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Introduction

Public finance sustainability is a fundamental condition
for economic and social development in any economy.
To assess the degree to which this condition is met in
Czech Republic, the Czech Fiscal Council (CFC) regu-
larly issues a Report on the Long-Term Sustainability of
Public Finances (the “Report”). Preparing the Report
and submitting it to the Chamber of Deputies of the Par-
liament of the Czech Republic is one of the CFC’s prin-
cipal duties under Act No. 23/2017 Coll., on the rules of
budgetary responsibility (the “Act”).

The main objective of the Report is to evaluate how
public finances are likely to develop over the next
50 years if the current government policies are main-
tained. At first glance, the 50-year timescale may seem
very long and subject to considerable uncertainty as re-
gards future trends. However, the CFC chose it not only
because it is commonly used in similar documents pub-
lished elsewhere around the world, but also because
the Czech Republic will face the most unfavourable de-
mographic structure — with all its negative impacts on
public finances — in 40 years’ time. The full scale of the
problem of long-term public finance sustainability,
caused primarily by population ageing, is only revealed
when a 50-year projection is used. Choosing a shorter
timescale would distort the situation considerably.

This, the second Report on the Long-Term Sustainabil-
ity of Public Finances examines the issues opened in
the first Report roughly six months on. The autumn
2018 timing of the publication of the first Report was
determined by the objective of fulfilling the CFC’s legal
mandate “to submit regular reports on the long-term
sustainability of public finances” in its first year of exist-
ence. However, the CFC does not regard the autumn
publication date as optimal, as such reports should ide-
ally reflect the current public finance and national ac-
counts data for the previous year with the shortest pos-
sible delay. These data are published in March and
April. The Convergence Programme of the Czech Re-
public, the General Government Budgetary Strategy of
the Czech Republic and other key public finance docu-
ments are also published in this period. The CFC has
therefore decided to publish the annual Report in the
first half of June.

This Report on the Long-Term Sustainability of Public
Finances contains a number of changes in content and
methodology by comparison with last year’s edition.
The current demographic projection of the Czech Sta-
tistical Office (CZSO), published in November 2018, is
a major new source of information. The new demo-
graphic projection is reflected on both the revenue and
expenditure sides of public finances in various structur-
ally crosscutting ways. When preparing this report, the
CFC also endeavoured as much as possible to incor-
porate the suggestions, comments and recommenda-
tions it has gathered during the public debate that has
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been going on over the past six months on various plat-
forms.

The objective of the Report is to test the implications of
the current public finance revenue and expenditure pa-
rameters for future decades, as determined by demo-
graphic trends and as affected by expected economic
growth. The Report is again based on the assumption
of no policy change, the general approach used to as-
sess public finance sustainability. The Report therefore
describes the potential consequences of not making
changes to public finance revenue and expenditure pol-
icy. It differs from the previous Report in that a larger
number of scenarios have been created. Different vari-
ants of the demographic projection published by the
CZSO are quantified. Another scenario links the retire-
ment age to rising life expectancy (an option already
considered in the current legislation). Lastly, the effects
of the upward trend in productivity growth that would
hypothetically occur as a result of ongoing digitalisation
and robotisation are tested.

The Report sets out to provide timely identification of
weaknesses that could result in a serious imbalance in
the public finance sector and to map out their time pro-
file. The main common denominator of these weak-
nesses is population ageing. The public is aware of this
problem, and the solution must be sought in the public
arena too. This Report plots the size of the potential
public finance imbalance over the coming decades.
Given the long timescale of the projection, the results
are subject to uncertainty, but the trend in, and esti-
mates of, the imbalance between public finance reve-
nue and expenditure are beyond dispute. Playing down
the future problems (either by directly rejecting the pro-
jections without giving clear counterarguments, or by
making more sophisticated reference to potential “ad-
justment mechanisms” without providing further quanti-
fication) would merely lead to a harder landing at a time
of economically unfavourable demographic trends.

The CFC does not have a mandate to table solutions
itself, but it does have the mandate and the ability to
assess the impacts of proposed solutions. It is in the
interests of all of society to debate how to face the in-
creasing pressure on public expenditure stemming
from population ageing. It will not be easy to reach a
consensus, as the meetings of the new Fair Pensions
Committee have shown. These aspects — contrasting
with the currently sound condition of public finances —
should be taken into consideration when reading the
Report. The longer the problem is put off, the narrower
the room for manoeuvre will be. With each year of delay
in preparing for demographic change we not only lose
valuable time, we also increase the cost of future ac-
tion.



Summary

1 Summary

The second Report prepared by the CFC shows that
despite a slight improvement on last year due to a
more favourable demographic projection, Czech
public finances remain unsustainable in the long
term. Compared with last year, a new Czech Statis-
tical Office (CZSO) demographic projection was
available to the CFC for the preparation of the Re-
port. This projection is updated every five years and
the latest version was published at the end of No-
vember 2018. However, the new CZSO data do not
indicate any major change in the long-term trends.

The Czech population continues to age. The share
of people aged 65+ in the total population is currently
19% and will increase to 30% over the next 50 years.
Given current revenue and expenditure policies, this
will lead to a significant increase in pension and
health and long-term care expenditure. Education
and defence spending will increase as well.

Real convergence to more developed countries and
economic growth accompanied by a growing share
of wages in GDP (leading to increased collection of
personal income taxes and social security contribu-
tions relative to GDP) will not suffice to offset such
trends on the expenditure side.

The general government primary balance, which is
positive in the early years of the projection, will drop
into marked deficits after 2030 as the baby-boom co-
horts begin to retire and will peak at just below 7% of
GDP around 2060.

According to the baseline scenario of the projection,
the “debt brake” threshold, which is legally set at
55% of GDP, will be breached around the year 2047.
The general government debt will, however, con-
tinue to increase, due not only to growing pension
system deficits, but also to an increase in interest
rates spurred by the country’s growing indebted-
ness. At the end of the projection’s 50-year horizon
in 2069, the debt in our simulation will reach some
222% of GDP. Even if financial markets were not to
react to the increasing debt, leaving the rate of return
on bonds at the level prior to the debt brake breach,
the debt-to-GDP ratio would amount to 175% of GDP
at the end of the projection.

Alternative scenarios that count, for example, on link-
ing the retirement age to expected life expectancy or
on favourable effects of digitalisation, automation
and robotisation on labour productivity, show that the
debt in relation to GDP would be lower than in the
baseline scenario at the end of the 50-year projection
horizon. However, the Czech Republic would not
achieve long-term sustainability of public finances
even under such favourable scenarios.

It is obvious that the public finance trends described
in the Report will require a response from political
representatives. The political representation will
need to adjust tax and expenditure policies at the lat-
est when the limits set by law are reached (1% of
GDP in the case of the structural deficit and 55% of
GDP in the case of the general government debt).
The considerable increase in projected debt in the
simulated period, indicating the size of the long-term
imbalances, at the same time implies that the adjust-
ments will have to be very strong and not merely cos-
metic.

Although the period over which the deficit and the
debt reach the limits defined by law seems to be long
enough to find a consensual solution to the long-term
unsustainability of Czech public finances, the oppo-
site is true. Neither politicians nor the general public
should be lulled into a false sense of security by the
developments expected over the next few years, in
which Czech public finances may seem at first sight
to be in good condition in terms of debt to GDP and
by international comparison. The projection clearly
shows that the unfavourable trend will accelerate af-
ter 2030. The costs increase with each year of post-
ponement of the necessary changes. The later re-
forms are adopted, the more painful they will be for
society.

It is therefore clear that it is necessary to start a se-
rious debate that will lead to concrete measures as
soon as possible. Such debate would help distribute
the burden of demographic change over more gen-
erations and at the same time provide economic
agents with more time to adapt.
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KEY FINDINGS in the baseline scenario
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2 Starting point and medium-term outlook

In the medium-term outlook, fiscal policy is assessed
primarily in the context of the current and expected
evolution of the business cycle. By medium-term out-
look, we mean the outlook for the whole of 2019 and

2.1 Starting point and fiscal effort

In 2018, the Czech Republic recorded annual GDP
growth of 2.9% and its output gap reached 1.7% of
GDP. Potential output grew at approximately the
same pace as GDP in the same period. Total factor
productivity was the main driver of potential output
growth (contributing 1.9 pp).’

The dominant demand-side contributor to GDP
growth was gross fixed capital formation (2.6 pp). Fi-
nal consumption expenditure of households and
government also contributed to the growth (1.5 pp
and 0.7 pp respectively). By contrast, the trade bal-
ance and change in inventories made negative con-
tributions.?

This favourable economic environment was reflected
in the finances of the general government sector. In
2018, the sector achieved a surplus of 0.9% of GDP.
Central government contributed a surplus of 0.2% of
GDP, local government a surplus of 0.4% of GDP
and social security funds a surplus of 0.3% of GDP
to the overall figure.® The structural balance was
0.4% of GDP. Fiscal effort recorded a negative figure
of —0.7% of GDP, as the surplus was smaller last
year than in 2017. General government debt stood
at 32.7% of GDP.4

In its current forecast in the April 2019 Convergence
Programme of the Czech Republic, the Ministry of Fi-
nance of the Czech Republic (MF CR) predicts pos-
itive, albeit slowing, real GDP growth for 2019-2022.
The positive output gap is also expected to close
over the coming period of 2020-2022. The year 2018
can therefore be regarded as the peak of the busi-
ness cycle. This path of the economy and the reduc-
tion in the positive output gap are reflected in a fall in

for the period that coincides with the time frame for
which the General Government Budgetary Strategy
is approved (three years), i.e. currently 2020-2022.

the general government cyclical balance from 0.4%
of GDP to zero in the final year of the forecast (2022).
As a result of expansionary fiscal policy this year and
the next, the structural balance will meanwhile de-
crease from a surplus of 0.4% of GDP in 2018 to a
deficit of 0.5% of GDP in 2020 (see Chart 2.1.1).
Over the following two years of the forecast it is ex-
pected to stay constant.5

According to MF CR projections,® the ratio of general
government debt to GDP will drop from 31.5% to
29.7%. However, the relatively large declines in the
ratio seen in previous years (such as the decrease
of 2 pp between 2017 and 2018) are unlikely to be
repeated, mainly because of lower GDP growth and
lower primary balances.

The financial results planned for the general govern-
ment sector for 2019—2022 continue to assume ad-
herence to the limits defined in the Act. Conse-
quently, neither the structural deficit limit of 1% of
GDP arising from the mechanism for deriving total
general government expenditure (see Section 10 of
the Act), nor the general government debt limit of
55% of GDP set forth in Section 14 of the Act will be
exceeded (see Charts 2.1.1 and 2.1.2). At the same
time, however, a deterioration in the cost of ageing
component of the S2 sustainability indicator” will
cause the Medium-Term Budgetary Objective (MTO)
for the Czech Republic (see Box 2.1) to be tightened
from —1.5% of GDP to —-0.75% of GDP, limiting the
room for any future fiscal expansion. So, if the gen-
eral government structural balance reaches the ex-
pected —0.5% of GDP in 2020, the room left for any
fiscal expansion will be only 0.25% of GDP.

" MF CR: Macroeconomic Forecast of the Czech Republic, April 2019, pp. 2 and 23.

2MF CR:
* MF CR:
4 MF CR:
® MF CR:

Macroeconomic Forecast of the Czech Republic, April 2019, p. 28.
Convergence Programme of the Czech Republic, April 2019, p. 47.
Macroeconomic Forecast of the Czech Republic, April 2019, p. 14.
Convergence Programme of the Czech Republic, April 2019, p. 49.

6 MF CR: Convergence Programme of the Czech Republic, April 2019, pp. 18 and 48.
" The S2 indicator shows by how many per cent of GDP the primary structural balance must be permanently improved (from a given year) to

make the general government debt remain stable over an infinite horizon.
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Chart 2.1.1 The general government structural balance 2010-2022
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Source: MF CR: Macroeconomic Forecast of the Czech Republic (April 2019), MF CR: Convergence Programme of the Czech Republic
(April 2019), CZSO (2019); CFC calculations.
Note: MF CR outlook for 2020—2022 (structural balance).

Box 2.1 Calculation of the Medium-Term Budgetary Objective for the Czech Republic

Each EU Member State has its own Medium-Term Budgetary Objective (MTO) under the Stability and Growth
Pact. It is expressed as a minimum structural balance reflecting the normal volatility of public revenues and ex-
penditure and the country’s debt and future liabilities. Despite its name, the MTO is a limit, not an objective.
Adherence to the MTO should allow Member States to maintain a sufficient reserve against the reference value
(a deficit of 3% of GDP) in ordinary cyclical situations and to improve the sustainability of public finances while
leaving room for automatic stabilisers to act.®

The MTO calculation is set out in an implementing document published by the Economic and Financial Committee
of the Council (EU) on the Stability and Growth Pact.® At national level, the MTO will be applied under the meth-
odology for deriving expenditure frameworks of the state budget and state funds'® if it is stricter than the 1%
structural deficit limit defined in the Act.

The MTO for the Czech Republic for the periods 2017-2019 and 2020-2022 is set equal to MTOP, a variant of
the MTO that takes into account implicit liabilities and debt. Under the current European Commission methodol-
ogy'" it is determined according to the following equation:

MTO"™P = —0.6 - nominal GDP growth + 0.33 - ageing cost + debt-reduction ef fort

The first term is calculated as the product of —0.6 and projected average nominal GDP growth until 2060 (for
MTOs over the period 2017—2019) and until 2070 (for MTOs over the period 2020-2022). The second term rep-
resents the budgetary adjustment that would cover a fraction (0.33) of the projected increase in the cost of ageing,
calculated to an infinite horizon. The third term reflects the debt-reduction effort specific to Member States with
debt above 60% of GDP, which is not currently the case of the Czech Republic. Table B2.1.1 presents the figures
used to calculate the Czech MTO'P over the periods 2017-2019 and 2020-2022. These figures are then substi-
tuted into the equation and the result is rounded to a quarter of a percentage point.2

8 MF CR: Convergence Programme of the Czech Republic, April 2019, p. 37.

9 EFC: Specifications on the Implementation of the Stability and Growth Pact and Guidelines on the Format and Content of Stability and
Convergence Programmes, 15 May 2017.

19 Methodology of Deriving Expenditure Frameworks of the State Budget and State Funds. Prague, MF CR and CFC, April 2018.

" European Commission: Vade Mecum on the Stability and Growth Pact — 2019 Edition, Institutional Paper 101, April 2019.

12 The value of the MTO is rounded towards zero when it is positive (a lower required surplus) and away from zero when it is negative (a higher
permitted deficit).
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Table B2.1.1 Figures for the calculation of MTO'-P

Components of MTO"P calculation ‘ MTO3017-2019 MTO 2020-2022

Projected nominal GDP growth (%) 3.6 3.5
Projected increase in cost of ageing (% of GDP) 2.4 4.7

Source: European Commission: Ageing Report 2015 and 2018, European Commission: Fiscal Sustainability Report 2015 and 2018
Note: 2% inflation assumed.

MTOLD., = —06-3.6+033-24+0=-22+0.79 = —1.41 = 1.50
MTOLD,_ = —0.6-3.5+033-47+0=—21+1.55=—0.55 = —0.75

The revision of the increase in the cost of ageing from 2.4% to 4.7% of GDP had a key effect on the tightening of
the MTO from —1.50% to —0.75% of GDP by the European Commission. MTO'C assumes coverage of one-third
of the cost of ageing, so the increase in that cost of 2.3 pp results in a tightening of 0.76 pp. The revision (reduc-
tion) of the growth estimate has only a minor effect on the MTO (a tightening of 0.1 pp).

The cost of ageing primarily reflects growth in the costs of pensions, health care and long-term care due to pop-
ulation ageing. The costs of pensions and long-term care were revised upwards significantly (from 0.6% to 2.2%
of GDP and from 0.5% to 1.1% of GDP respectively).'®

Chart 2.1.2 General government debt net of the state debt financing reserve 2010-2022
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Source: MF CR: Draft State Final Accounts of the Czech Republic for 2014, section E. State Debt Management Report; MF CR: Conver-
gence Programme of the Czech Republic (2017-2019), CNB: Government Financial Statistics; CFC calculations.

Note: MF CR forecast for 2019-2022.

The structure of public debt as regards holdings by
residents and non-residents shifted slightly towards
residents. At the end of 2017 domestic owners held
54.5% of public debt, whereas by the end of 2018
the figure had risen to 60.4% (see Chart 2.1.3). The
domestic public debt held by foreign investors thus
decreased during 2018. This was due to repayments
of short-term bonds and T-bills to non-residents by
the Ministry of Finance. Non-residents’ persisting ex-
posure to the Czech koruna is gradually turning them
into long-term investors in Czech government bonds.

The biggest buyers of Czech government bonds
were domestic financial institutions, which increased
their domestic public debt holdings by CZK 94 .4 bil-
lion. Banks accounted for CZK 44.2 billion of this fig-
ure, while other financial institutions — primarily insur-
ance companies and capital market funds — recorded
the dominant increase in holdings of CZK 87.1 bil-
lion. Other residents, by contrast, saw a decrease in
debt holdings of CZK 36.9 billion (see Chart 2.1.4).
From the risk assessment perspective, this change
is generally favourable, as it reduces the risk of ex-
ternal shocks spilling over to the domestic financial

13 Figures from European Commission 2018 and 2015: Fiscal Sustainability Report. The majority of countries saw an increase in the projected
cost of pensions, but the growth for the Czech Republic is the second-highest behind Luxembourg. The situation is similar as regards the
costs of long-term care. In this case, the Czech Republic is in equal third place (together with the UK) behind Luxembourg and Ireland
(European Commission: The 2018 Ageing Report: Economic and Budgetary Projections).

10



system, where a sell-off of domestic debt by foreign
investors would probably trigger high volatility in mar-
ket prices of Czech government bonds. In line with
international practice, the CNB considers 35% as the
critical threshold for the proportion of public debt held
by foreign entities.™ This threshold has been con-
stantly exceeded in the Czech Republic since 2015.

Starting point and medium-term outlook

At the end of 2019, domestic banks held 30% of pub-
lic debt, up 3 pp on a year earlier. The share of do-
mestic government bonds in bank assets dropped
modestly to 7% in 2018, slightly reducing the inter-
connectedness of the risks of the domestic banking
and government sectors.

Chart 2.1.3 Public debt held by residents and non-residents
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Chart 2.1.4 Public debt held by domestic residents
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2.2 Fiscal policy stance relative to the position in the business cycle

One of the functions of fiscal policy at the macroeco-
nomic level is to stabilise the rate of growth of the
economy. The stabilisation function of fiscal policy is
implemented through two types of instruments: auto-

4 See, for example, CNB (2018): Financial Stability Report 2017/2018.

matic stabilisers and discretionary measures. Auto-
matic stabilisers consist mainly of income taxes and
some social transfers. These stabilisers activate au-
tomatically, i.e. without any direct government inter-
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vention, in the course of the economic cycle. Discre-
tionary measures, which we discuss in subsec-
tion 2.3, are deliberate government measures that
change tax rates, social transfers and government
purchases, including capital purchases.

The nature of discretionary fiscal policy measures
can be analysed by means of the change in the pri-
mary structural balance. If this balance is increasing
(decreasing), the government is taking action to re-
duce (increase) aggregate demand. For fiscal policy
to fulfil its stabilisation function, therefore, the pri-
mary structural balance should increase (decrease)
when the output gap is positive (negative). From the
longer-term perspective, it is vital to pursue restric-
tive fiscal policy when the output gap is significantly

positive. This on the one hand will reduce the volatil-
ity of economic growth and on the other will ensure
that the general government sector creates sufficient
room for fiscal expansion when the output gap is
negative (countercyclical expansion).

Chart 2.2.1 illustrates the relationship between the
output gap and the change in the primary structural
balance. It shows clearly that last year and, accord-
ing to the forecast, 2019 and 2020 are characterised
by procyclical fiscal expansion. This will result in
there being limited room for active expansionary fis-
cal policy in the future. As a consequence, fiscal pol-
icy will not fully perform its stabilisation function this
year and in the subsequent years of the forecast.

Chart 2.2.1 Relationship between the output gap and the change in the primary structural balance 2014
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Note: MF CR outlook for 2020—2022 (primary structural balance).

2.3 Decomposition of the fiscal effort

The fiscal effort is the year-on-year change in the
structural balance expressed in percentage points. It
is an indicator of year-on-year fiscal policy tightening
(if the fiscal effort is positive) or loosening (if it is neg-
ative). The main categories of factors affecting the
fiscal effort are:

1. Autonomous developments — as a result
of higher taxation of labour than capital, for
example, a higher ratio of wages and sala-

12

ries to GDP will lead to higher general gov-
ernment sector revenue from personal in-
come tax and insurance premiums.

2. Discretionary government measures —
see Table 2.3.1 and the text below the table.

3. Factors depending on other determi-
nants — the investment activity of municipal-
ities, for example, is often dependent to
some extent on the implementation of oper-
ational programmes.
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Table 2.3.1 Decomposition of the fiscal effort 2014-2022 (pp)

2014 2015 2016 2017 2018 2019 2020 2021 2022

Taxes and social contributions
Other revenue

-17 -07 09 00 07 03 01 02 02

00 06 -16 -03 04 -03 -02 01 0.0

REVENUE

-1.7 01 07 03 11 00 01 01 01

Compensation of employees and intermediate consumption

Social transfers and social transfers in kind

04 03 -01 -01 -09 -02 -01 -01 -0.1
04 07 02 04 -01 -03 -03 00 oO.1

Interest 00 02 01 02 00 00 00 00 00
Investment -04 -10 19 -01 -07 00 -01 -01 -0.2
Other expenditures -03 05 01 02 -01 01 02 01 0.1
One-off measures 04 -05 01 -01 01 -01 00 00 00
EXPENDITURE 06 03 23 04 17 05 03 -01 -0.1

FISCAL EFFORT

-12 02 15 01 -07 -05 04 00 0.0

Source: CNB (2019): Government Financial Statistics, MF CR: Convergence Programme of the Czech Republic (April 2019), MF CR: Mac-
roeconomic Forecast of the Czech Republic (April 2019), CZSO (2019); CFC calculations.

Note: Taxes and social contributions are cyclically adjusted but the other items are not. Outlook data for 2020-2022 (Convergence Pro-
gramme). The subtotals may not add up to the total difference due to rounding.

Table 2.3.1 presents the decomposition of the fiscal
effort using the indirect method (i.e. as the year-on-
year change in the general government structural
balance and its subsequent decomposition) for the
period 2014-2022. The fiscal effort was significantly
affected in 2018 by an increase in revenue from
taxes and social contributions and, from the expendi-
ture perspective, an increase in compensation of em-
ployees and growth in investment. In the text below
the table we give the most significant discretionary
measures in terms of volume for 2018 as presented
by the Ministry of Finance in the 2018 and 2019 Con-
vergence Programmes.'®

Discretionary measures were implemented on both
the revenue and expenditure sides of the budgets in
2018. The most significant (i.e.those exceeding
CZK 1 billion) are presented below.

An increase in the minimum and guaranteed wage
under personal income tax collection had a positive
impact on the revenue side (i.e. an increase in rev-
enues) in the general government sector in 2018. In
addition to the aforementioned increase in revenues
due to growth in wages and salaries, there was a rise
in revenues of CZK 3.1 billion under social security
contributions due to an increase in payments for
state-insured persons (cash social benefit expendi-
ture increased to the same extent). According to the
Ministry of Finance, VAT revenues were increased

by CZK 3 billion by control statements'® and
CZK 1 billion by electronic sales registration.'” An in-
crease in the rate of excise duty on tobacco products
increased excise duty revenues by CZK 1.5 billion.18

An increase in the tax credit on the first child under
personal income tax had a negative effect on the
revenue side (i.e. a reduction in revenues) totalling
CZK 2.4 billion in 2018.%°

None of the discretionary measures introduced in
2018 had a significant positive effect on the ex-
penditure side (i.e. a reduction in expenditure) in
the general government sector.

Several discretionary measures had an upward ef-
fect on expenditure. The more significant ones in-
cluded an increase in compensation of employees,
which in 2018 alone lifted spending by approximately
CZK 31 billion. Expenditure on social transfers in
kind rose by CZK 2 billion as a result of the introduc-
tion of a 75% fare discount for the under 26s and
over 65s.20 Pension benefits had the largest upward
effect on expenditure in the area of cash social ben-
efits. Spending on this item increased by CZK 2.5 bil-
lion due to a change in the indexation formula?! in
addition to growth in the price level and real wages
leading also to an increase in pensions. Expenditure

' MF CR: Convergence Programme of the Czech Republic, April 2018 and 2019.
16 Amendment to Act No. 360/2014 Coll., amending Act No. 235/2004 Coll., on Value-Added Tax, as amended, and other related acts.

7 Act No. 112/2016 Coll., on Registration of Sales.

'8 Act No. 315/2015 Coll., amending Act No. 353/2003 Coll., on Excise Duties, as amended.
9 Act No. 200/2017 Coll., amending Act No. 117/1995 Coll., on State Social Support, as amended, and other related acts.

20 Government Resolution No. 206/2018.

2! The indexation formula is the sum of consumer price index growth or pensioner cost of living index growth (whichever is the higher) and
one half of real wage growth (Act No. 203/2017 Coll.). Previously, the indexation formula was the sum of consumer price index growth and
one third of real wage growth. If the increase in the average pension is lower than 2.7% under the current indexation formula, pensions will

be increased by that percentage figure (Act No. 212/2016 Coll.).
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was also increased by family policy measures?? and people with disabilities and long-term illnesses in-
measures to support people with disabilities?® and creased expenditure by CZK 9 billion overall in 2018.
people with long-term illnesses or their carers.?* The The state’s payment for state-insured persons went
measures in the area of family policy and support for up by CZK 3.1 billion.

Box 2.2 Sustainability in the medium term

Medium-term sustainability is derived from the initial level of general government debt and is determined going
forward by nominal GDP growth, the implicit (average) nominal interest rate on general government debt, and the
general government primary deficit, according to the following fundamental debt dynamics equation:

1+r PB,

dy =dp_q - -
71 149, GDP,

where d; and d,_, are the debt-to-GDP ratios in years t and -1 respectively, r is the implicit (average) nominal
interest rate paid on the debt, g: is annual nominal GDP growth between years t and t-1, PB; is the general
government primary balance in year t, and GDP; is nominal GDP in year t.

When assessing medium-term sustainability, the main issue is how the level of debt would change in the event of
an economic downturn as simulated by a stress scenario. The stress scenario also incorporates refinancing risk,
i.e. the risk that the cost of refinancing the part of the debt that would mature during the scenario will increase by
comparison with current market interest rates.

As general government debt is made up predominantly of state debt (central government debt: CZK 1,741 billion;
local government debt: CZK 79 billion),25 we focus primarily on this item.

We calculated two stress scenarios (see Table B2.2.1):

a) A severe stress scenario assuming flat nominal GDP over the next three years, i.e. in 2020, 2021 and 2022.
On the basis of the flat nominal GDP, we also assume flat nominal state budget revenues, while we still expect
expenditure to be in line with the figures published in the Draft Medium-Term Outlook for 2020-2021. The dynam-
ics of state budget expenditure in 2022 are derived from the General Government Budgetary Strategy of the
Czech Republic for 2020-2022.

b) A moderate stress scenario assuming annual nominal GDP growth of 2% over the next three years. The same
rate of growth is assumed for nominal revenues. The expenditure side in the moderate stress scenario is the
same as that in the severe stress scenario.

In both scenarios, we additionally simulate the response of financial markets to the downturn in the domestic
economy. Based on the post-2008 experience, this response is estimated by revaluing the interest rate to 4.5%
in the first year of the scenarios and 4.0% in the following two years. Bonds maturing in each year of the scenarios
(based on the current stock of bonds actually issued) will thus be refinanced under these interest rate conditions.
The same financing conditions will apply to the additional state budget deficits generated over the three-year
period. The initial state debt level for 2019 of 31.9% of GDP was taken from the Ministry of Finance’s central
government debt projection published in the April 2019 Convergence Programme of the Czech Republic.

The results are rather more favourable than those of the 2018 stress scenarios. There are several reasons for
this. The initial implicit interest rate is lower because of favourable state debt management conditions in 2018 and
early 2019. The three-year outlook for 2020—-2022 is also relatively comfortable from the perspective of the aver-
age interest rate paid on the general government debt. The increase in interest rates from their current levels
under the stress scenarios would not lead to any dramatic increase in debt service. The refinanced debt tranches
of previous years are also subject to a higher interest rate and the amount of bonds with the lowest coupons
maturing over the next three years is relatively low.

22 Act No. 148/2017 Coll. and Act No. 200/2017 Coll.

23 Act No. 301/2017 Coll., Act No. 93/2017 Coll. and Act No. 327/2017 Coll.

2 Act No. 259/2017 Coll., amending Act No. 589/1992 Coll., on Social Security Insurance and State Employment Policy Contributions, as
amended, and other related acts; Act No. 200/2017 Coll., amending Act No. 117/1995 Coll., on State Social Support, as amended, and other
related acts.

%5 MF CR: Fiscal Outlook of the Czech Republic (November 2018), p. 17.
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Table B2.2.1 State debt stress scenarios

2020 2021 2022 2020 2021 2022
Flat nominal GDP 2% nominal GDP growth
(severe stress) (moderate stress)
Total state budget balance (CZK billions) -100.0 -164.0 -228.0 -73.0 -109.0 -144.0
Total balance (% of GDP) -1.8 -2.9 -4.1 -1.3 -1.9 2.4
Primary state budget balance (CZK billions) -53.0 -111.0 -169.0 -27.0 -59.0 -91.0
Primary balance (% of GDP) -1.0 -2.0 -3.0 -0.5 -1.0 -1.5
Implicit interest rate (%) 2.9 3.0 3.1 29 3.0 3.0
Government debt (% of GDP) 337 36.8 41.0 327 34.0 359

Source: MF CR: Convergence Programme (April 2019), MF CR: Macroeconomic Forecast of the Czech Republic (April 2019), MF CR: Gov-
ernment Debt Management Report 2018; CFC calculations.

Under the severe stress scenario, the state debt would rise by almost 10 pp — from 31.9% of GDP in 2019 to 41%
of GDP in 2022. Even the moderate stress of a three-year stagnation of real GDP (given 2% nominal GDP growth
and 2% inflation) would generate a rise in the state debt-to-GDP ratio from 31.9% to 36% (see Table B2.2.1).

In the event of economic problems, however, the budgets of municipalities and regions, which are currently in
surplus, would also probably worsen. This could cause the overall general government debt to reach a higher
level than the simulations presented above indicate.

The debt dynamics relationship can also be used to determine the maximum permissible general government
debt level ensuring that the debt brake would not have to be activated over the three-year horizon of the severe
stress scenario. The ratio of state debt to general government debt is assumed to stay at the present level. With
a debt brake of 55% of GDP, the current limit is a state debt of 40% of GDP and a total general government debt
of 42% of GDP. The maximum relative permissible limit is not constant over time, as it depends on the current
government bond market situation and on the three-year public finance outlooks.

2.4 Effect of monetary factors

The economy is affected by monetary factors as well
as fiscal policy. The CNB’s main monetary policy in-
terest rate (the two-week repo rate) was raised five
times in 2018, from 0.5% at the start of the year to
1.75% at the end. The CNB Bank Board increased
the rate by a further 25 basis points at its May meet-
ing.28 The main reason for tightening monetary policy
in spite of uncertainty stemming from the external en-
vironment, was strong inflationary pressure in the do-
mestic economy reflecting, among other things, ro-
bust growth in wages and salaries.?” The gradual rise
in the two-week repo rate was reflected with varying
intensity along practically the entire length of the
yield curve, with the three-month PRIBOR rising from
an average of 0.77% in January 2018 to 2.02% in
April 2019.28 The 10-year government bond yield
went up from 1.77% to 1.82% in the same period.2°
Despite a large interest rate differential between the

% CNB: Summary — Inflation Report 11/2019.

Czech Republic and the euro area, the Czech cur-
rency did not strengthen against the euro — in April
2019 the exchange rate was 25.68 CZK/EUR, repre-
senting a year-on-year weakening of the koruna of
approximately 1.2%.30

For 2019, the Ministry of Finance forecast®' assumes
a modest increase in the three-month PRIBOR to
2.1%. For the following two years (2020-2022), it ex-
pects the rate to stagnate at 2.3%. The yield to ma-
turity of ten-year government bonds is expected to
rise from 2.2% this year to 2.4% in the subsequent
years of the forecast. The CZK/EUR exchange rate
is expected to strengthen gradually from an esti-
mated average of 25.5 CZK/EUR this year to 24.2
CZK/EUR at the end of the forecast horizon in 2022.

27 Besides raising interest rates, the CNB implemented some macroprudential policy instruments (an increase in the countercyclical capital
buffer and a tightening of the rules applying to the provision of housing loans). Macroprudential policy instruments respond mainly to the

financial cycle, which is longer than the business cycle.
2 CNB (2019): ARAD.

2 CNB (2019): ARAD. In March 2017, the last full calendar month of application of the CNB’s exchange rate commitment, the yield was 0.87%.

30 CNB (2019): ARAD.

31 MF CR: Convergence Programme of the Czech Republic, April 2019, p. 4.
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Chart 2.4.1 illustrates the interaction of monetary
and fiscal policy for the period of 2014—2022 (the out-
put gap in % of GDP is given in parentheses after the
years). For these purposes, we calculated a mone-
tary conditions index characterising the tight-
ness/easiness of monetary policy in simple terms.32
Monetary policy is getting tighter if the index is rising
and easier if it is falling. The chart shows that in some
years monetary and fiscal policy do not affect the

business cycle in the same direction (see, for exam-
ple, 2018 in Chart 2.4.1).

For 2019, our calculations indicate an easing of the
monetary conditions, primarily as a result of a lower
real three-month PRIBOR. According to Ministry of
Finance figures,3® growth in the real three-month
PRIBOR and a strengthening of the real effective ex-
change rate can be expected in the period ahead.

Chart 2.4.1 Monetary and fiscal policy in the context of the business cycle 2014-2022
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Source: MF CR: Macroeconomic Forecast of the Czech Republic (April 2019), MF CR: Convergence Programme of the Czech Republic
(April 2019), CNB (2019): ARAD, Eurostat (2019), International Monetary Fund (World Economic Outlook, April 2019), CZSO (2019); CFC

calculations.

Note: MCs = monetary conditions. The output gap in % of GDP is given in parentheses after the year. MF CR outlook for 2020-2022 (pri-

mary structural balance).

%2 The monetary conditions index comprises an interest rate component and an exchange rate component in a 3:1 ratio. The nominal three-
month PRIBOR, the GDP deflator and the real effective exchange rate deflated by the industrial producer price index enter the calculation.
The time series of the trend real interest rate and the real effective exchange rate were obtained using the Hodrick-Prescott filter and the

(standard) deviations from this trend were then used.

3 MF CR: Convergence Programme of the Czech Republic, April 2019, p. 4; MF CR: Macroeconomic Forecast of the Czech Republic, April

2019, pp. 19 and 36.
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3 Long-term macroeconomic projection

The long-term projection of general government rev-
enues, expenditure and balance over a 50-year time-
scale is based on the long-term projections for the
main macroeconomic variables relevant to the fiscal
projection. These variables include GDP growth, la-
bour productivity, employment, the volume of wages
and the related distribution of gross value added be-
tween labour and capital. As we relate our fiscal pro-
jection systematically to GDP and other real varia-
bles, nominal variables such as the inflation rate,

3.1 Real convergence

We chose neoclassical growth theory as the theoret-
ical basis for our long-term macroeconomic projec-
tion. The basic building block of this theory is the ag-
gregate production function, which describes how
various inputs (such as capital, labour and techno-
logical change) affect the volume of production. Ac-
cording to this theory, one can differentiate between
economies that are in their steady state and those
that are still converging to their steady state. The
Czech economy is a converging economy. This is
the starting point for our macroeconomic projection.
According to economic theory one can estimate the
size of the steady state towards which the Czech Re-
public should converge. However, this estimate is
conditional on the ratio of investment to GDP, the
rate of growth of the labour force and other variables
remaining constant over the entire projection period.
These are very strong assumptions, so we chose an
alternative approach in which a real-world economy,
specifically that of Austria, is assumed to represent
the steady state of the Czech economy (i.e. some
sort of convergence target). We opted for the Aus-
trian economy because — despite having some struc-
tural differences — it is a standard mixed economy of
an EU Member State that is similar in size to the
Czech Republic and because the difficult-to-quantify
factors that potentially influence the economy and its
steady state (such as cultural habits, the legal envi-
ronment and informal rules) in Austria are, in our
opinion, similar enough to those in the Czech Repub-
lic.

The convergence process can be modelled in sev-
eral ways. For example, one can assume conver-
gence of GDP per capita, convergence of GDP per
worker (which would be closest to the theory) or con-
vergence of output per hour worked. As the last men-
tioned option is subject to considerable data prob-
lems, and as our projection is for a period in which
demographic changes are going to occur, we base

nominal wages and nominal interest rates are less
important. Unlike the medium-term outlook, the long-
term projection abstracts from the business cycle.
Although we assume that cyclical fluctuations of the
economy will continue to occur, their timing cannot
be predicted in the long run, hence their size cannot
be reliably quantified either. We therefore simulate
the paths of potential GDP and other corresponding
macroeconomic variables.3*

our projections on convergence of GDP per worker.
According to the theory, economies should converge
to their steady states such that the difference be-
tween the steady state and the actual state of the
economy shrinks by a constant percentage each
year. The gap between the Austrian and Czech GDP
per worker levels (estimated at 28% of the Austrian
level in purchasing power parity in 201835) has nar-
rowed by roughly 2.3% a year on average over the
last 20 years (currently by approximately 0.6 pp of
the gap a year). This rate is similar as in other tran-
sition countries and is also in line with the usual em-
pirical convergence results, so we use it to simulate
the convergence of whole-economy labour produc-
tivity (see Chart 3.1.1).36

However, the shrinking gap between the steady state
and the converging economy is only one component
of long-run growth. An economy that is in the steady
state and in which the labour force is not expanding
grows at the rate of growth of technology (i.e. the
rate of growth of aggregate factor productivity). This
growth must therefore be added to the convergence
component when estimating the long-run rate of
growth of the Czech economy. In our simulation we
use a figure of 1.5% a year as the rate of growth of
output per worker in the steady state resulting from
growth in technology. This is the long-run average
for developed countries if we eliminate the effect of
the financial crisis in 2008 and 2009, when many Eu-
ropean countries saw a sustained decline in whole-
economy productivity. In our simulation, the rate of
growth of GDP per worker thus falls steadily from
2.4% at present to 1.6% at the end of the projection
as a result of the convergence component of growth
gradually being exhausted. With the given parameter
settings, this implies that whole-economy labour
productivity will be at 91% of the future Austrian level
at the end of the projection in 2069.

34 A more detailed explanation of the procedure and parameters used for the long-term macroeconomic projection is given in OCFC (2019):
Dlouhodoba makroekonomicka projekce CR [Long-term Macroeconomic Projection of the Czech Republic, available in Czech only].

35 According to OECD statistics.

36 For details, again see OCFC (2019): Dlouhodoba makroekonomicka projekce CR.
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Chart 3.1.1: Process of convergence of output per worker to the Austrian level (Austria = 100)
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Productivity growth will be affected by, among other
things, the ongoing wave of robotisation and digitali-
sation. However, we do not explicitly model these
phenomena, because in our opinion they are merely
new forms of technological progress, which the neo-
classical growth theory works with routinely. We are
not saying that robotisation and digitalisation will not
affect economic variables, we just believe that they
will neither fundamentally change the functioning of

3.2 Demographic projection

While growth in GDP per worker is modelled inde-
pendently of population growth in the long-run pro-
jection, total GDP will clearly be affected by both the
number of citizens and the age structure of the pop-
ulation. The demographic projection is therefore one
of the main inputs to the macroeconomic projection,
as the simulation of the number of workers is based
upon it. For our purposes, we use the CZSO’s No-
vember 2018 demographic projection, which is
drawn up in three variants: medium, high and low. A
no-migration version (i.e. with zero net migration for
each year of the projection) is additionally calculated
for the medium variant.38 We opted for the medium
variant as the default baseline scenario for our pro-
jections and prepared alternative scenarios based
on the other variants where it was possible and rele-
vant to do so. The latest projection has undergone

the market economy, nor be quantitatively significant
enough to necessitate a change to the current theo-
retical framework.3” In alternative scenarios (see
section 6.2), however, we nonetheless test the im-
pact of a productivity growth acceleration of 1 pp a
year over the entire projection period. As we demon-
strate, the impacts of such an acceleration on the fis-
cal projection do not change our fundamental con-
clusions.

many changes by comparison with the original 2013
CZSO demographic projection used in last year's
Report on the Long-Term Sustainability of Public Fi-
nances.® That said, the most important feature of all
the variants of the demographic projection is still a
rising share of people aged 65+, which should reach
roughly 30% (or higher for the low variant and the no-
migration variant) around 2059. This will be aided by,
among other things, an increase in life expectancy of
8.3 years for men and 6.6 years for women by 2069.
Population ageing is common to all the projection
variants, though there are significant differences in
other indicators between the variants. For example,
the difference in the total population between the
high variant and the medium no-migration variant is
almost three million at the end of our projection (see
Chart 3.2.1).40

37 For more details on the possible consequences and problems associated with automation and robotisation, see Hindls, R., Hronova, S.
(2019): Robotizace, rozvoj umeélé inteligence a jejich dopad na ekonomiku, UNRR [Robotisation and the Development of Atrtificial Intelligence

and their Impact on the Economy, OCFC, available in Czech only]. However, we should also point out that labour productivity growth has yet
to accelerate perceptibly in developed countries. On the contrary, statistically measured labour productivity has been lagging behind the long-

run growth trend in many developed countries over the last 10 years.

3 CZSO (2018): Projekce obyvatelstva Ceské republiky 2018-2100 [Population Projection of the Czech Republic 2018-2100, available in

Czech only].

3% See section 6 for a more detailed comparison of the current demographic projection and that used in the preparation of the Report in 2018.

40 CZS0 (2018): Projekce obyvatelstva Ceské republiky 2018—2100.
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Chart 3.2.1: Population paths in the variants of the demographic projection
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Using the demographic projection, we estimate the
growth in the number of workers based on the growth
in the number of people aged 21+ minus the pro-
jected number of old-age pensioners and level-3 dis-
ability pensioners. We estimate the numbers of ben-
eficiaries of such pensions according to the statutory
retirement age and other parameters.#' We assume

that the rate of economic activity is constant in this
population category and that the natural rate of un-
employment likewise remains constant. If we com-
bine the rate of growth/decline in the labour force ob-
tained in this way with the projection of GDP per
worker, we get the growth paths for total GDP and
GDP per capita (see Table 3.3.1).

3.3 Real wages and the primary income distribution

Wage growth plays a major role in the projections for
the pension system, education and health care and
other areas. In our projection, we derive the evolution
of real wages from the long-run growth projection for
GDP per worker. In contrast to the other projections,
however, we do not assume that real wages will grow
at the same rate as GDP per worker, because the
ratio of compensation of workers to gross value
added (GVA) was and to a large extent still is low in
the Czech economy compared with other coun-
tries.*2 Nevertheless, this indicator has been increas-
ing steadily over the years.*3 Such change in the dis-
tribution of GVA is important for, among other things,
the level and structure of future tax revenues. As we
see no reason a priori why this ratio should be sys-
tematically lower in the Czech economy than in de-
veloped countries in the long run, we assume a pro-

cess of convergence here as well. In this case, how-
ever, economic theory does not offer a clear guide to
the speed of convergence of the ratio of compensa-
tion of workers to GVA, so we use the same rate at
which GDP per worker converges. This means that
the gap between the ratio of compensation of work-
ers to GVA in the selected developed countries and
the same ratio in the Czech Republic also narrows
by 2.3% a year in our simulation.**

As with long-run productivity growth, we do not ex-
plicitly consider the impact of digitalisation and robot-
isation on the primary income distribution (i.e. the
distribution of income between labour and capital).
While the effect of this phenomenon on the data is
imperceptible in the case of productivity, there is
some doubt whether the labour share of output is de-
clining in developed countries due to technological

4! The methodology and projection for the number of pension beneficiaries is described in more detail in section 4.
“2 For better international comparability, we work with the ratio of compensation of workers, which we define analogously to compensation of
employees except that we include an estimate of compensation of entrepreneurs (the self-employed). The figure we use per self-employed

person is equal to the average per employee.

43 See Box 3.1 for a more detailed explanation of the evolution of the ratio of compensation of workers to GVA in the Czech Republic.
4 The selected developed countries are Austria, Germany, Sweden, Denmark, Belgium, the Netherlands and Finland. For details, see OCFC
(2019): Dlouhodoba makroekonomicka projekce CR [Long-term Macroeconomic Projection of the Czech Republic, available in Czech only].
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change (i.e. whether it is moving in the opposite di-
rection to that assumed in our simulation).*® For now,
however, the changes in the primary income distri-
bution in developed countries are not large and sys-
tematic enough to enable their cause to be identified.

Technological progress, however, can also change
the inequality in the distribution of income among
workers (i.e. within the share for labour) without sig-
nificantly changing the aggregate primary income
distribution. Some research suggests that this is in-
deed the case. While some occupations are comple-
mentary to the current technological progress (and
are therefore enjoying rapidly rising real wages), oth-
ers are being substituted by it.#6 However, we do not
explicitly include this effect in the simulation either,
as it is difficult to quantify and it is not even clear in
which direction it would affect the fiscal balance.

chosen, real wages are rising more quickly than la-
bour productivity. Overall, then, we assume in our
projection that real wages will grow by 2.1% a year
on average (see Table 3.3.1). This is about 0.2 pp
higher than per worker GDP growth. We fully ab-
stract from the effect of the terms of trade, which
could also affect the gap between real wage growth
and productivity growth in the long run. Such a gap
between productivity growth and wage growth over
a period of 50 years may seem to be a discrepancy,
but note that this gap averaged 0.6 pp between 1995
and 2017 (average real wage growth of 3% and av-
erage growth in GDP per worker of 2.4%), and even
that was not enough to offset the unusually low ratio
of wages to GDP in the Czech economy.*’

In order to calculate the interest paid on general gov-
ernment debt, we still need to make an assumption

about the rate of inflation, because the latter affects
nominal interest rates. Over the entire period of our
projection, we assume that the rate of consumer
price inflation is equal to the rate of growth of the
GDP deflator, namely 2% a year. This inflation rate
is in line with the CNB’s current inflation target.

The increasing ratio of compensation of workers
(and hence also employees) to GDP in our projection
means that the volume of wages and salaries is
growing faster than GDP in the long term, at the ex-
pense of the gross operating surplus of firms. Re-
gardless of the variant of the demographic projection

Table 3.3.1 Average annual growth rates based on the long-term projection (%)

2019-2030 2031-2040 2041-2050 2051-2060 2061—2069| Entire period

GDP per capita 23 1.8 1.2 1.5 2.2 1.8
GDP total 24 1.7 1.2 1.4 2.0 1.8
Average real wage 25 2.2 2.1 1.9 1.8 2.1

Source: CFC calculations.

Box 3.1 Sector analysis of the share of compensation of workers in gross value added

Compensation of workers naturally differs from sector to sector — some sectors (such as energy and network
industries) are capital intensive and compensation of workers in them has a relatively small share in gross value
added (GVA). By contrast, other sectors (such as education, health and social care and public administration) use
little capital per unit of labour and can thus be expected to display a high share of compensation of workers in
GVA. However, the shares of the various sectors in total GVA in the economy are changing steadily over time.
The question is, therefore, to what extent the past growth in the share of compensation of workers in the Czech
economy has been due to change in the structure of the economy and to what extent it has been due to changes
in the shares of compensation of workers in individual sectors.

The total share of compensation of workers a is a weighted average of the shares of compensation of workers in
the individual sectors a;, where the weights are the shares of GVA created in the various sectors in total GVA.
We can decompose these weights into two components — a relative labour productivity component indicating the
value added per worker in the sector relative to the average value added per worker in the economy as a whole,
and a component describing the share of the sector in total employment in the national economy. If we denote
productivity per worker as gva and the number of workers as L (or, where relevant, as L with the relevant sector
index), we can break down the share of compensation of workers as follows:

4 See, for example, the survey of empirical findings in Mai Chi Dao et al.: Understanding the Downward Trend in Labor Income Shares, in
IMF: World Economic Outlook, April 2017.

8 |bid.

47 OECD figures.
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GVA; gva;
a=Yia =Y — =

To determine whether the observed growth in a is caused by increasing weights of sectors with higher shares of
compensation of workers or by the fact that the share of compensation in some sectors is rising, we calculated
two hypothetical series of a. In the first hypothetical series, we abstracted from sectoral change — we assumed
that the sectors’ shares in total GVA stay at the 1993 level but the sectoral «; change in the same way as they
changed in reality. If the change in the actual « is primarily a result of the fact that the sectoral a; changed, this
hypothetical series of @ must be similar to the historical series. In the second hypothetical series, by contrast, we
abstract from changes in the sectoral a; — we assume that sectors keep their sectoral a; at the 1993 level but the
weights of the sectors in the value added produced in the economy change as they changed in reality. If the
change in the actual « is primarily a result of changes in the sector structure of the economy, this second hypo-
thetical series should be similar to the actual historical series of a.

A comparison of the historical pattern and the hypothetical series shows clearly that the growth in the GVA share
of compensation of workers in the Czech Republic over the past quarter of a century was not a result of structural
shifts in the economy (see Chart B3.1.1). On the contrary, it was caused predominantly by the fact that the sectoral
shares of compensation of workers grew in certain sectors. The data reveal that the sectoral shares of compen-
sation of workers increased primarily in services (transport, hotels and restaurants, finance, public administration,
education and health care). By contrast, manufacturing — the sector most strongly affected by technological ad-
vancement — surprisingly displays no clear trend in the share of compensation of workers (see Chart B3.1.2).
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4 Revenue and expenditure in the long-term projection

The macroeconomic projection contained in the pre-
vious section forms the basis for the projection of
general government revenue and expenditure. We
split these into two categories: first, revenue and ex-
penditure that will be directly affected by demo-
graphic change, and second, revenue and expendi-
ture that will be affected by convergence effects,
i.e. effects caused by the very fact of the Czech
economy expanding and converging in the long run
towards the level of advanced countries. In reality,

4.1 Pension system

The pension system consists of old-age pensions,
disability pensions and survivors’ (widows’, widow-
ers’ and orphans’) pensions. The system is managed
and administered by the Czech Social Security Ad-
ministration (CSSA), with the exception of the armed
forces, for which the system is managed by the rele-
vant ministries (the Ministry of the Interior, the Minis-
try of Defence and the Ministry of Justice). However,
the terms for members of the armed forces are the

41.1 Old-age pensions

Old-age pensions are quantitatively the most im-
portant component of the pension system. They are
currently drawn by approximately 2.4 million people,
and their number will be determined predominantly
by demographic change and changes to the statu-
tory retirement age (which is currently rising at differ-
ent rates for men and women in accordance with an
annex to Act No. 155/1995 Coll., on Pension Insur-
ance, and will gradually move to 65 years for both
men and women by 2030).48

We start by looking at the number of old-age pension
beneficiaries and in the next step we estimate the
level of newly granted and average old-age pen-
sions. The number of old-age pension beneficiaries
cannot be derived simply from the demographic pro-
jection and the statutory retirement age alone. A sub-
stantial role is played by the option of retiring early
or, conversely, by the option of working beyond re-
tirement age and thus enhancing the old-age pen-
sion. For these reasons, we use the “rate of retire-
ment” (i.e. the ratios of the number of pensioners to
groups of people defined in terms of age or otherwise
— see later for more details) for the simulation of the
number of old-age pensioners. However, we first
need to take into account the fact that the number of

the demographic and convergence effects will be
more or less intertwined, but demographic effects will
prevail in the pension system, health care, social
benefits and long-term care. Convergence effects
will have more weight in the case of expenditure on
public investment and public employees’ pay and in
the case of revenue from certain taxes and social se-
curity contributions. We will start by looking at the ar-
eas affected by demographic change.

same as those for the insured falling under the
CSSA, so in the simulation we treat the entire pen-
sion system as a single entity. We initially focus on
the expenditure side of the system, modelling first
the number of recipients of each type of pension and
then the levels of those pensions. The revenue side
of the system is modelled directly on the basis of our
macroeconomic projection, as pension insurance
contributions constitute taxation of labour income.

old-age pension beneficiaries interacts with disability
pensions. This is because these two types of pen-
sions are mutually exclusive — disability pension ben-
eficiaries cannot simultaneously be old-age pension
beneficiaries. However, it is also the case that disa-
bility pensions are converted into old-age pensions
when the beneficiary reaches the age of 65 (see sec-
tion 4.1.2 on disability pensions for more details). For
these reasons, we work with rates of retirement that
relate not to the entire population of a given age, but
only to the section of the population that is not draw-
ing a disability pension. It turns out that when this
approach is applied, the empirical rates of retirement
are smoother and not subject to volatility caused by
the changing share of disability pensioners.

Another fact we need to consider for projection pur-
poses is the raising of the statutory retirement age.
Not surprisingly, the retirement age is the variable
that underpins the decision on the timing of old-age
retirement. We therefore construct the rates of retire-
ment as a function of time to the statutory retirement
age, not of biological age. The rate of retirement thus
tells us, for example, what per cent of those who are,
say, two years short of the statutory retirement age

48 Although Section 4a of the Act on Organisation and Implementation of Social Security (No. 582/1991 Coll., as amended) indicates that the
statutory age may change in the future depending on the development of life expectancy, the actual statutory retirement age is governed by
an annex to the Act on Pension Insurance (No. 155/1995 Coll.) currently in force, so this statutory age enters the baseline scenario of our
projection. We consider the linking of the retirement age to life expectancy under Act No. 582/1991 Coll. as an alternative scenario in section 6.
For a more detailed comparison of the Czech pension system with those in selected European countries, see Lakotova, L. (2019): Kompara-
tivni analyza penzijnich systémd, UNRR [Comparative Analysis of Pension Systems, OCFC, available in Czech only].
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(and are not disability pension beneficiaries) are al-
ready pension beneficiaries, or what per cent of
those who reached the statutory retirement age, say,
a year ago are now receiving a pension.

We derived the rates of retirement used in the simu-
lation of the number of old-age pensioners sepa-
rately for men and women as the average empirical
retirement rates recorded in 2013-2017.4° The em-
pirical retirement rate curves seem stable enough,
but for the long-run projection we also need to take
into account the fact that they are derived on the ba-
sis of a period in which the retirement age was rising.
So if, when calculating the rate of retirement, we are
comparing the number of people whose age is now,
say, two years lower than the current retirement age,
we are not using the rate of retirement that is actually
relevant to people of that age, because after those
two years have passed, the actual retirement age for
them will be higher as a result of the rising retirement
age. As soon as the retirement age stops rising after
2030 in the baseline scenario, it is therefore logically
consistent to use slightly modified rates of retirement
(with more moderately sloped curves, differentiating
between men and women). We use similarly modi-
fied retirement rates when estimating an alternative
scenario in which the retirement age is linked to life
expectancy and will be increased at a rate depend-
ent on increasing life expectancy (the alternative
scenario quantified in section 6).5°

Revenue and expenditure in the long-term projection

When simulating the number of old-age pension ben-
eficiaries, we thus start by deducting the number of
disability pension recipients of a given age (which is
also simulated — see the next subsection) from the
size of the individual cohorts projected by the demo-
graphic projection. In the next step, we apply the rel-
evant rate of retirement to the resulting number and
obtain the projected number of old-age pensioners.

The baseline projection scenario initially indicates a
broadly constant number of old-age pensioners fol-
lowed by steady growth in the latter 2030s and the
2040s. This is caused primarily by the 1970s baby-
boomers starting to retire. The fact that the retire-
ment age will stop rising also plays a role. According
to the simulation, the number of old-age pensioners
will peak around the year 2059 at around 3.2 million,
i.e. roughly one-third higher than today. It will then
begin to fall as the baby-bust cohorts born in the
1990s reach retirement age (see Chart 4.1.1).

Besides the change in the number of pensioners,
there will be a change in gender structure, as the
equalisation of the statutory retirement ages for men
and women will lead to arise in the proportion of men
in the total number of old-age pensioners. The per-
sisting predominance of women in the future will be
due solely to higher life expectancy among women,
whereas today the fact that women reach statutory
retirement age earlier also plays a major role.

Chart 4.1.1 Projection of the number of old-age pensioners (medium variant of the demographic projec-

tion)
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4% For women, we considered a single aggregated retirement rate only. The model scenario involved a woman with two children.
50 For a more detailed description and discussion of rates of retirement and modifications thereof as a result of different rates of increase in
the retirement age, see OCFC (2019): Projekce dichodového systému [Pension System Projection, available in Czech only].
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In order to project old-age pension expenditure, we
also need to estimate the average old-age pension
level. It is affected both by the level of newly granted
pensions and by the level of pensions already in ex-
istence and thus granted at various times in the past.
Let’s focus first on the level of newly granted pen-
sions. A pension consists firstly of a “basic assess-
ment”, which is tied to the average wage in the econ-
omy. In our simulation we assume that the basic as-
sessment will stay at the current level 10% of the av-
erage wage. The second component of the pension
is a “percentage assessment”’, which is derived from
the insured person’s past earnings indexed accord-
ing to the average wage and the number of years of
insurance (including credited periods and other ad-
justments). The calculation also contains two “reduc-
tion limits”, which are a redistributive element reduc-
ing the differences in newly assessed pensions.
These reduction limits change every year on the ba-
sis of average wage growth.

We simulate all pension levels as a percentage of the
average wage. As the starting point for our projection
of the level of newly granted pensions we use the
latest known figures, according to which the replace-
ment ratio was 46.6% of the average wage for men
and 39.6% for women.5" The lower newly assessed
pensions of women are due both to lower wages dur-
ing their careers and to their lower statutory retire-
ment age and thus shorter insurance period. Follow-
ing the equalisation of the statutory retirement ages
for men and women (i.e. after 2030), and assuming
that the gender wage gap is maintained, the differ-
ence between the newly granted pensions of men
and women will therefore drop (because the insur-
ance period will be extended more for women). For
men we assume a broadly constant ratio of newly
granted pensions to the average wage (46.6%),
while for women we gradually raise the ratio in our
simulation so that it reaches 44.0% of the average
wage in 2030. Such ratios correspond to an insur-
ance period (including credited periods) of 41 years,
which, given the future retirement age, we regard as
a conservative estimate. In addition, we slightly re-
duce the ratio of newly granted pensions to the aver-
age wage between 2050 and 2055 (and keep it re-
duced to the end of the projection) to take account of
the fact that periods of university education will no
longer be recognised as credited periods.5?

To calculate the overall average pension, however,
we also need to model already granted pensions.
The indexation scheme currently in place assumes
full indexation to inflation (with some modifications —
see below) and semi-indexation to real wage growth.

Though current pensions are fully indexed to the in-
flation rate, the current indexation system addition-
ally allows for indexation based on the costs of living
of households of pensioners. In any given year, the
index that will be more favourable for pensioners will
be used to index pensions.

We take this rule into consideration in our simulation,
as we believe there are reasons for the inflation rate
determined from the consumption basket of house-
holds of pensioners to be systematically higher than
the inflation rate based on the overall consumer price
index. This is mainly because of the higher share of
services in the consumption basket of households of
pensioners. In a growing economy, prices of services
rise faster than prices of industrial goods in the long
run, due to slower growth in labour productivity in the
service sector than in tradable goods-producing sec-
tors (a phenomenon analogous to the Balassa-Sam-
uelson effect). In our simulation, we therefore as-
sume a 0.3 pp difference over the entire projection
horizon and we add this figure to the real wage-
based indexation of pensions every year.

In addition to newly granted pensions and indexa-
tion, the average old-age pension is affected by the
demographic structure of pensioners. Each year,
pensioners with newly granted (and hence above-
average) pensions will swell the total pensioner
count. On the other hand, a proportion of pensions
will cease to be paid. The change in the average pen-
sion thus reflects the change in existing pensions
(i.e. their indexation to inflation and real wage
growth), the number and level of newly granted pen-
sions and, finally, the number and level of terminated
pensions. However, the average level of terminated
pensions is not captured in any available statistics.
For simulation purposes, we therefore simply as-
sume that the ratio of the average terminated pen-
sion to the average old-age pension is constant.53

Integrating all these assumptions into our demo-
graphic projection implies an average pension to av-
erage wage ratio that fluctuates in a range of 38% to
40.4% (see Chart 4.1.2). Its course is determined by
a combination of effects, although the sizeable
growth in the ratio in the 2030s and 2040s is caused
by a rapid rise in new pensioners and a simultaneous
increase in the share of men in the total number of
pensioners (both groups have higher pensions in rel-
ative terms). The two last-mentioned factors, i.e. the
higher rate of inflation for households of pensioners
and the lower level of terminated pensions, also in-
crease the simulated average replacement ratio. In

51 MoLSA (2018): Statisticka ro¢enka z oblasti prace a socialnich véci 2017 [Statistical Yearbook in the Area of Labour and Social Affairs

2017, available in Czech only], CZSO 2019.

%2 For a more detailed description, see OCFC (2019): Projekce duichodového systému [Pension System Projection, available in Czech only].

%3 Payment of pensions is more likely to be terminated for older pensioners, who have lower pensions on average. We therefore set the level

of terminated old-age pensions at 95% of the average old-age pension.
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their absence, it would probably be 3.6 pp lower at
the end of the projection (see Chart 4.1.2).

From our knowledge of the path of the ratio of pen-
sions to the average wage and the path of the num-
ber of old-age pensioners, we can easily derive the
path of old-age pension expenditure expressed as a
percentage of GDP. The expenditure peaks at 11.7%
of GDP around 2059 (see Chart 4.1.3). The rise in

Chart 4.1.2 Average old-age pension to average
wage ratio
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expenditure compared with the present is due partly
to the assumed increase in the ratio of compensation
of employees to GDP (which feeds through to growth
in pensions via indexation) and partly to an increase
in newly granted pensions (especially those granted
to women) stemming from a lengthening insurance
period. However, the most important factor is natu-
rally growth in the number of pensioners.

Chart 4.1.3 Share of old-age pension expendi-
ture in GDP (%)
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Note: The alternative average pension to average wage ratio is that which would apply if we were to abstract from the higher growth in the
living costs of households of pensioners and the lower level of terminated pensions.

4.1.2 Disability pensions

When projecting disability pensions, we again pro-
ject first the number of beneficiaries and then the av-
erage disability pension. The projection of the num-
ber of disability pensioners is based on assumptions
about the proportion of persons receiving a disability
pension in each age cohort (the rate of disability). In
the past, the rates of disability for given age catego-
ries were fairly stable, allowing us to project them
into the future.5* Generally speaking, the rate of dis-
ability increases with age. In the past it peaked at the
ages of 60-61 among men and 56-58 among
women. For higher ages, the age-specific disability
rates are currently lower than they were in the past,

especially for men. This a manifestation of the
healthy ageing hypothesis and possibly also of a
stricter approach applied by medical examiners.%®
The rates of disability fall close to retirement age.
This is because disability pensioners who reach the
age of eligibility for an old-age pension (including in
the case of early retirement) and whose calculated
old-age pension is higher than their disability pension
will start to draw that higher old-age pension and are
taken off the disability pensioner register. On the
other hand, some disability pensioners, mostly those
with the highest degree of disability, receive a disa-
bility pension that is higher than their calculated old-

54 For a more detailed description of the method for projecting the number of disability pensioners, see OCFC (2019): Projekce dichodového

systému [Pension System Projection, available in Czech only].

% See Report on the Long-Term Sustainability of Public Finances 2018, Box 4.1.
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age pension would be, and do so until the age of 65,
when their disability pension is converted into an old-
age pension of the same amount. The rate of disa-
bility in the population aged 65+ is thus zero.

When projecting age-specific disability rates (see
Chart 4.1.4) we need to take the rising retirement
age into account. We assume that the disability rates
for under-55 cohorts will be equal to the average for
2015-2017 or the rate for 2017 if the latter was
lower. We also assume that the disability rate curve
will peak two years before retirement age and that
the disability rate will rise steadily to this peak from
the age of 55. We thus project lower disability rates
as the peak of the disability rate curve shifts to a
higher age, which we interpret as a manifestation of
the healthy ageing hypothesis. For the age of 64, we
assume a disability rate equal to the average for
2013-2017 and we again assume an even decline in
the disability rate from its peak until the age of 64.
For the medium demographic projection we also
consider an alternative in which the retirement age is
tied to life expectancy.

In all the projection variants56 the number of disability
pensioners rises by 14.6—17.4% compared with the
present and peaks in 2036—2038. The share of disa-
bility pensioners in the total population increases by
0.5-0.8 pp from the current 4% in the same period.
The highest share of disability pensions occurs in the
medium demographic projection with no migration.
In the most likely medium variant of the projection,
the share of disability pensioners in the population

Chart 4.1.4 Projected female and male disability rates
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4.1.3 Survivors’ pensions

Survivors’ pensions comprise widows’, widowers’
and orphans’ pensions. Again, we first simulate the
number of recipients of each type of pension. For or-
phans’ pensions, we will assume a constant ratio of

peaks at 4.6%. The growth in the number of disability
pensioners is linked on the one hand with population
ageing and on the other hand with the raising of the
statutory retirement age, especially in the case of
women. In 2039-2060, the number and share of dis-
ability pensioners in the population will both fall as
disability pensioners switch to old-age pensions. In
2060, the share of disability pensioners in the popu-
lation will be lower than 4% in all variants of the pro-
jection (0.4 pp lower in the medium one). It will then
rise modestly at the projection horizon.

Due to the structural similarity in the calculations of
disability pensions and old-age pensions, we can
easily model the average disability pension (sepa-
rately for each degree of disability) by assuming a
constant ratio between the average disability pen-
sion for a given degree of disability and the average
old-age pension. These ratios have fallen modestly
in past years as the share of new disability pensions
in the total number of disability pensions has
dropped. Overall, according to the simulation there
will be a slight increase in expenditure on these pen-
sions, from the current roughly 0.8% of GDP to more
than 1% of GDP around 2040, primarily due to the
assumed growth in the number of disability pension
beneficiaries and to growth in average disability pen-
sions (see Table 4.1.1). The share of spending on
disability pensions will subsequently fall just below
1% in 2060 and then rise to 1% at the end of the
projection.
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beneficiaries to the population of new-born to 21-
year-old persons.57

% The medium, high and low demographic projections. The medium demographic projection additionally considers a no-migration variant and

a variant in which the retirement age is tied to life expectancy.

57 An orphan’s pension can be drawn by a beneficiary of up to 26 years of age (if studying at university).
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In the case of widows’ and widowers’ pensions, how-
ever, we still need to distinguish between pensions
paid out individually (solo) and pensions paid out in
combination with old-age (or disability) pensions, as
there is a substantial difference in the levels and du-
rations of these pensions. For solo widows’ and wid-
owers’ pensions, we assume an approximately con-
stant share in the part of the adult population (i.e. for
our purposes the over-21s) not receiving an old-age
or disability pension.%® This projection method ab-
stracts from the fact that the probability of being wid-
owed is higher in cohorts who are already of retire-
ment age today but will not yet be retired in the future
due to the rising retirement age than it is in younger
cohorts. As a result, the chosen method may under-
estimate the projected number. On the other hand,
for this part of the population we do not take into ac-
count rising life expectancy, which reduces the prob-
ability of being widowed at this age.

According to the simulation, there will be a slight de-
cline in the number of beneficiaries of orphans’ pen-
sions and solo widows’/ widowers’ pensions, as both
demographic groups used as the basis for the pro-
jection shrink slightly.

We use a more complicated approach to simulate
the number of widows’ and widowers’ pensions paid
out in combination with old-age or disability pen-
sions. For the projection, we use age-specific wid-
ows’/widowers’ pension rates. These indicate what
proportion of women/men of a given age receive a
combination widows'/widowers’ pension. The curve
of these age-specific rates rises with rising age and
converges to a value of less than one (because a
proportion of women/men remain unmarried or are

Revenue and expenditure in the long-term projection

widowed at too young an age to be entitled to a com-
bination survivor’s pension). We additionally adjust
these age-specific combination survivor's pension
rates in the projection to account for two important
facts: the rise in the statutory retirement age up to
2030 and the rise in life expectancy (for widows’ pen-
sions we take into account the rise in male life ex-
pectancy and for widowers’ pensions we take into
account female life expectancy).®® Both these facts
reduce the projected number of beneficiaries. Ce-
teris paribus, the increasing statutory retirement age
reduces the number of persons gaining entitlement
to a combination survivor’s pension. In the case of
growth in life expectancy, the event of being wid-
owed (and hence gaining entitlement) moves to a
higher age. The fact that according to the demo-
graphic projection the difference in female and male
life expectancy will decrease also plays a role, as it
is relevant to the number of widows. So, despite the
increasing number of senior citizens in the popula-
tion, there is a slight decline in the number of combi-
nation survivors’ pensions in our projection.

As regards the level of each type of survivor's pen-
sion, we will again take advantage of the structural
similarity between the determination of survivors’
pensions and the calculation of old-age pensions.
We will thus model the level of survivors’ pensions
as a fixed proportion of the old-age pension accord-
ing to the average for the past three years. The sim-
ulation of survivors’ pensions generally indicates a
fairly insignificant figure of around 0.5% of GDP for
all types of survivors’ pensions combined over the
entire projection period (see Table 4.1.1).

4.1.4 Total revenue, expenditure and balance of the pension system

We model pension system revenue on the basis of
the expected evolution of compensation of employ-
ees.®0 Recall that in the macroeconomic projection
we expect the ratio of such compensation to GDP to
increase as a result of convergence. The ratio of
pension system revenue to GDP will thus rise pro-
portionately as well. Overall, the revenue of the sys-
tem under the current legislation will thus go up from
the present 8.7% of GDP to approximately 9.5% of
GDP at the end of the projection period. However, it
is apparent that such growth in the revenue of the

system cannot cover the sharp rise in expenditure
that will occur in the 2030s. Under unchanged poli-
cies, the pension system will thus switch from the
current modest surpluses to substantial deficits. The
deficits of the system as a whole will peak around
2059 at approximately 3.8% of GDP a year accord-
ing to the simulation (see Chart 4.1.5). The subse-
quent drop in expenditure and improvement in the
balance of the pension system will be due to a re-
duction in the number of old-age pensioners.

%8 We use the empirical shares in the defined population group for 2015-2017.
%% For details again see OCFC (2019): Projekce diichodového systému [Pension System Projection, available in Czech only].

50 In addition to compensation of employees, compensation of workers comprises compensation of entrepreneurs, estimated as part of mixed

income (see section 3).
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Chart 4.1.5 Annual balances of the pension system
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Table 4.1.1 Summary of pension system projections for selected years (% of GDP)

2020 2030 2040 2050 2060 2069

Old-age pensions 7.1 7.2 8.7 10.8 11.7 10.6
Disability pensions 0.8 1.0 1.1 1.0 1.0 1.0
Survivors’ pensions 0.5 0.4 0.4 0.5 0.5 0.5
Total expenditure 8.4 8.5 10.2 12.3 13.2 12.1
Total revenue 8.7 9.0 9.1 9.3 9.4 9.5
BALANCE 0.3 0.4 -1.0 -3.1 -3.8 -2.7

Source: CFC calculations.
Note: The totals in the table may be subject to inaccuracies due to rounding.

Box 4.1 Pension liabilities and how they relate to the estimate of pension system sustainability

The CZSO published a pension liabilities indicator for the first time in 2018. According to the CZSO, pension
liabilities amounted to 237% of GDP at the end of 2015.8" This is below the EU average.®? The question is, what
does this indicator mean and how does it relate to the above estimates of the balances of the pension system?
Put simply, it expresses the value of the liabilities arising from the state-run pay-as-you-go pension system. The
pension system has an obligation to people who are already receiving pensions (old-age, survivors’, orphans’ and
disability pensions) to keep paying pensions in the future. This obligation has a value equal to all the future pay-
ments the state has still to pay pensioners over their lifetimes under the regulations in force. However, the pension
system also has an obligation to people who are not yet eligible to receive some type of pension. Most of these
people are actively contributing to the pension system and thus in some sense have a claim on it, the value of
which is linked to the size and duration of their contributions. The estimate of the value of pension liabilities is
subject to many uncertainties regarding, for example, the number, size and duration of payments. These factors
are additionally associated with demographic uncertainties. The value of the liabilities is not the simple sum of all
future payments, but the sum of the present value of those payments. However, the discount rate used to convert
future payments into their present value is set using expert judgement, so the numerical value of the estimates of

61 See CZSO (2018): National Accounts Database.
62 According to Eurostat data, the ratio of pension liabilities to GDP in 2015 stood at 370% in France, 348% in Italy, 404% in the UK and 291%
in Germany, for example.
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total pension liabilities is highly sensitive to the discount rate chosen.® Despite all the methodological difficulties,
however, this indicator gives at least a broad idea of the size of the pension system’s liabilities.

It is clear from the construction of the indicator that it is completely different to the estimate of the future balances
of the pension system. Estimating the balances involves quantifying the match or mismatch between the revenue
and expenditure side of the system. If, for example, the revenue side of the pension system was set so as to cover
the expenditure side exactly at every moment in time, the balance (including the cumulative balance) would al-
ways be zero, but the value of pension liabilities could be the same as it is today if the liabilities to the system
participants were not affected in any way. The pension liabilities indicator therefore tells us nothing about the
balance or sustainability of the pension system. Rather, it indicates the costs that would be associated with hypo-
thetically terminating the pay-as-you-go system while respecting the existing obligations to its participants.

4.2 Health care

A significant item of public expenditure that is very
sensitive to demographic changes is health care.
Health care expenditure is covered by both public
and private sources. In the Czech Republic, expendi-
ture covered by public sources, which will be the sole
subject of our projection, traditionally has a very high
weight. Public expenditure is mainly covered by pub-
lic health insurance (approximately 80% coverage in
the long term).8* Other funding includes investment
in health care facilities, ad hoc subsidies from public
budgets and certain social benefits. Health care ex-
penditure from public sources other than health in-
surance is therefore already contained in, for exam-
ple, government investment, social benefits and
other general government expenditure items, so we
will focus here solely on expenditure covered by
health insurance.

The basis for projecting the expenditure side of pub-
lic health insurance is the profile of the cost of health
care per person of a given age. This age-specific
(and gender-specific) health care cost curve is then
used to calculate the total cost of public health insur-
ance given ongoing demographic change. The cru-
cial question for the reliability of the projection is
therefore whether the age-specific health care cost
curve is sufficiently stable over time or at least pre-
dictable. It is clear that a growing economy will rec-
ord long-run growth in costs due to growth in the
price level and growth in real wages, which (if they
are not offset by growth in productivity) also increase
the cost of health care. It is therefore appropriate to
express age-specific health care costs in relation to
either the average wage in the economy or GDP per
capita/worker.

It is more common to use the second approach,
i.e. to use the cost curve where health care costs are
expressed in each age category as a percentage of

annual GDP per capita. However, even this cost
curve changes over time, reflecting natural variability
and, in time, long-run trends.

From the long-term perspective it is the effect of
changes in trend that introduces the most uncertainty
into the estimate. The long-run income elasticity of
demand for health care services is not clear in ad-
vance. If, for example, it was above unity, consump-
tion of health care services would increase more
than proportionately as a consequence of GDP
growth and the entire age-specific health care cost
curve would gradually go up along its entire length.5
As well as shifting in its entirety, however, the curve
can also change shape — for some age categories
the costs can fall (relative to GDP per capita), while
for others they can rise. This can be caused by, for
example, rising life expectancy accompanied by
healthy ageing (for more details, see Report on the
Long-Term Sustainability of Public Finances 2018,
Box 4.1) or technological progress.

Long-term shifts in the curve can also be caused by
factors linked with real convergence of the economy.
In our macroeconomic projection, we assume that
real wage growth will outpace productivity growth or
GDP per capita. If we assume that wages in health
care will maintain their current level relative to wages
in the rest of the economy, growth in the share of
wages in GDP will lead, ceteris paribus, to an upward
shift in the cost curve, because wage costs are a sig-
nificant part of health care expenditure.6® On the
other hand, the relative price of some non-wage cost
items (such as imported medicines and health care
equipment) can fall due to real convergence (be-
cause real convergence causes, among other
things, convergence of the domestic price level to the
level abroad and hence real exchange rate appreci-
ation). This can effect the health care cost curve in

53 For a more detailed description of the calculation method and a discussion, see Skalak, Z., Rybacek, V. (2018): Pension Liabilities in the
Czech Republic, Statistika: Statistics and Economy Journal, 3/2018, pp. 209-222.
64 See CZSO (2019): Vysledky zdravotnickych uétd CR 2010-2017 [Health Accounts of the Czech Republic 2010-2017, available in Czech

only].

8 An income elasticity of greater than one is characteristic of luxury goods. However, some authors (for example De la Maisonneuve, C.,
Martins, J. O. (2013): Public Spending on Health and Long-Term Care, OECD Economic Policy Papers, No. 06, June) argue that the elasticity
of demand for health services should be lower than unity, which could conversely lower the curve over time.
% See also Box 3.1 for the share of compensation of workers in gross value added in the health care sector.
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the opposite direction than real wage growth. Given
the aforementioned uncertainty about the direction in
which the age-specific health care cost curve will
change, in our simulation we use a stable curve de-
rived empirically as the average of the relevant
curves for the last five years (we use separate curves
for men and women and also project the costs sep-
arately for men and women).

However, the assumed stability of the age-specific
cost curve means that the costs covered by public
health insurance would change proportionately with
GDP if there were no change in demographic struc-
ture. In other words, if the curve is stable (which we
assume in the simulation), all changes in the share
of health care expenditure are necessarily a sole re-
sult of the changing age structure of the population.
Given the shape of the age-specific health care cost
curve (see Chart 4.2.1) itis clear that population age-
ing gradually leads to growth in health care expendi-
ture. If the medium variant of the demographic pro-
jection were to materialise, the costs covered by pub-
lic health insurance would peak at 6.6% of GDP ap-
proximately in the first half of the 2060s and would
be roughly 1.3 pp higher than they are now.

The revenue side of the public health insurance sys-
tem relies on contributions paid by employees, em-
ployers, the self-employed and individuals with no
taxable income and on contributions paid by the
state for “state insurees” (children, students, old-age

and disability pensioners, the unemployed etc.). We
will estimate the contributions collected from the first
group as a constant ratio to compensation of work-
ers. As in the case of pension insurance contribu-
tions, our outlook foresees growth in revenue due to
the assumed rise in the ratio of wages to output. The
state-funded contributions for state insurees will in-
crease even more significantly, as we assume that
the assessment base for state insurees will rise at
the same pace as the average wage in the economy
and their number will simultaneously increase
(mainly because of growth in the number of old-age
pensioners). The state will thus gradually increase its
payments for state insurees from 1.3% of GDP to al-
most 1.9% of GDP around 2060. The total revenue
of the system will thus gradually rise from its current
level of 5.6% of GDP to around 6.8% of GDP at the
end of the period. If the medium variant of the de-
mographic projection materialises, the public
health insurance system will be in a modest sur-
plus falling steadily from 0.3% of GDP at present
to 0.1% of GDP at the end of the projection. The
current configuration of the system thus seems
sustainable. The growth in costs connected with
population ageing in the projection is 50% cov-
ered by growth in contributions collected from
workers and employers and 50% covered by
growth in payments for state insurees.

Chart 4.2.1 Costs covered by health insurance by age group (% of GDP per capita)
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4.3 Non-pension social benefits in cash and long-term care

Another expenditure item that will be affected by de-
mographic changes is spending on certain non-pen-
sion social benefits in cash. In the model we simu-
lated expenditure on maternity benefit, parental al-
lowance, care allowance and housing allowance,
i.e. expenditure on non-pension social benefits in
cash that are both sufficiently fiscally significant
(amounting to at least 0.1% of GDP) and identifiably
linked to demographics. For benefits that do not
meet these two criteria (sickness benefit excluding
maternity benefit, unemployment benefit, child allow-
ance, foster care benefit, birth grants, funeral grants
and social assistance/need benefit), we assume that
they maintain their current share of GDP. In the pro-
jection they are classed as “other”.

We simulated expenditure on fiscally significant so-
cial benefits separately using the demographic pro-
jection. The link to demographics was tested on the
basis of the past evolution of the benefit (e.g. hous-
ing allowance) or arises directly from how the benefit
itself is constructed (e.g. maternity benefit). For the
purposes of the projection, we assume that the cur-
rent average benefit to average wage ratio and like-
wise the current non-take-up rates of some benefits
will be maintained. Table 4.3.1 summarises the pro-
jection methodology.

The simulation of maternity benefit is based on the
construction of that benefit. It is determined by the
ratio of the average benefit to the average wage and
is also shaped by the duration of the benefit. The pro-
jection of this benefit is related to the projection of the
number of new-borns.

We simulated parental allowance on the basis of
the projection of the number of children aged 0-3.
We drew on data®” on the structure of parental allow-
ance recipients by child age. Using information on
the number of benefits paid, we calculated the num-

ber of persons with children in the various age co-
horts drawing parental allowance. Based on the
number of such persons and the actual number of
children in the various age cohorts we determined
the numbers of discontinued parental allowances®®
and used them to obtain the structure of recipients
according to the child’s age when the allowance was
discontinued for the various age cohorts of children
aged 0-3. From this we derived the average monthly
benefit and the share of recipients in each age co-
hort. This makes it possible to refine the projection of
expenditure on parental allowance. We incorporated
into the estimate the government-approved increase
in the total parental allowance benefit from
CZK 220,000 to CZK 300,000 effective 1 January
2020.

Our estimate of the care allowance is based on the
shares of individuals receiving an allowance in the
given age categories and in the given dependence
category in 2018 (Czech Labour Office data).t® Un-
der the assumption of a constant share of the num-
ber of individuals drawing an allowance at a given
age, we then use the demographic projection to de-
termine the total number of individuals drawing an
allowance in the various dependence categories.
The care allowance amount for 2019 and 2020 is set
according to the laws that have been passed.” From
2021 onwards we then assume a constant allowance
to average wage ratio. The total volume of allow-
ances paid will rise to 1.4% of GDP, mainly due to
population ageing and an increasing share of people
aged 75+ in the total Czech population.

We project housing allowance on the basis of past
developments. We use CZSO information”" that peo-
ple aged 65+ account for around 25% of the number
of housing allowance benefits paid.”? Roughly three-
quarters of the recipients are thus aged 18-64.

57 Hohne, S. (2017): Zmény v Eerpani rodi¢ovského prispévku v demografickych souvislostech [Changes in Parental Allowance Take-up in a
Demographic Context, full article available in Czech only]. Demografie. 2017. 59: 5-22., MoLSA database.

% The child's age when the parental allowance was discontinued enables us to determine the recipient’s average monthly parental allowance.
% The share of individuals receiving care allowance is negligible until retirement age but starts to rise quite sharply after the age of 75, reaching
one-third of the population at the age of roughly 85 and a full two-thirds above the age of 90. A shift to higher forms of dependence meanwhile
occurs with increasing age. For a detailed description of the calculation method, see OCFC (2019): Odhady nakladu prispévku na péci v nav-
aznosti na starnuti populace [Estimates of the Costs of Care Allowance in the Context of Population Ageing, available in Czech only].

0 In April 2019, the care allowance in the highest dependence category — level 4 — was raised from CZK 13,200 to CZK 19,200 a month. In
July 2019, the allowance in the level 3 category will go up from CZK 9,900 to CZK 13,900 a month (the allowance for persons older than 18
is CZK 1,100 lower). However, the increase in the allowance only applies to those who do not use residential social services.

7 CZSO0 (2014). Kdo pobira prispévky na bydleni v Ceské republice [Who Receives Housing Allowance in the Czech Republic, available in
Czech only at https://www.czso.cz/csu/czso/0b00513f9e].

"2\We checked this figure using EU-SILC data for the Czech Republic for 2015, according to which the share of people aged 65+ receiving
housing allowance is 22%.
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Table 4.3.1 Demographic variables used to predict expenditure on individual social benefits

Benefit

Input variable for projection of number of benefits

Maternity benefit
Parental allowance
Care allowance
Housing allowance

Source: CFC.

The expenditure projections for each of the benefits
are shown in Chart 4.3.1. In 2020 there is a one-off
increase in the ratio of parental allowance expendi-
ture to GDP caused by the government-approved in-
crease in this benefit. Parental allowance expendi-
ture subsequently declines until 2030 and then grad-
ually rises. The ratio of care allowance expenditure
to GDP grows over the whole period of interest. This

Number of new-borns

Number of children aged 0-3

Age structure of population

25% share of number of persons aged 65+

75% share of number of persons aged 18-64

growth does not start to slow until the late 2060s.
Non-pension social benefits in cash peak in the
2060s, by which time expenditure on those benefits
will have gone up by a total of around 1.3 pp of GDP
compared with the current situation according to the
projection. Care allowance expenditure will account
for almost 1 pp and parental allowance expenditure
for almost 0.3 pp of that increase.

Chart 4.3.1 Projections of non-pension social benefits in cash
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Source: CZSO (2019), MoLSA (2019); CFC calculations.

4.4 Education

Education expenditure has long stood at about 4%
of GDP in the Czech Republic.”® The share of public
education expenditure in total state budget expendi-
ture has been fluctuating constantly in the range of
14-15% over the past 20 years or so. The average

2049

2059 2069

registered converted number of employees in the ed-
ucation sector exceeds 7% of all employees in the
Czech Republic.™ It is therefore evident that growth
in education expenditure (including rising pay levels)

3 Education expenditure is defined as the consolidated education expenditure of the MOEYS and municipalities and regions. See MoEYS:
Statisticka ro€enka Skolstvi — Soubor ekonomickych ukazatelt 2017, Souhrnné informace [Education Statistical Yearbook — Set of Economic

Indicators 2017, Aggregate Information, available in Czech only].

"4 CFC calculation using data from the MoEYS (Statisticka ro¢enka kolstvi — Soubor ekonomickych ukazatelti 2016 [Education Statistical
Yearbook — Set of Economic Indicators 2016, available in Czech only]) and the CZSO.
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will be one of the factors affecting general govern-
ment spending in the long-term projection to 2069.7°

In the long-term projection we consider public edu-
cation expenditure under the following assumptions:

1) for the number of persons entering and passing
through the education system, we use the
CZSO'’s official demographic projection (medium
variant’);

2) we set the shares of persons who are partici-
pants in the educational process provided by
public education institutions parametrically as
follows:"”

a) inthe 1-5 age cohorts we assume that 63%
of persons will enter public pre-school facili-
ties,

b) in the 6-14 age group we assume that 92%
of persons will pass through the public pri-
mary education system,

c) inthe 15-19 age group we assume that 77%
of persons will enter secondary public edu-
cation institutions,

Revenue and expenditure in the long-term projection

d) inthe 20-26 age group we assume that 42%
of persons will enter public universities (we
include post-secondary and tertiary educa-
tion and do not consider university students
of higher age).

3) for the period 2019-2021 we choose the level of
wage growth that ensures that the average wage
in the education sector in 2021 is 1.5 times the
average wage in the Czech Republic in 2017.78
For 2019 we assume that wages will account for
just under 50% of public education expenditure;
in the subsequent years up to 2069 we assume
that wage growth in public education will follow
the same path as the overall wage growth index.

Higher wage growth in public education will play a
crucial role in state budget expenditure. The share of
wages in public education expenditure will gradually
rise from its current level of 50% to approximately
55% by around 2060. This will lead to an increase in
the ratio of public education expenditure to GDP from
the current level of around 4.4%7° to almost 5.5% in
2069, as shown in Chart 4.4.1. The share of public
education expenditure in total state budget expendi-
ture will increase proportionately from the current
one-seventh to about one-sixth.

Chart 4.4.1 Ratio of public education expenditure to GDP
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S Public research, development and innovation expenditure is linked primarily with university education. For more details, see Hronova, S.
(2019): Vyzkum, vyvoj a inovace, UNRR [Research, Development and Innovation, OCFC, available in Czech only].

78 In addition to the medium variant, we calculated the other variants of the demographic projection (low and high) in our simulation. Logically,
however, these two variants produced practically identical results for the share of education expenditure in GDP as the medium variant,
because the education department cannot react instantly to changes in the size of an age cohort but has to track the long-term transitions

between the different levels of education (primary, secondary and tertiary).

7 CZSO (2018): Skoly a $kolska zafizeni — kolni rok 2017/18 [Schools and education facilities — school year 2017/18, available in Czech
only] and Eurostat (2019): Pupils and students enrolled by education level, sex, type of institution and intensity of participation.

8 See Policy Statement of the Government of the Czech Republic of 27 June 2018.

78 Information from the Treasury of the Ministry of Finance of the Czech Republic, CFC calculation.
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4.5 Expenditure associated with convergence effects and other expendi-

ture

So far, we have focused on expenditure that we ex-
pect to be associated more or less with demographic
changes. For the remaining general government ex-
penditure, we could assume that its share in GDP will
be approximately stable. Nevertheless, irrespective
of demographic trends, the mere fact that the Czech
economy is a converging economy will, in the long
run, systematically affect some other expenditures. It
is not our goal, however, to simulate the shares and
evolution of individual expenditure categories in de-
tail. Rather, we are concerned with capturing the sys-
tematic and long-term changes that, in our opinion,
will result from convergence. Therefore, with regard
to convergence effects we will focus on their contri-
bution to the growth or decline in total expenditure
(expressed in per cent of GDP).

The first group of expenditures where convergence
effects may arise is public investment. The projec-
tion assumes a gradual reduction in the contribution
of public investment to GDP. This relationship is
based on analyses carried out on a sample of EU
countries indicating an inversely proportional rela-
tionship between a country’s level of economic de-
velopment and the ratio of public investment to GDP.
Less developed countries generally spend a higher
percentage of their GDP on public investment. There
are clearly a variety of reasons for this. First, in the
case of less advanced but converging countries, a
role may be played by efforts to upgrade infrastruc-
ture (such as motorways, railways and urban infra-
structure) and the ensuing higher level of public in-
vestment. Another possible reason is the higher rel-
ative price level of investment goods in less devel-
oped countries, which leads directly to a higher in-
vestment rate. The higher relative price of invest-
ment may be due to the laws of economics (the dif-
ferent capital, labour and technology positions of less
developed economies), but the cause may also be a
lower standard of public administration, as indicated
by quality of governance indexes, for example.® The
CNC projection foresees both of these effects fading
away as the level of economic development rises. In
the case of the Czech Republic, this will lead to a
decline in the share of public investment of 0.3 pp of
GDP at the projection horizon (see Table 4.5.1).

In the case of defence expenditure, there are no
convergence effects in the sense of such expendi-
ture increasing as a result of the convergence of the
Czech economy, but our projection nevertheless as-
sumes that the Czech Republic will, in accordance

with the Medium-Term Development Plan for the De-
partment and the Armed Forces up to 2025, ap-
proved by the Government on 22 June 2018, honour
its NATO commitments and thus be spending 2% of
GDP on defence over the next several years. The
medium-term plan for the Ministry of Defence budget
heading envisages expenditure of around 1.4% of
GDP in 2021, rising by 0.2% of GDP a year over the
following three years to 2% of GDP in 2024.

The convergence of the Czech economy will also af-
fect the remuneration of employees in the general
government sector, which will be another source of
expenditure pressure. This is due to an assumed
gradual increase in the costs of activities performed
by organisations in the general government sector.
Growth in labour productivity and a rise in the share
of compensation of employees in the private sector
will give rise to wage pressures, which will inevitably
spill over to the general government sector. How-
ever, the activities in this sector are mostly services,
moreover services of such a kind that the wage
growth cannot be entirely offset by growth in labour
productivity (public administration, justice, internal
security and so on). As a result, the costs will rise
even if the services produced by general government
sector employees are kept on the same scale, so
their relative share in GDP will also increase. This is
a manifestation of the Baumol-Bowen effect: goods
which are produced with no increase in labour
productivity in the long run (if they are to be provided
in the same quality) necessarily become relatively
more expensive due to wage growth in other sectors.

The impacts of this effect on health, education and
defence spending are not simulated in this section,
since they are already contained in the partial pro-
jections presented in previous sections. In the re-
maining areas, our simulation assumes that this ef-
fect will gradually increase and will represent an ad-
ditional 0.5 pp of GDP on the expenditure side at the
end of the projection period.

Likewise, besides convergence effects we assume
growth in payments to the EU, which would foster a
rise in expenditure of 0.1% of GDP compared with
the present as from 2028 (see Box 4.3 for more de-
tailed information on payments to/from the EU).

We assume that the remaining expenditure of 17%
of GDP is sensitive neither to demographic change,
nor to convergence or other effects and we therefore
keep it constant until the end of the projection hori-
zon. lts size is derived from the evolution of general

8 See, for example, World Economic Forum (2018): Global Competitiveness Report 2017-2018.
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government sector finances in 2013-2018 and the
Ministry of Finance’s predictions for 2019-2022.8
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Table 4.5.1 Expenditure associated with convergence effects and other expenditure (% of GDP)

2020 2030 2040 2050 2060 2069

Other expenditure — baseline scenario 17.0 17.0 17.0 17.0 17.0 17.0
Convergence-related changes in other expenditure 0.0 0.8 0.8 0.9 0.9 0.8
public investment 0.0 0.0 -0.1 -0.2 -0.2 -0.3
defence expenditure 0.0 0.6 0.6 0.6 0.6 0.6
growth in costs of general government sector 0.0 0.2 0.3 0.3 0.4 0.5
growth in payments to EU 0.0 0.1 0.1 0.1 0.1 0.1
OTHER EXPENDITURE INCLUDING CHANGES 17.0 17.8 17.8 17.9 17.9 17.8

Source: CFC calculations.

Note: The figures in the table may be subject to inaccuracies due to rounding.

4.6 Revenue in the long-term projection

General government revenues will be subject to in-
terlinked demographic and convergence effects in
the long-term projection. For the purposes of this Re-
port, government revenues are split into the following
categories: revenue from personal and corporate in-
come taxes, statutory social security contributions,
revenue from consumption taxes and other revenue
(e.g. property income, income from the sale of goods
and services and income from the EU).

In the projection of personal income tax revenue,
we assume that such revenue depends mainly on
compensation of workers. For this reason, the con-
vergence effect will manifest itself here, since ac-
cording to our assumptions the ratio of compensation
of employees to GDP will gradually increase (see
section 3) and so, proportionately, will the share of
this tax in GDP. This effect will thus outweigh the fact
that the share of employees (and the share of work-
ers) in the overall population will decline for demo-
graphic reasons. According to our macroeconomic
projection, wages will grow fast enough to more than
offset the drop in the number of workers.?2 The pro-
jected growth in personal income tax revenue from
the current 4.6% of GDP to 5.0% of GDP at the end
of the projection is thus the result of convergence
alone (see Table 4.6.1).

Corporate income tax revenue is quite sensitive to
the business cycle and therefore fluctuates. Also, the
construction of the tax base makes this tax hard to
predict. However, in the long-term projection we ab-
stract from cyclical effects and for reasons of logical

8 MF CR: Convergence Programme of the Czech Republic (April 2019).
82 Note that here we deviate partially from making our projection strictly in accordance with the current legislation. Tax regulations often include
deductions and discounts or thresholds in nominal terms. Growth in nominal wages and other income can thus, ceteris paribus, lead to an
increase in the average rate of taxation. This means that without any changes to the legislation, there is erosion of the real value of deductible
items, migration into higher tax bands and related taxation at higher rates, and so on. However, we abstract from this and similar effects in

our projection.

consistency we project such revenue on the basis of
net operating surplus. It should explain this tax reve-
nue better than GDP, because it is net operating sur-
plus that is the macroeconomic counterpart of net
operating profit before tax.83 As with personal income
tax, convergence effects will be apparent, but this
time with the opposite consequence. Growth in the
ratio of compensation of employees to GDP will nec-
essarily lead to a decline in the share of gross oper-
ating surplus in GDP. The share of net operating sur-
plus (i.e. after consumption of fixed capital is taken
into account) in GDP will in turn decline even more
significantly, as we assume that the share of fixed
capital consumption in GDP will remain constant.®*
As a result, the ratio of corporate income tax revenue
to GDP will fall by from 3.3% at the beginning of the
projection to 2.5% at the end. The digital taxation
currently under discussion would have to be imposed
either on net operating surplus, or on consumption.
In both cases, however, it is unclear whether it would
be possible simply to define the tax base and thus
prevent international tax optimisation. As with the in-
troduction of sectoral taxes in the financial industry,
it is also unclear whether such measures would af-
fect firms’ owners or be reflected in increased prices
for consumers. The additional public sector reve-
nues from these taxes are not quantified.

We assume a fixed share in GDP for other current
taxes. Their share in GDP has long been stable, and
with the given tax policy setup we are not aware of
any reasons for it to change.

83 We again abstract from the effects of inflation (these would manifest here in erosion of the real value of tax depreciation of the fixed capital

of firms and in the valuation of inventories).

8 We assume a constant share of fixed capital consumption of 21.24% of GDP (equal to the average for 2013-2017).
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Mandatory social security contributions comprise
pension contributions (including the systems of the
Ministry of Defence, the Ministry of Interior and the
Ministry of Finance), public health insurance contri-
butions excluding state insurees, payments for state
insurees and other mandatory social security contri-
butions (sickness insurance and state employment
policy contributions). As in the case of personal in-
come tax, all these payments are linked by construc-
tion to compensation of employees in our projection.
Here again, the convergence effect is present — the
ratio of these payments to GDP grows in equal pro-
portion to the ratio of compensation of employees. In
the case of revenue for state insurees (see sec-
tion 4.2), we took into account the demographics of
the categories that state insurees form (especially
growth in the number of old-age pensioners). We
linked the payment per state insuree to the average
wage. If the average wage rises (falls) in the esti-
mates, the ratio of the contributions to GDP also in-

creases (decreases). Recall that in the general gov-
ernment sector, payments for state insurees are both
a revenue (to health insurance companies) and an
expenditure (for the state budget). As a result, they
do not have any impact on the sector’s balance. We
nevertheless present them separately, since they af-
fect the data on the structure and size of the general
government sector.

Taxation of consumption (taxes on production and
imports) consists primarily of revenue from VAT and
selective excise duties. This tax revenue is simulated
by the share of the final consumption expenditure of
households in GDP, which represents an approxima-
tion of the largest part of the tax base for consump-
tion taxes. According to our macroeconomic projec-
tion, this share is constant (a change in the structure
of pensions in favour of compensation of employees
does not necessarily translate into a change in the
structure of use of pensions), so consumption taxa-
tion revenue will maintain a constant share in GDP.8°

Table 4.6.1 General government revenues in selected years (% of GDP)

2020 2030 2040 2050 2060 2069

Personal income taxes 4.6 4.7 4.8 4.9 5.0 5.0
Corporate income taxes 3.3 3.0 28 27 2.6 25
Other income taxes and taxes on property transactions 0.2 0.2 0.2 0.2 0.2 0.2
Social security contributions 16.0 16.5 16.9 17.3 17.6 17.7
pension insurance 8.7 9.0 9.1 9.3 9.4 9.5
public health insurance (excluding Sls) 4.6 4.7 4.8 4.9 5.0 5.0
payment for state insurees (SIs) 1.4 1.4 1.5 1.7 1.9 1.8
other 1.3 1.3 1.4 1.4 1.4 1.4
Taxes on production and imports 11.9 11.9 11.9 11.9 11.9 11.9
Property income 0.5 0.5 0.5 0.5 0.5 0.5
Other revenue 4.7 4.7 4.7 4.7 4.7 4.7

TOTAL REVENUE

Source: CFC calculations.

41.2 41.5 41.8 42.2 42.4 42.4

Box 4.2 Expected evolution of excise duty revenue

Excise duty on selected products (selective excise duty) brings in revenue of more than 3% of GDP to general
government budgets (OECD, CZS0).88 It comprises duty on mineral oils, tobacco products, alcohol and liquor,
beer, wine and semi-products. Energy and environmental duties — levied on electricity, natural gas and solid fuels
— are very similar in terms of construction. As regards budgets, revenues from duty on mineral oils and tobacco
products are dominant, accounting for around 55% and 35% of selective excise duty revenue respectively.8”

8 Again, we diverge slightly here from strict conformity with the legislation, as some excise duties are constructed as a nominal figure for a
given amount of goods. We therefore assume that the legislation will change over the long term in such a way that the revenue from this class

of taxes evolves as if all the rates were constructed as ad valorem.

8 OECD, Details of Tax Revenue — Czech Republic; CZSO, National Accounts Database.

87 OECD, Details of Tax Revenue — Czech Republic.
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Excise duty on mineral oils

Over recent years, excise revenue on mineral oils has been fluctuating above CZK 80 billion a year® and rising
from year to year. Such revenue is made up predominantly of revenue from excise duty on fuels. We therefore
assume that future revenue will depend primarily on fuel consumption. Although nominal revenue from excise
duty on mineral oils is increasing over time, the relative revenue as a percentage of GDP is falling. This is due to
GDP growth outpacing excise revenue. Given convergence effects, the revenue relative to GDP can be expected
to be lower in the future than it is now, because revenue in Austria, for example, has long been more than 0.5 pp
of GDP lower despite similar rates of duty.®

According to OPEC figures (World Qil Outlook, 2018), oil consumption will fall by around one-fifth — and by more
than 30% in road transport — in developed OECD states in Europe over the coming two decades. The energy
market in this region will be strongly affected by government regulation of automobile transport and the potential
development of electromobility.

As an economy becomes more developed, its consumption of oil rises, though only to a certain extent and with
decreasing dynamics. An income elasticity of oil demand of less than unity is consistent with in-depth studies —
see Havranek and Kokes$ (2015).% Based on a meta-analysis of other studies, the authors estimate the income
elasticity of oil demand at 0.1 for the short run and 0.23 for the long run. Developing countries with low GDP per
capita levels initially record extensive economic growth. Such growth is reflected in the use of large quantities of
resources in production processes and private consumption. The marginal rate of oil consumption decreases as
the level of economic development increases. This is caused by intensive economic growth, which is accompa-
nied by growing technological development and rising productivity and efficiency (including energy efficiency).

Chart B4.2.1 shows economic development (as measured by GDP per capita) and oil consumption per capita in
the Czech Republic. While GDP per capital has risen by more than 85% since 1993, oil consumption per capita
has gone up by only 34%.

Chart B4.2.1 Oil consumption and economic development in the Czech Republic
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In the absence of rate increases, the unit-rate construction of excise duty is causing the importance of such tax-
ation in the tax structure and in relation to GDP to fall. Electromobility and EU regulatory pressure to increase the
energy efficiency of fuel combustion will simultaneously negatively affect fuel consumption. These are all risk
factors from the perspective of the long-term sustainability of public finances in the Czech Republic, so the as-
sumption of fixed excise revenue may be mildly optimistic for the purposes of projecting tax revenue.

8 OECD, Details of Tax Revenue — Czech Republic.
8 Ibid.
% Havranek, T. and Kokes, O. (2015): Income Elasticity of Gasoline Demand: A Meta-Analysis. Energy Economics, 2015, 47(C).
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Excise duty on tobacco products

This duty is levied on tobacco (smoking tobacco, cut tobacco, tobacco refuse and raw tobacco) and tobacco
products (cigarettes, cigars and cigarillos and, since 1 April 2019, heated tobacco products). Cigarettes are the
most important as regards revenue. Duty on cigarettes is calculated as the sum of two parts. The first is the
product of a unit rate (2019: CZK 1.46 per cigarette) and the number of cigarettes. The second part is the product
of the rate of duty (2019: 27%) and the price of cigarettes. If the sum of these two parts is less than the minimum
rate of duty (2019: CZK 2.63 K& per cigarette), the minimum rate is applied. Consumption of tobacco in the form
of smokeless and heated tobacco products is currently taxed as much as 50% less than classic cigarettes when
adjusted for tobacco content.®’ Smoking tobacco and other non-cigarette tobacco products are taxed at unit rates
(for example, tobacco at CZK 2,236/kg in 2019).92

Per capita cigarette consumption has been stable over the last 10 years despite having dropped by 13% in the
previous 15 years.? This, coupled with a rising share of novel forms of smoking not covered by these statistics
(e-cigarettes and smokeless and heated tobacco products), points to stabilised consumption in the medium term.
The prevalence of smoking among the adult population in the Czech Republic has been slightly volatile in recent
years, ranging between 28% and 32%.%*

A comparison with other countries reveals a different situation. According to Tobacco Atlas data for 2016, the
number of cigarettes consumed per capita among those aged 15 or over was 2,428 in the Czech Republic, 1,927
in Austria, 1,600 in Germany, 2,060 in Hungary and 1,501 in Slovakia. Due to a different methodology, the figures
do not match those from the CZSO and are affected by the intensity of illegally produced or imported cigarettes.
If we assume convergence towards consumption in Austria, we can expect a fall in consumption of classic ciga-
rettes of at least 20% in the long term.

The key factors in the long run, however, will be changes in consumer behaviour and changes to tax policy in the
area of non-traditional smoking. Given the lower effective taxation of smokeless and heated tobacco products,
gradual substitution of classic cigarettes with heated tobacco (in the absence of changes to the taxation system)
would lead to fall in such taxation of up to 50% (around 0.6% of GDP)% assuming the same taxation of e-cigarettes
and heated tobacco (i.e. the introduction of taxation of e-cigarettes with liquid refills). This would bring the share
of taxation of tobacco products closer to the current Austrian level (which, however, does not yet include the
expected change in structure towards non-traditional smoking).

The demographic sensitivity of tobacco product consumption according to the National Institute of Public Health
study cited above points to a risk of a long-term decline in revenues from this tax channel due to population
ageing: the prevalence of smoking tobacco products is highest in the 15-24 age group (35.6%), falls to 27.4% in
the 25—44 group and 26.2% in the 45—64 group, and is lowest among those aged 64+ (14.9%). Janda and Strobl
(2019),% who model tobacco consumption over a 60-year period based on changes in demographic structure, on
an assumption of constant prices and tax policy, and on equations of adolescent behaviour, arrive at a similar
conclusion. Tobacco consumption and tax revenues increase until the late 2030s, then stabilise and subsequently
start falling sharply in the 2050s. Moreover, the smoking rate is lower among the university-educated, which, given
the long-run growth in the share of the university-educated in the population, will autonomously reduce smoking
activity.

Property income is made up mainly of dividends
and shares in the profits generated by state-owned
enterprises. In this case again, we assume a con-
stant share in GDP, as we have no information indi-
cating that the share of profitin GDP will change. We
also assume that the state will not change its hold-
ings in the major firms it (co-)owns. Overall, there-
fore, we assume that the share of property income in
GDP will remain constant at 0.5%.

Other revenue consists mostly of income from the
sale of goods and services and income from the EU.
Given the way the Treasury operates, interest reve-
nue on investment of surplus liquidity is not consid-
ered. The ratio of income from the sale of goods and
services to GDP is essentially constant, so its ratio is
fixed for the long-term projection. We assume that
income from the EU will form a constant percentage
of GDP as well. However, this only concerns general

91 Miltakova, L., Stavjarova, J. (2016): Nepomér zdanéni tabakovych vyrobk( v CR a vybranych okolnich zemich [Disproportion in Taxation
of Tobacco Products in the Czech Republic and Selected Neighbouring Countries; full article available in Czech only]. Acta Oeconomica

Pragensia 2016/3.
92 Rates as per Act No. 353/2003 Coll., on Excise Duties.

% Varova, A., Skyvova, M., Maly, M. (2018): The Use of Tobacco in the Czech Republic 2017. National Institute of Public Health. 2018.

% |bid.
% CNC calculation based on OECD data.

% Janda, K., Strobl, M. (2019): Smoking Czechs: Modelling Tobacco Consumption and Taxation. Prague Economic Papers. 2019, 28(1).
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government income from the EU, not the total in- difficult to quantify such income. Total income from
come from the EU for all entities in the Czech Re- the EU will decline as a percentage of GDP (see
public. The unresolved incorporation of some ele- Box 4.3 for more details).

ments (such as flexibility and conditionality) makes it

Box 4.3 Income from and payments to the EU

The Czech Republic has been a net recipient of EU budget funds ever since 2004. Payments to the EU budget
include traditional own resources (customs duties), the VAT-based resource and the resource based on gross
national income (GNI). Payments from the EU budget include, or have included, payments for structural projects,
agriculture and payments from EU programmes. Between 2004 and the end of 2018, the Czech Republic paid
more than CZK 565 billion into the EU budget and received more than CZK 1,306 billion from the EU. The Czech
Republic’s net position — the difference between income from and payments to the EU budget — thus exceeded
CZK 741 billion in cumulative terms at the end of 2018 (see Chart B4.3.1).

Chart B4.3.1 Total income from and payments to the EU
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The uncertainty surrounding Brexit and the limited progress in the Multiannual Financial Framework (MFF) nego-
tiations currently make it impossible to refine the medium-term estimate of total Czech public budget income and
payments from/to the EU. As in the previous Report, we therefore base our medium-term and long-term estimates
of Czech public budget income and payments from/to the EU on an increase in payments to about 1.1% of GNI
starting from 2028.98 In the Czech Republic, however, GNI has long been lower than GDP, because a large part
of the economy is under foreign control and, for example, the profits of foreign owners do not fall under GNI. Given
the difference between GDP and GNI in the Czech Republic over the past three years, we can estimate payments
to the EU at around 1.0% of GDP from 2028 onwards.

The exact amount of planned expenditure from EU budgets and funds for the next MFF period, including the
national pre-allocations, will not be known until 2020. The preliminary proposals suggest the following commitment
structure and volumes for the new MFF 2021-2027 (commitments totalling EUR 1,134 billion at current prices):%°

1) Single Market, Innovation and Digital (EUR 166 billion),
2) Cohesion and Values (EUR 391 billion),

) Natural Resources and Environment (EUR 336 billion),
) Migration and Border Management (EUR 30 billion),

) Security and Defence (EUR 24 billion),

) Neighbourhood and the World (EUR 108 billion),

)

3
4
5
6
7) European Public Administration (EUR 75 billion).

% MF CR (2019): Position of the Czech Republic vis-a-vis the EU budget.

% See, for example, European Commission (2018): EU Budget for the Future, 2018, Vol. 1: Proposal of the Commission for the Multiannual
Financial Framework 2021-2027 and Vol. 3: Factsheets.

9 Proposal for a Council Regulation COM (2018) 322 final of 2 May 2018, Annex to the Proposal, p. 2.
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The Czech Republic’s total income from the EU expressed as a percentage of GDP will probably fall in the future
for several reasons. First, there may be Brexit-related effects (pressure for an overall reduction of the budget or
for cuts in “non-priority” areas). We also assume that the long-running decline in the share of Common Agriculture
Policy funds will continue, implying a reduction in the “automatically” calculated payments for the Czech Republic.
Other potential reasons include a gradual decrease in the share of expenditure on economic, social and territorial
cohesion policy and, conversely, an increase in the size of spending programmes under which the Member States
will have to compete for funds rather than receiving amounts fixed in advance. Among other things, this is already
reflected in the proposed MFF 2021+, which contains a large new chapter (Single Market, Innovation and Digital)
where the option of pre-allocation for individual countries will probably be very limited. In the case of these pro-
grammes, however, entities from the Czech Republic are already lagging behind in their ability to come up with
potential projects, and in this respect we do not foresee any major change going forward. Another reason why the
Czech Republic can expect to record a decreasing net position vis-a-vis the EU budget in the future is its gradual
increase in wealth relative to the other Member States (Czech per capita GDP at current prices in purchasing
power parity stood at around 90% of the EU average in 2018'%). This will limit the ability of some regions to obtain
funds in the longer run. The Czech Republic’s net position may also be worsened in the future by other new
criteria being reflected in the pre-allocation of expenditures for individual Member States.

Nevertheless, we assume structural changes in the use of income from the EU (such as increasing expenditure
on strategic public transport investment, R&D, education, migration and security) that will lead to the general
government sector maintaining its current level of income from the EU as a percentage of GDP over the entire
period despite the decline in total income from the EU. However, other entities that do not come under the general
government sector will have to expect a correspondingly larger relative decrease in EU funding.

190 MF CR (2019): Convergence Programme of the Czech Republic, April 2019.

40




Overall general government balance and debt

5 Overall general government balance and debt

5.1 Primary balance

The projections of the individual revenue and ex-
penditure items allow us to prepare a projection of
the primary structural balance of the general govern-
ment sector. Two periods can be distinguished for
this balance. During the first period, which begins
with the present and lasts approximately until 2028,
the balance is positive. Beyond that year, though, it
gets into a deficit and, according to our projection,
remains there permanently (see Chart5.1.1). The
reason for the switch from surplus to deficit is une-
quivocally the expenditure side, which grows mainly
for demographic reasons, although defence and ed-

Chart 5.1.1: Primary general government balance
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5.2 Interest costs

To obtain a comprehensive picture of the general
government balance, we still need to complement
the path of the primary balance with interest expendi-
ture related to the general government debt. So far,
we have expressed both expenditure and revenue
items as a share of GDP, so the rate of inflation has
been irrelevant to them. In the case of interest ex-
penditure, however, this is no longer possible. Inter-
est expenditure is generally determined by the nom-
inal interest rate, which already contains the inflation
rate (in the long run, in which we work). This is be-
cause the nominal interest rate is the sum of the real
interest rate and the inflation rate, with the real inter-
est rate itself being determined by real factors such

2049 2059 2069

as the marginal productivity of capital and the time
preferences of economic agents. The long-run infla-
tion rate thus has an effect, via the nominal interest
rate, on the share of interest expenditure in GDP and
hence also on the total share of general government
expenditure in GDP. Recall that in section 3 on mac-
roeconomic developments we assumed 2% inflation.
It is this value that enters our simulation of nominal
interest expenditure. If we were to work with a higher
(lower) inflation rate, the share of interest expendi-
ture in GDP would be permanently higher (lower),
although this would (apparently paradoxically) have
no effect per se on the debt-to-GDP ratio. 0"

1 This is because of the debt dynamics equation. Higher interest expenditure resulting from higher inflation leads to higher annual deficits,
but the higher inflation leads, ceteris paribus, to higher nominal GDP growth, so the debt-to-GDP ratio is not affected by inflation per se.
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The general government debt of the Czech Republic
consists mainly of the state debt (which has long ac-
counted for more than 90% of the total), and we will
focus on it in our simulation. We will assume that the
interest costs on the remaining part of the general
government debt (e.g. municipal debts) will behave
similarly. In reality, the state debt is financed by a
whole range of instruments, ranging from non-mar-
ketable borrowings to a wide palette of debt securi-
ties with various maturities, coupon vyields and de-
nominations.’%? In the simulation, we are therefore
forced to simplify and split the total general govern-
ment debt into two parts — short-term debt (i.e. debt
maturing within one year) and long-term debt. We
assume that the short-term debt is financed at the
short-term rate and has to be refinanced each year
at the current rate. By contrast, we assume that the
long-term debt is financed using bonds with a ten-
year original maturity and a coupon that equals the
ten-year nominal interest rate (ten-year maturity was
chosen because it is the longest maturity for which
we have a sufficiently long time series and which is
internationally comparable). We keep the shares of
short-term and long-term debt in the total debt con-
stant at 20% and 80% respectively. This is approxi-
mately equal to the present distribution of the state
debt in terms of time structure and is also in line with
the Ministry of Finance’s current plans for the term
structure of the state debt.'%3

5.3 Debt

Interest costs enter the calculation of the overall gen-
eral government balance on the expenditure side
and thus increase the annual deficits. Those deficits
accumulate further in the general government debt,
and the growing debt in turn again generates rising
interest costs (see Table 5.3.1 for data for selected
years). We regard the simulation of interest expendi-
ture in this form as moderate, as international institu-
tions recommend using higher real interest rates,
which would make the results even worse.'%” Even
so, over the 50-year horizon the cumulative general
government debt is heading towards approximately
175% of GDP by 2069. However, this is due mainly
to the evolution of the primary balances in the sec-
ond part of the projection period, not to our model of

We model total interest costs as the product of gen-
eral government debt and the implicit nominal inter-
est rate, which is de facto a weighted average of the
nominal interest rates paid on the short-term and
long-term portions of the debt. The weight of the
short-term interest rate in the implicit interest rate is
identical to the share of the short-term debt, i.e. 20%.
We will consider the short-term interest rate in our
projection to be constant at 2.1% p.a. This figure cor-
responds to a real short-term interest rate of
0.1% p.a. (the average real three-month interest rate
over the period 2004-2018) plus inflation of 2%.1%4
The interest rate on the long-term portion of the debt
analogously has a weight of 80% in the implicit inter-
est rate. In this case, however, we assume for the
sake of simplicity that the interest rate on the long-
term portion of the debt is equal to the ten-year mov-
ing average of the ten-year interest rates in individual
years.’% In the baseline version, we simulate the
ten-year nominal interest rate at 3.2% p.a., 1.2 pp of
which is the real interest rate (again, the average for
the period 2004-2018) and the rest is the expected
rate of inflation. These assumptions together lead to
a gradual increase in the modelled implicit interest
rate over ten years to 3% p.a., where it will stay con-
stant until the interest rates start to rise due to the
breach of the debt brake (see below).1% Although
this procedure is only approximate, we verified on
the data for the past ten years that it led to a satis-
factory simulation of actual interest costs.

interest costs. Even if we were to assume (unrealis-
tically) that both the short-term and long-term real in-
terest rates were zero over the whole projection pe-
riod, the debt would still head towards roughly 150%
of GDP (see Chart 5.3.1).

Besides this version of the interest expenditure sim-
ulation, we also carried out a projection in which we
take into account the relationship between the size
of the debt relative to GDP on the one hand and the
level of real interest on the other. If the debt-to-GDP
ratio rises significantly, it is likely that investors will
require a risk premium for being willing to hold such
a large volume of debt paper and to further increase
the share of such paper in their portfolios and thus

92 For more details, see MF CR (2019): State Debt Management Report of the Czech Republic in 2018 and Morda, P. (2019): Vyvoj statniho
dluhu Ceské republiky, UNRR [Evolution of the State Debt of the Czech Republic, available in Czech only].

103 See, for example, MF CR (2018): Strategy for the Financing and Management of the State Debt of the Czech Republic 2019.

104 CNB nominal interest rate data. We used the GDP deflator from CZSO data to convert to the real interest rate.

195 We use this approach to account for the fact that the current interest rate is not relevant to the servicing costs of ten-year bonds already

issued; all that matters is the interest rate at the time of issue.

1% The only gradual increase in the implicit interest rate is due to the fact that for the long-term portion of the debt we apply the moving average
of actual long-term rates over the last ten years, so until 2026 this average includes some of the actual rates prior to 2018.
17 See, for example, European Commission: The 2018 Ageing Report: Underlying Assumptions and Projection Methodologies, which recom-

mends a real interest rate of 3%.
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expose themselves to a rising risk of borrower de-
fault. Interest rate feedback thus arises between the
debt and interest expenditure above a certain debt
level. This is a loop in which a high level of debt leads
to growth in the real interest rate; that in turn in-
creases interest expenditure, fostering growth in the
debt, which further increases the real interest rate,
and so it continues.

Of course, there remains the question of the debt
level at which this feedback begins to emerge. In the
projection, we opted for a threshold of 55% of GDP,
because this is the value of the debt brake.'%® Ac-
cording to the simulation, this threshold would be
breached sometime around 2047. If the general gov-
ernment debt were to break through this threshold
and continue to rise, it would undoubtedly be a signal
for investors that the deficit reduction measures re-
ferred to in the law are insufficient, and market inter-

Chart 5.3.1 General government debt (% of GDP)
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est rates would very likely increase.'® Another ques-
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222%

mmmm Debt with interest rate
feedback

mmmm Debt with no interest rate
feedback

Debt with zero real interest
rates

= Debt brake limit under Act
No. 23/2017 Coll.
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2019 2029 2039
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Table 5.3.1 Interest costs and total budget balances (in % of GDP) in selected years

2020 2030 2040 2050 2060 2069
Interest costs with no interest rate feedback 0.6 0.6 0.9 2.0 3.7 5.0
Interest costs with interest rate feedback 0.6 0.6 0.9 2.1 5.8 13.6
Total balance with no interest rate feedback 0.7 -0.8 -3.3 -7.3 -10.5 -10.9
Total balance with interest rate feedback 0.7 -0.8 -3.3 -7.3 -12.5 -19.5

Source: CFC calculations.

198 See Section 14 of Act No. 23/2017 Coll., on the rules of budgetary responsibility.
19 However, the change in market interest rates would also depend on the fiscal situation in other countries, since bonds are to some extent
substitutes for each other — a sharp increase (decrease) in the indebtedness of other countries would probably reduce (increase) the growth

in Czech interest rates.

110 We derived the sensitivity of the interest rate on the basis of the relationship between the debt-to-GDP ratios of the 12 euro area member
states as the explanatory variable and the ten-year government bond yield as the explained variable. We used a panel regression for the
period 2009-2017 for the estimation. The lower bound of the estimate is an increase in the interest rate of 0.039 pp for each additional
percentage point in the debt-to-GDP ratio. We favour the lower estimate for our purposes because the link between the debt is more intensive
in euro area countries than in non-euro area countries, as the single monetary policy makes it impossible for individual euro area countries to
react to rising debt by increasing the money supply (“printing money”, in lay terms). See, for example, Turner, D. Spinelli, F. 2012. Interest-
Rate-Growth Differentials and Government Debt Dynamics, OECD Journal: Economic Studies, Vol. 2012/1.
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5.4 Public finance sustainability indicator

The S1 indicator is used as an overall indicator of the
sustainability/unsustainability of public finances. It is
generally defined as the number of per cent of GDP
by which the primary structural balance would have
to change (by the same number of per cent of GDP
every year) over an entire given period for the debt
to reach a given level by the end of that period.!"

In our case, we will therefore select a 50-year period
and ask how many per cent of GDP the primary bal-
ance would have to be less in deficit or more in sur-
plus each year relative to our projection for the gen-
eral government debt to be at 55% of GDP, i.e. the
debt brake level, at the end of the projection period.
The S1 indicator constructed this way describes the
public finance sustainability gap. However, let us
emphasise that this merely an indicator, one in-
tended primarily to allow for a quick comparison in
the future of whether public finance sustainability is
improving or worsening. It is not a recommendation
that the balance should improve by the given figure
each year in reality.

According to our simulation, the public finance
sustainability gap currently stands at 2.79 (the
figure last year was 2.86). This means that if the pri-
mary deficit was 2.79% of GDP lower (or the primary
surplus was the same amount higher) from 2019 on-
wards over the entire projection period, the debt

would head towards 55% of GDP in 2069. Given that
in such case the debt path would never exceed the
debt brake, there would be no feedback between the
real interest rate and the debt.

If measures to reduce the long-term public finance
imbalance are put off, the changes to tax and ex-
penditure policies needed to ensure that the debt will
not exceed 55% of GDP in 2069 will have to be larger
than that expressed by the sustainability gap indica-
tor value presented above. If solutions are delayed
until the general government structural deficit hits the
legal limit of 1% of GDP (sometime around 2032 ac-
cording to our simulation), the sustainability gap will
grow to 3.51.112 |f the solution is postponed until the
debt brake threshold is reached (sometime around
2047 according to the simulation), the gap will widen
further to 5.36.113

Note that the similar indicator constructed by the Eu-
ropean Commission, which, however, works with an
infinite horizon instead of a 50-year projection period
and gives the fiscal effort needed to achieve equality
of discounted revenue and expenditure (the S2 indi-
cator), stands at 4.1 for the Czech Republic."* This
is higher than the figure based on the Czech Fiscal
Council’s projection.

" For a more detailed description, see European Commission: Debt Sustainability Monitor 2017. Institutional Paper 071.
"2 This means that for the debt to head towards 55% of GDP in 2069, the primary deficit would have to be 3.51 pp of GDP lower from 2032

to 2069.

3 So, for the debt to head towards 55% of GDP in 2069, the primary deficit would have to be 5.36 pp of GDP lower from 2047 to 2069.
4 European Commission (2019): Fiscal Sustainability Report 2018. The requirement for balanced revenue and expenditure makes S2 stricter

than our sustainability gap.
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6 Alternative scenarios and comparison with the previous Re-

port

We calculated the baseline scenario on the assump-
tion that the medium variant of the CZSO’s demo-
graphic projection will materialise. With the same de-
mographic projection, however, there is a multitude
of other possible scenarios, of which we choose two
that we regard as important, either because they en-
sue directly from the current legislation, or because

they were frequently discussed in reaction to the
2018 Report. We also conduct a simulation for the
other variants of the demographic projection so that
we can assess the sensitivity of the resulting projec-
tions to different assumptions about the size and
structure of the population.

6.1 Linking of the retirement age to life expectancy

In the first alternative scenario, instead of using the
current retirement age we assume that the retire-
ment age is linked to life expectancy as per Sec-
tion 4(a) of Act No. 582/1991 Coll. In such case, the
retirement age (the same for men and women) would
be set so that the remaining life expectancy of those
who reach it (i.e. the time they will spend retired)
equalled one-quarter of their overall life expectancy.
To simulate this alternative scenario, we used the
CZSO'’s retirement age projection, which we pro-
longed to allow us to perform the simulation up to the
end of our projection period (i.e. up to 2069).'"> We
assume that until 2030 the retirement age would in-
crease in the same way as in the baseline scenario
and that from 2034 onwards it would be gradually ex-
tended to 67.7 years at the end of the projection so
that the expected time spent retired would remain
equal to one-quarter of the individual’s life.

The gradual increase in the statutory retirement age
will be felt in a number of areas. First, it will slightly
raise the projected GDP level, because later retire-
ment will gradually increase the number of workers
in the economy (by about 5% by the end of the pro-
jection). There will be a proportionate increase in
general government revenue, but the ratio of reve-
nue to GDP will remain unchanged. The expenditure

side will see a modest rise in expenditure on disabil-
ity pensions, but there will be a fall in spending on
old-age pensions and, to a lesser extent, on widows’
and widowers’ pensions. The fall in spending is due
predominantly to a decline in the number of pension-
ers (of up to 11% in 2069 by comparison with the
baseline scenario in the case of old-age pensioners).
Conversely, newly granted pensions and the pen-
sion-to-wage ratio will rise modestly in the long run
due to a longer insurance period. The balance of the
pension system will be around 1.4% of GDP better
from 2059 until the end of the projection as a result
of the gradual increase in the retirement age. The re-
duction in pension system deficits will lead to a com-
mensurate decrease in primary deficits and, together
with the slightly higher GDP level and lower interest
payments, to a debt level that is 60 pp lower than in
the baseline scenario in 2069. This scenario there-
fore has a large impact on the future debt level. It
is nonetheless apparent that linking the retire-
ment age to life expectancy does not in itself lead
to long-term public finance sustainability. De-
spite the reduction in spending on the pension sys-
tem, at the end of the projection the sector is gener-
ating high primary deficits and the debt path is show-
ing no signs of slowing (see Chart 6.2.1).

6.2 Faster productivity growth due to technological progress

The next alternative scenario tries to capture the ef-
fects of robotisation and digitalisation and their im-
pact on labour productivity. Although we believe that
this impact will not be as dramatic as it might seem
today,''® to assess this factor we calculate a sce-
nario in which labour productivity rises 1 pp faster
than in the baseline scenario every year. This means
we increase the rate at which, under our assumption,
labour productivity rises in the steady state in devel-
oped countries (the rise of digitalisation and robot-
isation would certainly not be limited to the Czech

Republic). We do not regard such an increase in the
rate of growth as realistic in the long term, because
past waves of technological innovation (such as the
rise of personal computers and the development of
the internet) were not reflected too strongly in
productivity growth. However, we are interested in
determining the sensitivity of the projection to an ac-
celeration in labour productivity growth.

In this technological acceleration scenario, we keep
the other parameters, such as the rate of conver-
gence of the Czech economy to the steady state and

15 See CZSO (2018): Zprava o odekavaném vyvoji imrtnosti, plodnosti a migrace v Ceské republice [Report on Expected Mortality, Fertility
and Migration in the Czech Republic, available in Czech only]. According to this report, the longest retirement age is calculated for the cohort
born in 1994, which should reach retirement age in 2061. In the years 2062 to 2069 we gradually increased the retirement age by approxi-
mately one month in order to have a retirement age for simulation purposes for the entire projection period.

116 See Section 3.
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the ratio of compensation of workers to GVA, the
same as in the baseline scenario. However, this
means that thanks to an increase in GDP growth per
worker there will be an equal increase in real wage
growth. This is therefore an optimistic scenario for
the impact of technological acceleration — one could
alternatively assume a stagnation or decline in the
ratio of compensation of workers to GVA, which we
do not consider here. Note that we are preparing a
long-run scenario, which means we can assume that
structural unemployment (which could arise tempo-
rarily as a result of the deployment of new technol-
ogy) is eliminated by economic adjustment mecha-
nisms. The number of workers in this scenario is
therefore equal to that in the baseline scenario, but
the rate of growth of GDP is 1 pp higher every year.

The budget revenue side measure as a percentage
of GDP is not affected. The expenditure side sees an

improvement in the pension system area through the
following mechanism: permanently higher real wage
growth causes pensions granted in previous years to
lag further behind real wages than in the baseline
scenario (because the indexation of pensions only
recognises half of the real growth in wages). The av-
erage pension to average wage ratio thus falls. This
in turn reduces pension system expenditure (relative
to GDP) and improves the sector’s primary balance
by up to 0.9 pp a year at the end of the projection.
Another key factor as regards general government
debt is that the volume of GDP rises quickly given
the permanent increase in productivity growth, so the
debt carried over from previous years is smaller in
relation to GDP than in the baseline scenario. The
public sector debt ratio is as much as 75 pp lower
than in the baseline scenario, but even this very op-
timistic scenario does not lead to a sustainable public
finance path (see Chart 6.2.1).

Chart 6.2.1 Comparison of alternative scenarios with the medium variant — debt in % of GDP
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6.3 Different variants of the demographic projection

The next scenario can be regarded as an analysis of
the sensitivity of the baseline scenario to different as-
sumptions about population growth. If, instead of the
medium variant of the demographic projection, we
use the high, low or no-migration medium variant, we
obtain modifications of the baseline scenario caused
by different population growth. Generally, we can di-
vide the results of the different population growth var-
iants into those caused by differences in the age
structure of the population and those caused by dif-
ferent population size. The results associated with
different age structure manifest themselves mainly in
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the pension system area, whereas population size
co-determines the size of the economy itself and
therefore has an impact on the debt-to-GDP ratio via
its effect on the absolute size of GDP. Although the
variants of the demographic projection differ in many
respects, the medium, high and low variants are
quite similar as regards the population structure they
project. This is apparent, for example, from the ratio
of the working-age population (for our purposes
those aged 21-64 inclusive) to the population aged
65+ (see Chart 6.3.1).
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Chart 6.3.1 Number of persons aged 21-64 (inclusive) per person aged 65+
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The surprising similarity in structure of these demo-
graphic variants leads to similar projections of the
debt-to-GDP ratio (see Chart 6.3.2). In the case of
the high variant, the higher volume of GDP reduces
the debt-to-GDP ratio. This effect, however, is
roughly offset by the higher assumed life expectancy
and hence by higher pension system costs. The op-
posite is true of the low variant. Although the simula-
tion results are not identical across the variants, in
broad terms the results of the fiscal projection are
robust to the demographic variants due to mutu-
ally offsetting effects.

Among the demographic variants considered, how-
ever, the no-migration medium variant stands out in
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terms of structure.''” In this case, the effect of popu-
lation structure is very strong: the pension system
falls into deficits of more than 5% of GDP a year as
a result of an adverse age structure of the popula-
tion. Coupled with higher primary deficits, the volume
factor would affect the size of the debt as well, be-
cause under the assumption of zero net migration
the size of GDP at the end of the projection is more
than 20% lower than in the medium variant. Partly as
a result of this, the simulation heads above the hy-
pothetical figure of 400% of GDP at the end of the
projection period (see Chart 6.3.2). This is therefore
the worst debt path of all the variants simulated.

"7 The medium variant of the demographic projection assumes constant positive net migration of 26,000 persons a year. The cumulative net
migration shortfall (and the related birth rate) therefore has a substantial impact on the projected population structure.
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Chart 6.3.2 Comparison of the different variants of the demographic projection — debt in % of GDP
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6.4 Comparison with the previous Report on the Long-Term Sustainabil-

ity of Public Finances

We have made several changes in this year’s Report
by comparison with the 2018 one. These can be split
into methodological changes, by means of which we
have tried to refine and supplement our projections,
and quantitative changes to input parameters, which,
together with the methodological changes, modify
our original quantitative conclusions.

The biggest parametric change concerns the input
demographic projection. In the previous Report we
used the expert-adjusted high variant of the CZSO’s
2013 demographic projection,''® whereas in the cur-
rent one we have been able to use the demographic
projection issued by the CZSO in November 2018.
As the demographic projection is updated only once
every five years, and given the importance of the de-
mographic projection as an input parameter for pro-
jecting revenues and expenditure, let's compare the
current and original demographic inputs in more de-
tail.

The current demographic projection is prepared in
four main variants: high, medium, low and, for the
first time, no-migration medium. In all its variants, the
new demographic projection assumes a higher pop-
ulation of the Czech Republic relative to the variants
of the 2013 projection (1.6 million higher in the me-
dium variant, 1.7 million higher in the high variant,
and 1 million higher in the low variant in 2069). The
future population assumed in the medium variant is

nevertheless similar to the population in the adjusted
projection used for last year's Report, which as-
sumes an essentially stable Czech population up to
2069.

As regards the structure of the population, the new
projection again assumes an ageing population, as
reflected in an increase in the proportion of persons
aged 65+ to 30% in the medium variant. By compar-
ison with the projection in last year’s Report, the new
demographic projection nonetheless indicates a
1.4-2.7 pp lower share of persons aged 65+ in the
total population for 2069 in all its variants. The ex-
ception is the no-migration medium variant, which is
close to the projection in last year’s Report.

The smaller impacts of population ageing relative to
the projection in last year’s Report arise from a com-
bination of three main changes in the demographic
projection. First, the projection assumes a higher to-
tal fertility rate,'"® as reflected in a higher birth rate.
Following a sharp drop in the 1990s, renewed growth
before the financial crisis and a stagnation after the
financial crisis, the fertility rate has risen to 1.7 in re-
cent years and is now at its highest level in the his-
tory of the independent Czech Republic (although it
is still below 2 and will not be enough in itself to re-
store the population). The medium and high variants
of the demographic projection assume that this fertil-
ity rate will be maintained and gradually rise.

8 For the purposes of last year's Report, the high variant of the 2013 projection was adjusted to reflect the actual demographic data. A higher
fertility rate, a slightly lower mortality rate and slightly lower net migration were also used.

% The average number of live births per woman.
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The second factor reducing the share of the elderly
in the total population is a higher assumed interna-
tional migration rate. The medium variant of the pro-
jection assumes constant positive net migration of
26,000 persons a year, whereas the projection in last
year’'s Report assumed a gradual rise from around
20,000 to 24,000. The foreign migrants arriving in the
Czech Republic are mostly of productive age, have
a low unemployment rate and thus reduce the bur-
den on the pension system. Higher population
growth should also be fostered by a changing struc-
ture of migration flows. Until now, migration from
other countries to the Czech Republic has been
dominated by men of working age, whereas the
CZSO projection expects the shares of men and
women to equalise. In addition to its direct effect, the
higher proportion of women in migration will give rise
to an increase in the birth rate (given the fertility rate,
the number of women of reproductive age will be
higher). One risk to the demographic projection is the
potential dependence of migration flows on eco-
nomic convergence, which will also be going on in
the countries from which migrants have traditionally
flowed into the Czech Republic (Slovakia, Ukraine
and the Balkan countries). This is because conver-
gence may cause the difference between wages in
those countries and the Czech Republic to narrow
and thus reduce the incentive to migrate. Moreover,
part of these migration flows may be redirected to
wealthier European countries (such as Germany),
which could potentially open their labour markets to
non-EU countries in the future.

The third change fostering a lower proportion of pen-
sioners is the revised mortality assumptions, which
are also reflected in assumed life expectancy. The
projection assumes a decline in mortality, which will
be driven by older age cohorts and will follow similar
trends to those seen in developed European coun-
tries in the past. The projection also assumes a de-
crease in the life expectancy of men and women and
greater concentration of the age of death around the
modal age of death. These assumed declines in mor-
tality, however, are lower than assumed in the pro-
jection contained in last year's Report. The current
medium variant of the projection assumes there will
be up to 277,000 fewer people aged 65+ around the
year 2060 than the projection in last year’'s Report
did. This reduces the number of old age pensioners
and pension system expenditure in our projection.

While the new demographic projection was the most
important parametric change, the most important
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methodological change was the separation of edu-
cation expenditure from the originally non-differenti-
ated other expenditure aggregate, which we mod-
elled as a constant per cent of GDP. We now model
education separately on the basis of demographic
and wage input parameters. The separation of edu-
cation is in line with the established practice for track-
ing the costs of population ageing.'® Another spe-
cific input parameter for our projection of education
expenditure is growth in teachers’ wages — a signifi-
cant government policy with a broad political consen-
sus behind it. The separate projection of education
expenditure from other expenditure leads to total
general government expenditure being up to 1.1% of
GDP higher at the end of the projection than in the
previous Report.

The remaining part of the other expenditure item has
also been increased. This is due to a significant
change in public expenditure cause by growth in
general government expenditure on compensation
of employees and intermediate consumption. 2!

The other methodological and parametric changes
are refinements and we present them below in order
of the sections of the Report.

The main methodological change to the long-term
macroeconomic projection is that the default indica-
tor is GDP per worker (as compared to GDP per cap-
ita in the previous Report) and the average real wage
is determined as a percentage of GDP per worker (in
the previous Report wages were determined by
spreading compensation of workers across all work-
ers). These changes slightly affect the paths of
productivity, total GDP and real wages but do not
fundamentally affect the average rates of growth.
The rate of decrease of the gap between Austrian
and Czech labour productivity is now set at 2.3% (as
compared to 1.9% for the rate of closure of the gap
between Austrian and Czech GDP per capita in the
previous Report).

In the pension area, we made a methodological
change in the case of disability pensions and survi-
vors’ pensions paid in combination with a direct pen-
sion. The new methodology'?? uses age-specific dis-
ability rates. This makes it possible to link the esti-
mate of the number of disability pensioners more ac-
curately to demographic change. In the previous Re-
ports, the number of disability pensioners was esti-
mated solely on the basis of the population aged be-
tween 18 and retirement age. In addition, disability
rates are now linked to the (gradually changing) re-
tirement age. Likewise, survivors’ pensions paid in

120 See, for example, European Commission (2018): Ageing Report: Economic and Budgetary Projections for the EU Member States, Brussels

2018.

21 The April 2018 Convergence Programme assumed that these two items would equal 15.2% of GDP on average in the period 2017-2021,
whereas the April 2019 Convergence Programme assumes that the figure will be 1.05 pp higher in the period 2018-2022.
122 For a more detailed description of the method used to project the number of disability pensioners, see OCFC (2019): Projekce dtichodového

systému [Pension System Projection, available in Czech only].
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combination are based on age-specific rates,
whereas in the previous Report they were modelled
using the difference in the numbers of men and
women above certain age thresholds. As a result of
these changes, our estimates of the number of disa-
bility pensioners have increased slightly. In the case
of survivors’ pensions, the changes are not quantita-
tively significant.

In the projection of non-pension social benefits in
cash, we have changed the methods for calculating
parental allowance expenditure and long-term care
allowance expenditure. Using data on the structure
of parental allowance recipients, we have refined the
expenditure projections by including the number of
discontinued parental allowances by child age. This
has enabled us to determine the average benefit for
the various age cohorts of children. We have also in-
corporated into the estimate the government-ap-
proved change in the total sum of the parental allow-
ance, which will increase this sum from CZK 220,000
to CZK 300,000 with effect from 2020, so we now
use this amount as the default level. The main meth-
odological difference for the simulation of care allow-
ance expenditure is a refinement of the projection of
the number of persons drawing it according to age
categories. In the previous Report the number of
care allowance recipients was related to the popula-
tion aged 65+, whereas in this year’s Report we take
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into account the entire age profile of persons drawing
the allowance. The projection depends mainly on the
population aged 75+. Another difference is that in
this year’s Report we consider the new allowance
amount that started to be paid during 2019. As a re-
sult of the changes to the methodology and input pa-
rameters, peak care allowance expenditure is up to
0.3% of GDP higher than in the previous Report.

We leave the revenue-side projection methodology
unchanged. An important parametric change is an
increase in the ratio of compensation of workers to
GDP. We counted on a rise in this ratio in the previ-
ous Report, but the rate of growth in 2018 was faster
than we had assumed. We have therefore amended
the default position of the ratio of compensation of
workers to GDP according to the present values.
This has resulted in a slight change in the structure
and level of revenues.

We have left the total debt projection methodology
unchanged and have merely made a parametric ad-
justment to the real interest rate on the long-term
portion of the debt based on the lengthening of the
historical data series (a reduction of the real interest
rate from 1.3% p.a. to 1.2% p.a.). This has resulted
in a slight decrease in the projected debt level at the
end of the projection period.



Conclusion and assessment

Czech public finances are not sustainable in the
long term under the current government revenue
and expenditure policies. Note again, however, that
our simulation is not a prediction of the actual path of
public finances. It is a simulation of what would occur
without changes to tax and spending policies. Alt-
hough the projection results contain many factors
that cannot be entirely separated from one another
in a reliable way, in this case we can still conclude
that the main cause of the long-term unsustainability
of Czech public finances is the mismatch between
the current legislation on the one hand and the ex-
pected demographic trends on the other.

According to the simulation, under the assumption of
no policy change general government debt would be
broadly stabilised until the mid-2030s and later start
to increase in the baseline scenario of our simulation.
Around 2047 it would breach the debt brake of 55%
of GDP. If changes to the fiscal settings still did not
follow, the debt would grow at an accelerating pace
with no prospect of stabilising, and do so right up the
end of our projection horizon. In such case, the gen-
eral government debt ratio would head towards ap-
proximately 222% of GDP in 2069.

In addition, the general government structural bal-
ance would first hit the currently applicable limit given
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by the Medium-Term Budgetary Objective (approxi-
mately around 2030) and would subsequently also
breach the limit set by law (around 2032).

In the main, the projection results are insensitive to
the variant of the demographic projection chosen.
The exception is the variant that assumes zero net
migration, in which the debt rises very sharply in the
medium term.

An alternative scenario in which the retirement age
is linked to life expectancy such that people spend
approximately one-quarter of their life retired indi-
cates a substantial reduction in the debt to GDP ratio
by comparison with the currently applicable changes
to the retirement age. Even in this scenario, how-
ever, the general government sector does not get
onto a sustainable path. We can therefore conclude
that linking the retirement age to life expectancy
cannot fully solve the problem of population age-
ing-related growth in general government ex-
penditure on its own, although it could be a useful
part of a comprehensive solution. The simulation
therefore shows, among other things, that the current
revenue and expenditure policies are such that a re-
alistic change to only one (albeit significant) param-
eter, such as the retirement age, cannot in itself steer
Czech public finances onto a sustainable path.
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D.1 Summary of general government expenditure and revenue in selected years (% of GDP) — medium

variant of demographic projection

I 2020 2030 2040 2050 2060 2069

REVENUE

Personal income taxes
Corporate income taxes
Other income taxes and taxes on property transactions
Social security contributions
pension insurance premiums
public health insurance premiums (excluding Sls)
payments for state insurees (SIs)
others
Taxes on production and imports
Property income
Other revenue

4.6 4.7 4.8 4.9 5.0 5.0
3.3 3.0 2.8 2.7 25 25
0.2 0.2 0.2 0.2 0.2 0.2
16.0 16.5 16.9 17.3 17.6 17.7
8.7 9.0 9.1 9.3 9.4 9.5
4.6 4.7 4.8 4.9 5.0 5.0
1.4 1.4 1.5 1.7 1.9 1.8
1.3 1.3 1.4 1.4 1.4 1.4
11.9 11.9 11.9 11.9 11.9 11.9
0.5 0.5 0.5 0.5 0.5 0.5
4.7 4.7 4.7 4.7 4.7 4.7

TOTAL REVENUE

41.2 41.5 41.8 42.2 42.4 42.4

EXPENDITURE

Pensions
Health care (public health insurance system only)
Other social benefits in cash
Payments for state insurees
Long-term care outside the public health insurance system
Education
Other expenditure — baseline scenario
Changes related to convergence
public investment
defence expenditure
growth in general government costs (wages)
growth in payments to the EU
Total expenditure excluding interest
Primary balance
Interest — baseline scenario
Interest with interest rate feedback

8.4 8.5 10.2 12.3 13.2 121
55 5.9 6.2 6.4 6.6 6.6

24 25 2.8 3.1 3.3 34
1.4 1.4 1.5 1.7 1.9 1.8
0.6 0.7 0.8 0.9 1.1 1.1
4.5 4.9 4.9 5.1 5.3 5.5

17.0 17.0 17.0 17.0 17.0 17.0
0.0 0.8 0.8 0.9 0.9 0.8
0.0 0.0 -0.1 -0.2 -0.2 -0.3
0.0 0.6 0.6 0.6 0.6 0.6
0.0 0.2 0.3 0.3 0.4 0.5
0.0 0.1 0.1 0.1 0.1 0.1

39.9 41.7 44.2 47.4 49.2 48.3
1.3 -0.2 -2.4 -5.2 -6.8 -5.9
0.6 0.6 0.9 2.0 3.7 5.0
0.6 0.6 0.9 2.1 5.8 13.6

TOTAL EXPENDITURE — NO INTEREST RATE FEEDBACK
TOTAL EXPENDITURE — INTEREST RATE FEEDBACK

40.5 42.3 451 49.5 52.9 53.4
40.5 42.3 451 49.5 55.0 61.9

TOTAL BALANCE — NO INTEREST RATE FEEDBACK 07 -08 -33 73 -105 -10.9
TOTAL BALANCE — INTEREST RATE FEEDBACK 07 08 -33 73 _125 -195
DEBT — NO INTEREST RATE FEEDBACK 206 220 323 726 1317 1752
DEBT - INTEREST RATE FEEDBACK 206 220 323 727 1393 2218
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