
Funded by the European Union. Fiscal Implications of Structural Reforms

Role of Accounting and Data in costing 

of Structural Reforms

Mitja Čok 

Ljubljana, May 2021



Funded by the European Union. Fiscal Implications of Structural Reforms

www.cef-see.org
Center
of Excellence
in Finance

• Types of data (survey, administrative data), their 

advantages and disadvantages

• Use of data in modes

• Examples of structural reforms assessment (case of 

Slovenia)

Agenda

Data for the assessment of structural reforms
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• Labour market

• Tax system

• Social protection (pensions, health care, long-term care, 

social benefits)

• Education

=> In many cases connected with demographic changes

Structural reforms

Areas



Funded by the European Union. Fiscal Implications of Structural Reforms

www.cef-see.org
Center
of Excellence
in Finance

Macroeconomic models - macro data:

• General equilibrium models (CGE)

• Different econometric-based models (GDP or 

unemployment forecasting)

• Tax-gap models

Microsimulation models - micro data

• Taxes (PIT, SSC, CIT)

• Social benefits (child benefit, social assistance)

Structural reforms

Tools/models
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Macro/micro simulation models

• Pension system

• Health-care system

• Long-term care system

• Generational accounting

=> Time dimension

Structural reforms

Tools/models
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• Line ministries (Finance, Labour, Health, Education)

• Statistical Office

• Central Bank

• Research / forecasting institutions - (non)government

Structural reforms

Institutions
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• Survey and administrative data

• Models worldwide

• EU countries / other European countries

• EUROMOD - taxes and benefits on household incomes for each 

country and for the EU as a whole

• Latin America

• USA

• Canada 

• Australia

• South Africa

• Russia

• Namibia

Microsimulation models
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• Some countries have more than one model

• Germany – circa 15 models

• Static* / dynamic (behaviour effect, time dimension)

Microsimulation models
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• Administrative
• Tax database (accurate)
• Gross income already reported
• Active taxpayers (no others individuals  / no other data:

household composition, education, employment status)
• Social benefits database

• Survey
• Less accurate
• Without taxes
• Net income - grossing up required
• Other data (household composition, education, 

employment status)

• Household budget survey
• EU-SILC: European Union Statistics on Income and Living 

Conditions 

Microsimulation models

Data(bases)
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• Data protection / anonymization / on-line approach

• Weights; if weights are part of the sample, all simulations
should be weighted.

• Non-response and under-reporting; assumptions, data
should be estimated or imputed from other sources.

• Data adjustment; in some case necessary adjustments
and imputation are required to complete
microsimulations.

• Gross incomes; generally, most of the data derived from
registers are recorded gross. In case of recorded net
data, grossing-up algorithm shout be incorporated into
the microsimulation model.

Microsimulation tax models

Data – issues
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• Validation of the results, two aspects:

• Aggregate validation - the results are validated against

external benchmarks

• Comparisons of the number of people receiving a given

income component of income and total annual amounts

of those components

• Comparisons of the number of people paying a given

tax and total annual amounts of those taxes

• Validation by components of disposable income (wages,

pensions, social benefits, other income)

Microsimulation models

Data - issues
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• Grossing-up algorithm: gross income calculation based 
on tax rules and observed variables in the sample

• Statistical approach - based on information on both net

and gross income. Using this information, a statistical

model can be developed that yields estimates of net/gross

ratios. These estimates are then applied to net incomes in

order to compute gross amounts.

• Iterative algorithm - exploits the tax and contribution rules

already built into tax-benefit models to convert gross

income into net income.

• Analytical inversions - combined with a trial-and-error

approach.

Microsimulation tax models
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Ageing (pension / health-care/ long-term care)

Active ageing: population which develops over years with „real-

life“ characteristics (births, marriage, death)

Static ageing: using weights

Microsimulation models
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Models in Slovenia

Institute for Economic Research (IER)
• Microsimulation model*
• Long-term pension MMS model (static ageing)*
• Cohort based model of the I. and II. pension pillar*
• EUROMOD
• Dynamic pension MMS (dynamic ageing)
• CGE model

Ministry of Finance

Institute for Macroeconomic Analysis and 
Development (IMAD)

(* all examples in this presentation are taken from IER studies)
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• Household Budget Survey database

• Small sample (10,000 individuals)

• Grossing-up procedure

• Microsimulation of PIT, SSC and several social transfers (child 

benefit*) at the level of individual taxpayers and households

The first MSM (2002)
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The first MSM

Child benefit – by decile group

• 1,884 HH with children

• CB represents from 25.4% to 1.2% of HEI
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The first MSM

Child benefit – by No. of children

• 49.9% of overall CB is received by HH with 2 children
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The second MSM

• Simulates broad range of policy measures (taxes and social 

transfers)

• Sample of 40,000 HH and 112,000 individuals

• Nested databases from different sources (income tax 

declarations, data on pensions and social transfers, the 

dwellings and cars)

• Integral part of consequent models (Pension MMS model)

• Its results are input for CGE model
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The second MSM

1. PIT and SSC

2. State pension

3. Child benefit

4. State scholarship

5. Social assistance

6. Childcare subsidy

7. Subsidized school meals (for children in primary and secondary schools) 

8. Subsidized commuting (for children in a secondary and high school students)

9. Housing subsidy 

Modules
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The second MSM

• Personal income tax reform (2006 – different scenarios, 

input for CGE model)

• Social transfers system

• Child care subsidy

• State scholarship

• Corrections of the personal income tax in the second 

package of measures due to the financial crisis

• Social security contributions

Use of the model - estimating consequences of reforms:
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Calculated changes in aggregates of simulated 

benefits
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Total effect of the reform, by family type
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Long-term pension MMS model

• Static ageing - using weights

• Sample of 40,000 households (112,000 individuals) 

• Six connected modules:
1. Demographic module 

2. Module for generating weights

3. PIT and SSC module

4. Pension module

5. Economic module

6. Generational accounting sub-module
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Long-term pension MMS model

1. Demographic module: producing population projections through defining 
assumptions on fertility, mortality and migration

2. Module for generating weights: based on demographic projections (age and 
gender)

3. PIT and SSC module: simulates any scenario with change of all possible personal 
income tax and SSC parameters in any point of time

4. Pension module:

• reproduces the pension system,

• by changing parameters (in any year and transition periods) any scenario of the 
pension system can be simulated,

• results: total number of pensioners, insured persons, employees, average pension, 
total amount of pensions and their % of GDP,

• new values of wages and pensions – changes in PIT and SSC revenues

Modules
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Long-term pension MMS model

5. Economic module: 

• GDP growth, 

• government revenue and expenditure (by categories),

• budget deficit and public debt,

• indicators of long-term sustainability (S1 and S2) as used by the EU 

Commission, and 

• health care and long-term care expenditures (age-profile based sub-

modules)

6. Generational accounting sub-module: 

• generational accounts by 5-year age groups – i.e., how much a 

representative of particular age would net pay into the public finance system 

in the rest of his/her life

Modules
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2013 pension reform

ZPIZ1-old / ZPIZ2-new
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2013 pension reform
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Worker/pensioner ratio and SSC/pension expenditure ratio
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Worker/pensioner ratio:  1,37 =>  0,92

SSC/pension expenditure ratio:  77% =>  59%
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II. Pension pillar (2020)

Replacement rate M/W (existing participants) 

Contribution rate up to 5.84% of gross wage

Replacement rate M/W (new participants) 

Contribution rate up to 6% of gross wage
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Long-term sustainability of health-care system
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Population pyramid
(Statistical Office)

2013 2020 2060

https://www.populationpyramid.net



Funded by the European Union. Fiscal Implications of Structural Reforms

www.cef-see.org
Center
of Excellence
in Finance

Baseline scenario of EUROPOP2013 population projections
1980 1990 2000 2013 2020 2030 2040 2050 2060

Population, age groups

P0-19 583.245 559.355 456.145 396.931 415.505 406.290 383.348 405.090 408.511

P20-64 1.087.063 1.224.878 1.255.897 1.306.727 1.241.943 1.158.303 1.115.021 1.046.007 1.031.963

P65+ 214.169 213.857 278.230 356.186 430.428 522.518 580.098 618.296 599.208
All 1.884.477 1.998.090 1.990.272 2.045.843 2.087.876 2.087.111 2.078.467 2.069.393 2.039.681

Population, age groups – shares (%)

P0-19 30,9 28,0 22,9 19,3 19,9 19,5 18,4 19,6 20,0

P20-64 57,7 61,3 63,1 63,4 59,5 55,5 53,6 50,5 50,6

P65+ 11,4 10,7 14,0 17,3 20,6 25,0 27,9 29,9 29,4
All 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0
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First visit to physician, cca 50%
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Number of prescriptions, cca 50%
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Overview of scenario results - increase in public 

expenditure on health care 2013-2060 (p.p. GDP) 
(EU Commission)



Funded by the European Union. Fiscal Implications of Structural Reforms

Overview of scenario results - increase in public 

expenditure on long-term care 2013-2060

(p.p. GDP) (EU Commission)
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Projection of health-care system

EXPENDITURE
Vrednost v 

1.000 EUR
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

Current expenditure 2.967,82 7,69 7,97 8,29 8,62 8,88 9,07 9,16 9,19 9,20 9,16

Long-term care (health part) 327,28 0,85 0,95 1,01 1,11 1,22 1,36 1,48 1,56 1,62 1,66

Sickness leave 474,32 1,23 1,23 1,23 1,23 1,23 1,23 1,23 1,23 1,23 1,23

All 3.769,43 9,77 10,15 10,53 10,95 11,34 11,66 11,87 11,98 12,05 12,05

REVENUE
Vrednost v 

1.000 EUR
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

SSC-active population 1.945,57 5,04 5,05 5,03 4,97 4,93 4,94 4,96 4,98 4,99 4,98

Non tax revenue 50,27 0,13 0,13 0,13 0,13 0,13 0,13 0,13 0,13 0,13 0,13

Pension system (SSC-pensioners, long-term 

care benefits)
459,05 1,19 1,21 1,31 1,42 1,51 1,58 1,66 1,70 1,68 1,63

Voluntary health insurance 477,89 1,24 1,24 1,24 1,24 1,24 1,24 1,24 1,24 1,24 1,24

General government 160,28 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42

Households (out of pocket) 412,68 1,07 1,07 1,07 1,07 1,07 1,07 1,07 1,07 1,07 1,07

Companies 269,82 0,70 0,70 0,70 0,70 0,70 0,70 0,70 0,70 0,70 0,70

NGO 3,70 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01

ALL 3.779,26 9,80 9,83 9,91 9,96 10,00 10,08 10,18 10,24 10,23 10,17

DEFICIT (% GDP) 0,03 -0,32 -0,62 -0,99 -1,34 -1,58 -1,69 -1,74 -1,81 -1,87

DEFICIT (mill EUR) 9,83 -124,42 -239,47 -382,51 -515,86 -607,68 -652,79 -669,30 -699,01 -722,78

AWG reference scenario

AWG risk scenario

DEFICIT (% GDP) 0,03 -0,49 -1,01 -1,57 -2,10 -2,52 -2,80 -3,00 -3,23 -3,41

DEFICIT (mill EUR) 9,83 -188,25 -388,45 -604,55 -810,14 -970,60 -1.081,54 -1.158,03 -1.244,23 -1.315,96
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Projection of health care system
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Projection of health care system

Where to find money to cover the deficit?

Scenarios 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

2015-

2060 

(p.p)

Reference scenario 13.45 14.31 15.10 16.10 17.07 17.75 18.06 18.16 18.35 18.50 +5.05

Risk scenario 13.45 14.75 16.13 17.64 19.13 20.31 21.08 21.60 22.16 22.65 +9.20

Required increase of SSC (health-care) from present rate of 13.45%:
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Conclusions

• MMS are powerful and regularly used tools for estimating 

consequences of structural reforms 

• It is possible to construct a useful model even with limited 

data

• As tools of infrastructural nature they require regular 

maintenance, data updating and further development


