conventional Augmented Dickey
Fuller (ADF) test and found them to be integrated of the following orders:
e health expenditure and GDP were integrated of order 1 [I(1)] or of order 2 [I1(2)];
e the relative price of health care (RELP) was integrated of order 0 [1(0)] or of order 1
[1(1)}; and
e the share of population over 65 years (POP65) was integrated of order 1 [I(1)] in
general.
The above results mean that if models that contain such variables as (a) health expenditure,

(b) GDP, (c) the relative price of health care and (d) population, are run in levels, they yield
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biased estimates which have little usefulness for policy analysis because these variables are

non-stationary[ 17].

The authors used the Engle-Granger (EG) co-integration test to test for a stationary linear
relationship between the non-stationary variables and found no evidence of co-integration for
17 out of 20 countries, and could not reject the hypothesis of no co-integration for 2 other
countries. Their findings suggested that there was no long-run relationship between health
care expenditures and GDP, or between health expenditure, GDP and the non-income
variables in their model. However, they pointed out that “the interpretation of the ADF and
EG tests should be treated with some caution” and that both are “subject to important caveats
(p. 123).” Namely, they stated that the “null hypothesis of non-stationarity was probably not
rejected as often as it should have been (p. 133)”, probably due to the smallness of the sample

size which implies a low power of the Augmented Dickey Fuller test.

Blomqvist and Carter (1997) estimated the health expenditure income elasticity in the context
of a long-run equilibrium relationship between non-stationary series, namely between GDP
and expenditures on health care. Their examination was spurred by the desire to explain the
discrepancies between the low income elasticities of health obtained from studies using
individual or family data, and the high income elasticities obtained in studies using aggregate
country data. They used time-series data for 18 countries over 32 years published by the
OECD in 1993 to address the issues of non-stationarity and co-integration, and to find out
whether pooling data is *“a useful way of obtaining more precise inferences about the income
elasticity, and to consider again whether the evidence suggests it exceeds one (p. 211).” Their

model consisted of a log-linear relationship between per capita health care spending and real

17 I(1) means that a (time) series is stationary in first differences, but not in levels; 1(2) means that a series is
stationary in second differences but not in levels or first differences. Consequently, I(1) variables must be
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income, and included country-specific dummy variables to account for many of the
institutional and demographic variables that were omitted due to the difficulty of constructing
comparable time-series for them. They analyzed cross-sections and replicated earlier results,
namely income elasticities above unity. They also analyzed individual country series using
conventional tests of unit roots and co-integration, and could not reject the null hypothesis of
no co-integration for some countries. Then they proceeded by using the test of the null
hypothesis of a unit root recently developed by Levi and Lin (1993) and found that health
expenditure and GDP were integrated of order 1 [I(1)] around a linear trend. The next step
was to test for co integration between the series. As others had done before, one way to do so
was to employ the Engle-Granger test. But as was pointed out by Hansen and King (1996),
the smallness of the samples used in the study may greatly lower the power of the Engle-
Granger test. Banerjee et al. (1993) suggested that using dynamic rather than static
regressions would reduce the finite sample biases of the Engle-Granger tests. Drawing upon

the former suggestion, Blomqvist and Carter estimated the following dynamic regression:

hi = @o; + Di1Yie + Dr2¥it1 T DisYie2 TPiahier + Gishics )
(where hy is health spending)

to obtain the residual which they used in:

Aét = 6ét-1 + Uq. (10)

The null hypothesis is that =0 (6 being the coefficient of the lagged error term), and the t-
ratios used are computed using the Phillips and Perron (1988) procedure. A failure to reject
the null would indicate the failure of co-integration. The authors were able to reject the null

hypothesis of no co-integration at the 5% level for all the countries. They also employed a co-

differenced once in order to be included in models and I(2) variables must be differenced twice.
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integration test developed by Shin (1994) and arrived at the same conclusion of co-
integration for all the countries. Then they pooled the series and applied the Phillips and
Loretan technique to all 18 countries jointly, and found that the variables were co-integrated
based on the Shin test. They also examined the residuals for autocorrelation using the Phillips
and Perron test and the Shin test. The results were mixed. On the basis of the Shin test, the
null hypothesis of unit root was rejected for all countries but Denmark and the U K.. Finally,
they conducted Wald tests and could not reject the null hypothesis that the pooling
restrictions are valid. But they noted that the results are suspicious due to the smallness of the
sample and concluded that “pooling restrictions are of very doubtful validity (p. 226)”. In
other words, they postulated that income elasticities are not equal across countries and that
there is no evidence for a common trend reflecting technological progress. Their estimates of
income elasticities were lower than unity, and they contended that institutional factors are
important determinants of the varying country-specific effects, though they stated that the
specification of their model does not allow them to “draw any conclusions about which
institutional factors may be responsible for varying country-specific effects (p. 226).” Such
factors could be the share of inpatient spending in total health care costs, the share of public

sector financing, and use of the fee-for-service method of paying physicians, among others.

Unlike the country-by-country approach used by Hansen and King (1996), McCoskey and
Selden (1998) wanted to exploit the panel nature of the OECD data. Building upon previous
results, which did not reject the unit root null hypothesis for most countries when the
conventional Augmented Dickey Fuller (ADF) tests were used, McCoskey and Selden
instead employed a new panel data unit root test developed by Im, Pesaran, and Shin (1996,
henceforth IPS). The null hypothesis is that all the series contain unit roots against the

alternative hypothesis that none does. They claimed that “the gain from imposing uniformity
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in this respect is increased power to reject the unit root null hypothesis (p.372).” The IPS t-
statistic is drawn from the ADF t-statistic; the justification for the IPS method is that it is
preferable to other panel unit root tests in that “it allows the data generating processes to vary
across countries with respect to ADF coefficients and error structures (p. 372).” Using the
Campbell and Perron (1991) strategy for choosing the appropriate number of lagged
difference terms for the ADF tests, McCoskey and Selden undertook a country-by-country
analysis and replicated the results obtained by Hansen and King, described above. However,
when they tested for the joint hypothesis that the OECD countries all have unit root series
against the alternative that none does using the IPS test, they rejected the presence of unit
roots. They acknowledged the limitations of the IPS test, such as the fact that it does not
account for the heteroscedasticity which health expenditures and GDP tend to exhibit over
time, but they pointed out that their results “mitigate concerns about the presence of unit roots
in models of health care expenditures and GDP (p. 374)”. They referred to the need for more
robust tests, which are in fact already being developed. Nevertheless, they concluded that “in
the meantime, researchers studying national health care expenditures need not be as

concerned as previously thought about the presence of unit roots in the data (p. 375).”

Kanavos and Y fantopoulos (1999) investigated the effects of income, growth rates in income,
technology, and demographics on the levels of health spending in the EU countries. The
approach was a countl:y-by—country, time-series approach, to avoid the methodological
problems associated with cross-sectional and pooled cross-sectional analysis, and to avoid the

need for a conversion method. Using the 1996 OECD Health database which covers 35 years,

the model estimated is:

HEX; = f (DEM,;, HS;;, TEC;,, OR;;,, MACRO;,, DIET;;, PRICE;) 11)
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where the demand for health at time t and in country i, proxied by total health spending
(HEX), and the rate of growth of total health spending are the dependent variables. The
independent variables are numerous. Variables representing demographic patterns (DEM) in
country i included the share of individuals aged 65 and above, male life expectancy, and
female life expectancy. Health status (HS) was represented by infant mortality. Advances in
technology (TEC) were proxied by the growth of pharmaceutical spending. Growth instead of
levels was used because of high correlation between pharmaceutical consumption in each
country. The impact of the macro economy (MACRO) was represented by the annual level of
GDP and the year-to-year rate of growth of GDP. Prices of various inputs (PRICE) were
proxied by the level of relative wage in the health sector and the change in the relative wage.
In addition, the total population, the total number of practicing doctors, the number of
inpatient care beds and the average length of stay in inpatient care were included as
independent variables to estimate the effects of the population, the medical profession, and
hospital variables. Tests for co-integration were conducted, and co-integrated relationships
between variables were found for all countries. In contrast with earlier studies, the results
suggested that, in many countries, GDP (as well as growth in GDP) fails to explain any
variation in health spending. In particular, GDP was not a statistically significant explanation
of the variation in health spending for Austria, Belgium, France, Ireland, Sweden, and the
U.K. Although statistically significant for the remaining countries under study, the income
elasticity was less than unity for Finland and Germany and around one for Spain and Greece,

and greater than unity only for Italy and the Netherlands.
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2.5.3.3 The key findings of co-integration analysis

Much of the available literature has produced conflicting results, particularly in relation to
unit root tests, which have a major influence on the performed analysis. The conflicting
results regarding unit root tests are principally due to the fact that the work by McCloskey
and Selden (1998) omitted the time trends in the Augmented Dickey Fuller (ADF)
regressions, whereas Hansen & King (1996), Blomqvist & Carter (1997), and Roberts (1998),
include time trends in the unit root tests. While it is not always essential to include time
trends in the ADF tests, it has been argued by Hansen and King (1998) that the omission of
time trends raises doubts about the validity of the results by McCoskey and Selden (1998),
since both health expenditure and GDP are trended. In this case, it is argued, the results

obtained by the three other studies are biased and subject to fatal methodological errors.

The co-integration yielded a number of other findings which appear to help with a broader
understanding of the determinants of health care expenditures. The first is that the elasticity
of demand appears to be at or (slightly) above unity, a finding which confirms the volatility
of results and the strong influence of methodology. One study (Kanavos and Y fantopoulos
(1999)) finds an elasticity of demand significantly lower than unity in the majority of the
countries involved in co-integration analysis, whereas another (Saez and Murillo (1994))

confirms an elasticity significantly lower than unity for 2 of the 10 countries involved in the

study.

The second main finding is that the use of Health-PPPs is not necessarily indicated for time
series analysis, as its components do not share common trends, and that separate health

indices need to be derived from a system whose components share both short and long-term

co-movements (Saez and Murillo (1994)).
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The third main finding is that the importance of non-income variables has also been
confirmed, particularly that of the health price, but also that of technology, as well as the
importance of some inputs to the health system. The addition of health system-related
variables does not appear to reduce the significance of income as an explanation of the

determinants of health care expenditures.

2.6 The relationship between Health Expenditure and other
variables

Several other variables have been included in statistical analysis to determine their
contribution in explaining part of the variance of health care expenditures. Their inclusion
relies mostly on empirical grounds, rather than on the development of a solid methodological-
conceptual framework. In this section, we present briefly the available published results but
recognize that these present several methodological caveats. A detailed discussion of these

caveats takes place in chapters 3 and 4.

Previous work sought to capture the effects of demographic patterns through the inclusion of
a variable reflecting the share of population over 65 (or 75) and the share of population under
15, or the dependency ratio defined as the share of the population aged 0-19 and 65 and over
as a percentage of the population aged 20-64. Hitiris and Posnett (1992), Hansen and King
(1994), Gerdtham et al. (1992a, and 1995), Grubaugh and Santerre (1994), Hitiris (1997), and
Kanavos and Yfantpoulos (1999) used one or the other and most obtained a positive and
statistically significant impact on health care expenditures. Other authors controlled for
demographic patterns through country-dummy variables. Given that improvements in life
expectancy are likely to be related to the provision of better care (among many other things),

an