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Introduction

Income and expenditure on health systems have tended to rise as a proportion of national
income throughout the European Union. A particular concern is that, with an ageing population
and therefore the prospect of more old people around, the pressures for expenditure on health
care will increase further. The AHEAD (Aging, Health Status and Determinants of Health
Expenditure) project set out to refine existing estimates of the links between aging, reported
states of health and use of medical services. The Slovak country report calculated, analysed and
discussed health expenditure scenarios in Slovakia.

After the social changes in 1989, the Slovak economy passed through decades of transformation
from a directed economy to a free market economy. Similarly, as in other transition economies,
the Slovak economy was not able to avoid recession. Two negative effects have been combined
in the Slovak health system:

- the transition recession adversely hit the financial perspective of the health system and

- the traditional public sectors — the health system is a typical example — did not undergo the
transition process at all, or only made partial changes and were the last sectors to experience
the transformation process.

As a consequence, the national healthcare systems in transition economies have not benefited
from the transition process. That is reason why the transition to market-oriented healthcare
system by privatisation and liberalisation has lagged behind in these countries. The Slovak
health care system entered the 21 century:

- in a poor financial state corresponding to the economy after the transition recession,
- with a socialist internal organisation,

- with a fully liberalised world of pharmaceutical and medical equipment markets,

- with an aging population problem and

- with high unemployment and low employment rates.

This situation brings many challenges for the healthcare system of Slovakia. One of the
challenges for the future is in the basic establishment of receipts and expenditures of the
healthcare system (especially with the best healthcare available for citizens).

The goal of this work was to construct a macroeconomic model of revenues and expenditures of
the healthcare system and to apply this model to quantify the basic forecast of the country’s
healthcare budget and for sensitivity analysis. The work is based on predictions of:

- life expectancies,
- real wage projections and

- employment rate projections.

Methodology

Health care expenditure models in Slovakia

For the purpose of quantifying revenues and expenditures of the Slovak health system at the
macroeconomic level, we have constructed an econometric model for this project.

The only publication that is close to healthcare modelling is based on an econometric model of
the Slovak economy (Palenik et al., 2005). This model is based on modifications of
macroeconomic models that were constructed by the Institute for Economic Research, Slovak
Academy of Sciences.
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At the core of this model is a description of the impact and mutual dependence of
macroeconomic variables in the real economy. The model consists of eight blocks of equations
describing particular parts of the economy. In the block of prices and deflators, the main prices
(CPI, PPI) and deflators of GDP components are described. The labour market block consists of
equations for demand and supply of the labour force. The labour force supply is based on
demographic forecasts. Blocks of population describe micro-macro relations. The nominal
wages and employment (micro level) are combined with labour and other income resulting in
disposable household income, which is spent for consumption or kept as savings. In the block of
foreign trade, the prices and values of Slovak exports and imports are calculated. The main
indicators — GDP and components of use — are calculated in a block of GDP. The monetary
block describes the interactions between monetary policy and the real economy. The state
budget income and expenditures are calculated in a block of state budget.

Model of healthcare system of the Slovak Republic (SR) was created by modification and
extension of the macroeconomic model used by researchers. Relevant modules of the model are
aimed at labour market, demand of health services and healthcare budget and macroeconomics.
The expenditure model of the health security system consists of four mutually interconnected
modules describing relations between demographic development and the labour market together
with the overall economic situation in SR and their interface with the health security system and
the public sector budget (see Figure 1).

Figure 1. Basic relations in expenditure in a model of the health security system
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Data source for model

The main economic indicators are based on the national accounts. They are provided by the
Statistical Office of the Slovak Republic. The compilation of the national accounts of the Slovak
Republic is based on the European System of Accounts 95 (ESA 95). Other data, for example
consumption price index, real wage growth data, etc. are also published by the Slovak Statistical
Office on a quartile basis and are compiled with ESA 95 methodology.
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The main indicators of economic performance of the health care system are provided by the
Health Statistic Yearbook. This publication provides an annual overview of health services and
health status of the Slovak Republic’s population. It is issued by the National Centre of Health
Information (formerly called the Institute of Health Information and Statistics) in Bratislava.
The data for the health care budget are based on the OECD national health data.

Basic assumptions of the forecast
The forecast of variables (both economic and demographic) is based on three basic assumptions:

1. The size of government, measured as total government expenditures as a share of gross
domestic product (GDP), will be stable through the years 2005-50. This assumption is based
on the fact that that there are no indications that the current government will raise taxation
and increase the size of government by additional spending. Since the government aims to
meet the Maastricht criteria and participate in the Stability and Growth Pact, it is limited by
these criteria especially by annual deficit below 3% of GDP.

2. The economic growth, measured by real GDP growth, will converge to the average growth
of the European Union and the Slovak economy will converge to the European Union
average, measured as GDP per capita, between years 2030 and 2040. After this convergence
period, however, the Slovak economy will lose some of its comparative advantages and
therefore we are assuming that the growth of economy will average around the EU growth,
which we forecast at 2.5% of annual real GDP growth.

3. The structure of the population will dramatically change because of population ageing and a
low birth ratio. This change will mainly impact the labour market. The drop in the birth
ratio and total fertility rate between 1990 and 2005 is a result of the transition from a
planned economy to a free market, mixed economy. As the result of these development
trends, the current population age groups between 5 and 20 years old are substantially lower
than before and in long-term, this will lead to a smaller share of the work force from the
total population.

4. The participation rate of the labour force, unemployment rate, productivity and wage growth
as well as real GDP growth rate are the main variables that have impact on revenues of
health budget as well as total government revenues. Population ageing and population
structural changes, birth ratio, wage growth of medical staff, utilisation of health facilities
and medical staff are the main variables that affect expenditures of the health budget, along
with the social security system and real interest rates and total expenditures of government.

Main results
Demographic variables

Between the years of 2003 and 2015, we are expecting 0.06% average annual growth rate of the
total population. After 2015, death rates will be permanently higher than birth rates and
therefore between the years 2015 and 2030, we expect a -0.2% average annual growth rate of
the total population and after 2030, a -0.5% average annual growth rate of the total population.

The total fertility rate (TFR) for the Slovak population has been dropping since 1980, and we
expect that this trend will continue until 2010, hitting bottom at a 1.19 TFR. The main reason
for this development was the recession and a huge drop of real gross domestic product and real
income per capita after the fall of communism and the planned economy between 1989 and
1993. Unstable economic development, high unemployment, and the reform and transition of
the economy to a free market, mixed economy after 1990 was another crucial element of the
TFR drop. We expect that the increase of real income of population and high economic activity
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between 2005 and 2015 will lead to a change in the trend of the TFR, and that after 2010, the
TFR will gain slowly. Between 2010 and 2030, we expect a rise in the TFR from 1.19 to 1.43
and until 2050, it will grow to 1.71 (see Table 1).

Table 1. Demographic variables

2003
(base | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
year)

Growth rate — total 0.10% | 0.07% | 0.01% |-0.11% |-0.25% | -0.35% | -0.44% | -0.53% | -0.61% | -0.68%

Total fertility rate (TFR) | 1.29 1.19 1.22 1.29 1.36 1.43 1.50 1.57 1.64 1.71

Life expectancy (LE) —

70 72 73 74 74 75 76 76 77 77
males

Life expectation (LE) —

78 79 80 80 81 82 82 83 83 83
females

Sex ratio (males :

0.944 | 0.949 | 0951 | 0.952 | 0.950 | 0.948 | 0.945 | 0.941 | 0.938 | 0.935
females)

Labour market variables

Development of the labour market will be affected mainly by population growth and high
economic growth. High long-term unemployment is one of the main problems of the Slovak
labour market. We assume that the fight against long-term unemployment will be a rather slow
process, due to the low education and mobility of the long-term unemployed.

We are expecting employment growth at 1.35% per annum between 2005 and 2015, because of
high economic growth and high demand on the labour market. After 2015, we assume a drop in
the employment growth and after 2020, we expect negative growth of employment. This
development is based on structural changes of the population after 2015, which will lead to a
fall in the share of the workforce as a percent of the total population (see Table 2).

Table 2. Labour market variables

2003
(base | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050

year)
Participation rate — total 69.5% | 70.0% | 71.1% | 72.4% | 73.2% | 73.1% | 71.9% | 71.4% | 71.7% | 72.1%
Participation rate — males | 76.3% | 76.4% | 77.0% | 77.5% | 77.5% | 76.9% | 75.5% | 74.9% | 75.0% | 75.3%
Participation rate — females | 57.3% | 59.3% | 60.8% | 62.4% | 63.9% | 64.4% | 63.7% | 63.3% | 63.4% | 63.7%
Employment growth 0.8% | 0.8% | 0.5% | -0.4% | -0.4% | -0.7% | -1.1% | -1.3% | -1.4% | -1.2%
Unemployment rate 18.8% | 11.7% | 8.9% | 6.0% | 6.0% | 6.0% | 6.0% | 6.0% | 6.0% | 6.0%

iﬂ‘floymemmte 13-64 = 1 57 600 | 62.0% | 65.2% | 68.6% | 69.4% | 69.3% | 68.3% | 68.0% | 68.4% | 68.9%

E:;‘;lsoymemmte 13-64 = 1 63 0% | 67.8% | 70.6% | 73.5% | 73.6% | 73.1% | 71.9% | 71.6% | 72.0% | 72.4%

fgggﬁimemmte 13-64 = 1 55 204 | 56.2% | 59.7% | 63.6% | 65.2% | 65.5% | 64.6% | 64.4% | 64.8% | 65.5%
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Economic variables

The assumed development of the economic variables is based on an economic forecast of the
ECM-ISWEO06q1 econometric error-correction model for the years 2006 to 2013. The forecast is
based on the assumption that economic development will peak in 2007 and between 2006 and
2008, at 6.5 — 6.8% real GDP growth. This assumption is based on high investment activities in
the economy as a result of direct foreign and domestic investment and growth of personal
consumption as a result of increasing real wage growth. After 2012 we are assuming a slight
slowdown in the growth of the economy and after 2015, we forecast growth of real GDP under
5% per annum. This slowdown is based on the assumption that the Slovak economy will lose its
comparative advantages, for example its relatively cheap but highly educated work force, as it
converges towards the average of the EU. Until 2030 we expect an annual average real GDP
growth rate above 3%. Because of the high uncertainty after 2030, we forecast a slowdown and
convergence of the economy’s expansion to only 2.5% per annum of real GDP growth (see
Table 3).

Table 3. Economic variables

2003

ase
(b 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050

year)
Real GDP growth rate 45% | 62% | 51% | 4.1% | 32% | 3.1% | 2.9% | 2.8% | 2.6% | 2.5%
GDP deflator 51% | 2.9% | 3.0% | 2.9% | 2.8% | 2.6% | 2.5% | 2.3% | 22% | 2.0%
;‘(’:;tﬁal GDPpercapita | ¢ gor | 9905 | 83% | 72% | 63% | 6.1% | 5.9% | 57% | 5.5% | 53%
I;:‘%f productivity 3.6% | 5.3% | 4.6% | 3.7% | 3.0% | 2.9% | 2.7% | 2.6% | 2.4% | 2.3%
Real wage growth 21% | 43% | 4.0% | 3.4% | 2.9% | 2.8% | 2.6% | 2.5% | 2.3% | 2.2%
Inflation, CPI 8.6% | 2.7% | 3.1% | 3.0% | 3.0% | 2.8% | 2.6% | 2.4% | 2.2% | 2.0%
Real interest rates -1.0% | 2.4% 2.2% 2.7% 3.0% 2.9% 2.8% 2.7% 2.6% 2.5%

Results of projection

Baseline scenario results indicate that current adjustment of the health system will show a mild
decreasing surplus until 2025. After 2025, the health budget will run a growing deficit with an
average deficit of a 1.2% share of GDP per annum, rising from a balanced budget to a deficit of
2.35% in 2050. Expenditures of the health system will grow by an average of 9.2% between
2005 and 2015. After an assumed slowdown of economic growth, expenditures of the health
system will grow at an average 7.2% annual rate between 2015 and 2035, and after 2035, the
annual average growth rate of health expenditures will be 5.7%. Revenues of health system will
grow at an average annual growth rate of 7.8% between 2005 and 2015. After an assumed
slowdown of economic growth, revenues of the health system will grow at an average annual
growth rate of 5.2%between 2015 and 2035. After 2035, the average growth rate of health
revenues will be 3.3% per year. The higher growth rate of expenditures in the forecasting period
is mainly due to population aging (see

Table 4. and Figure 2).
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Table 4. Projection of health budget revenues and expenditures and health system
deficit/surplus

2005

2010

2015

2020

2025

2030

2035

2040

2045

2050

Total health
expenditures as
share of GDP

4.8%

5.0%

5.1%

5.4%

5.6%

5.8%

6.1%

6.4%

6.6%

6.9%

Deficit/surplus of
health system as
share of GDP

1.5%

1.4%

0.8%

0.4%

0.0%

-0.4%

-0.9%

-1.4%

-1.9%

-2.3%

Deficit/surplus of
expenditures and

revenues of health
system (mil. Skk)

22.1

31.9

28.7

19.7

-1.9

-38.7

-101.0

-207.1

-364.5

-573.8

Total health
expenditures as
share of total
government
expenditures

10.7%

10.9%

11.4%

12.0%

12.5%

13.0%

13.5%

14.0%

14.6%

15.1%

Total government
expenditures as
share of GDP

39.0%

38.2%

37.6%

37.4%

37.4%

37.3%

37.3%

37.2%

37.2%

37.2%

Total government
deficit/surplus as
share of GDP

-2.5%

-1.7%

-1.1%

-0.9%

-0.9%

-0.8%

-0.8%

-0.7%

-0.7%

-0.7%

Total government
public debt as
share of GDP

34.5%

32.2%

26.2%

22.4%

20.5%

19.4%

18.5%

17.6%

17.1%

16.9%

Figure 2. Comparison of total revenues & expenditures of health system (mil. Skk)
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Sensitivity tests and scenarios

For a deeper understanding of the mechanisms at work within the health care system, the
sensitivity scenarios were developed. The scenarios are based on possible deviations of wages
and the employment rate compared to the baseline scenario.

The scenarios are built on different assumptions of the labour market and general economic
trends. The scenarios present a comparison of the impacts of development in the economic
environment to the sustainability of the health care system. The baseline scenario presents the
most likely trend. Comparative scenarios present possible trends of both an optimistic and
pessimistic nature (see Figure 3).

Migration

The official demographic forecasts assume the balance in migration in the year 2050 in an
interval between 600 (very low scenario) and 9,000 (very high scenario) per year. The most
probable demographic forecast is the middle scenario, which assumes approximately 3,000
persons per year in the year 2050. We assume that most of those immigrating (whether on a
temporary or permanent basis) will be from younger age groups (25-45). Even so, the modelling
results indicate changes in the level of the model statistical errors. We consider that migration
will play only a marginal role with respect to financing of the health care system.

Figure 3. Deficit (-) and surplus (+) of the health system as share of GDP

2.0% +

1.0%

-1.0% 4

percent (%)

-2.0%

-3.0%

-4.0%

—4&@— Baseline scenario —— High wage scenario Low wage scenario

High employment rate scenario —¥— Low employment rate scenario —@— High wage, high employment rate scenario

—+— Low wage, low employment rate scenario ——=— High wage, low employment rate scenario Low wage, high employment rate scenario
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Conclusions

In a basic scenario, we quantify the most probable development of revenues and expenditures of
the healthcare system to year 2050. The basic assumption based on this scenario is that until
2025, the healthcare system will be in surplus. After 2025, the system will begin to run a deficit
with an average deficit of 1.2% of GDP.

This development will be caused by lower dynamics between budget revenues and
expenditures, which is explained by different dynamics of particular exogenous variables.

Revenues will experience high growth dynamics in the first decade, between 2006 and 2016.
This development is due to the high economic growth. After the Slovak economy reaches a
higher economic level in 2015, the dynamics of economic growth will decline accompanied by
a decline in the share of the population engaged in the workforce. The growth of revenues of the
health system will also fall.

The high dynamics of expenditures in the health system are based on aging and this
development will have a main impact between 2015 and 2035. Actual healthcare contributions
paid from gross wages total 14%. To mark equilibrium in the healthcare budget, the current rate
might be 9% and in 2050 it should be raised to 21%.

For purposes of examining the deviation of key exogenous explanatory variables, we have run
some sensitivity tests. We found that the healthcare budget will sensitively respond to the aging
of the population, wage growth and employment rate. On the other hand, the budget’s response
to different life expectations will be negligible.

The work aims to match the quantification of the basic scenario by sensitivity analysis on
predetermined key variables from demographic developments and the labour market.

In future, there is high uncertainty in migration trends. The key migration trend will be
emigration from Slovakia to states with higher developed economies in the first decade. After
the Slovak economy reaches a higher economic level, this trend might change and Slovakia will
experience immigration from states with less developed economies. The weight of these effects
will be determined by the globalisation process within the EU and elsewhere and EU migration
policies.

In the context of natural cyclical economic development, the labour market will also suffer.
These cycles will influence revenues of the healthcare system. One solution might be to
strengthen state policy-holders as an anti-cyclical factor of health revenues. Such questions are
relevant topics of future research.

The alternative scenarios have shown that even under optimistic assumptions, the financing of
the health care system is not sustainable in the long run. By the end of the year 2050, it will run
a deficit at the level 1.2-1.5% of GDP. The analysis proved that the income of the system is
most sensitive to changes in real wages as opposed to changes in the employment rate. A one
percentage increase/decrease in real wage leads to approximately 0.6-0.7% additional
growth/decline in income. A one percentage change in the employment rate will cause only
0.05% change in income. In the case of the most pessimistic scenario, the deficiency of the
system will fall to 3% of GDP. Migration will not play an important role considering its
marginal impact on the financing of the health care system.

Policy recommendation

From an economic policy perspective, we conclude that after 2025 the health system will suffer
from gradual deficit growth. It may be possible to soften the factors that cause this, but it will
not fully solve the problem. It will be necessary to raise the contributions to healthcare from
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gross wages. Eventually it will be necessary to raise other sources of revenue for the healthcare
system. Financial participation of patients seems to be unavoidable to restrict ineffective fund
allocation.

The health system is poorly reformed and systemic changes in its functioning are needed. The
main goal of any reform effort might be to increase the system’s efficiency with the
sustainability of budget restrictions. Systemic changes are also necessary in the administration
and management of the health system as well as in the organisation directed at lowering costs
and raising efficiency. Such factors might be preventive long-term care, public health awareness
campaigns and one-day surgery.

These activities will lead to a better health of the population and a rise in life expectancy. The
main ethical purpose of the health system will be achieved by those effects. Simultaneously,
expenditures on healthcare will rise and its economic stability will suffer. An ethical focus on
raising the health of the population is contradictory with an economic focus on stable funding of
healthcare. Quantitative analysis shows, however, that this contradiction is not crucial in the
development of expenditures as an increase in life expectancy leads only to a negligible rise in
heath expenditures.
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