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Course structure

Mix of lecture and hands-on exercises 

Extra exercises offered to do after the course

Please ask questions

Tell us what you would like to do with the model
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Course outline

ÅSession 1: Introduction to microsimulation models and EUROMOD.

ÅSession 2: EUROMOD language: policies, functions and 
parameters.

ÅSession 3: Policy functions Elig & ArithOp. EUROMOD handling 
errors.

ÅSession 4: Policy functions BenCalc & SchedCalc. Defining 
constants and income lists.

ÅSession 5: Policy function Allocate. Defining tax units.

ÅSession 6: Variable types and system functions DefVar & 
DefOutput. Uprating indices.
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Session 1

Introduction to microsimulation 

models and EUROMOD
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In this session, you will learn about

ÅMicrosimulation models: what they are, how they work 

and why they are useful

ÅWhat is EUROMOD, the European Commission (EC) 

microsimulation tool

ÅSome applications of EUROMOD

ÅHow EUROMOD works: Input microdata, Model (tax-

benefit policy code), Software

ÅExercise 1: Running the model and using the Statistics 

Presenter for analysis
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What are microsimulation models

ÅEncompass modelling techniques that:
o Operate at the level of individual units (e.g. persons,

households, vehicles, firms)

o Apply rules to simulate changes in state or behaviour of
these units

o Estimate distributional outcomes after applying these rules
at the micro level

ÅFocus on different areas, e.g.:
o Traffic and transportation

o Demand for health care

o Spatial planning

o Tax-benefit (TB) policies
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Types of TB microsimulation models

ÅStatic:
o Pure policy effectĄñmorning-afteròeffect

ÅBehavioural:
o Policy effect accounts for behavioural responses

ü Change in preferences estimated using microeconomic models
(e.g. labour supply models)

ÅDynamic:
o Peopleôscharacteristics are adjusted over time in response

to natural processes and probabilities of relevant events
ü e.g. fertility, death, marriage/divorce, labour market status
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Static TB microsimulation models

ÅUnit: households and persons living in the households

ÅRules: tax-benefit policies, mostly:
o Cash transfers

ü Means-tested benefits

ü Non-means-tested benefits

ü Pensions

o Social insurance contributions (SIC)

o Direct taxes: Income tax, including tax allowances and tax
credits, capital gains tax

ÅOutcomes: income distribution, measures of income inequality
and poverty, (net) budgetary cost of policy changes, gainers
and losers from policy changes, indicators of work
incentives... and changes to them
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Why TB microsimulation models

ÅAccount for interactions between parts of the TB system
o E.g. old-age pension is taxable, so higher pensions mean more

income tax revenue

o E.g. means-tested benefits depend on after-tax earnings, so a
rise in income tax rate means higher spend on benefits

ÅAllow for ñceteris paribusòtype of analysis, looking into the
impact of changes in one policy holding everything else
constant (useful for ñunderstandingòas well as ñmonitoringò)

ÅBring added value to survey/register microdata, by providing
information which is otherwise not (publicly) available

ÅProduce more up-to-date results for simulated variables, as
data collection and release take time
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Outcomes of TB microsimul. models

ÅModels enable analysis of the impact of changes in a policy:

o On the mean of an outcome across several units, as with
regression techniques

o For one specific individual unit, as with OECD-style standard
family type calculations

o On the whole distribution of an outcome across units
(distributional analysis)

o On the governmentôsbudget (fiscal analysis)

o On work incentives
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Why EUROMOD

Models are built and maintained by researchers
(for academic purposes) or ministries and civil
service (for impact assessment of policies)

Models are often not 
accessible (neither is 

the model 
documentation)

Some use non-
publicly available 

data (e.g. 
administrative data)

All models are single 
country models

EUROMOD
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General features of EUROMOD

ÅThe static TB microsimulation model for the EU-27

ÅOpen-access, flexible, free and transparent

ÅNo hard-wiring, everything is parameterised

Å(relatively) Easy to simulate structural reforms

ÅExtensive and growing documentation and community of users

ÅUses flexible and user friendly interface

ÅProvides consistent and meaningful cross-country comparisons
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Key users of EUROMOD

Academic research in (e.g.) public economics & quantitative social policy

International policy organisations 
European Commission policy Directorates

OECD, IMF, World Bank, UNICEF (hands-on & 
commissioned work)

National governments and public 
institutions

SK, MT, LT, LV, EE, EL é. 

SPICe, Welsh Government, NHS Scotland

Civil society: EUROMOD is the engine 
for simplified web-based models

EUROMOD-JRC Interface - European Commission 
https://euromod-web.jrc.ec.europa.eu/euromod-jrc-interface

SORESI - Austrian Ministry for Social Affairs 
http://soresi.sozialministerium.at/soresi

A platform for developing non-EU 
models

e.g. Africa (South Africa, Namibia, Mozambique, 
+4), Latin America (Ecuador, Colombia, Mexicoé), 
Russia, Serbia ...

https://euromod-web.jrc.ec.europa.eu/euromod-jrc-interface
http://soresi.sozialministerium.at/soresi
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Key uses of EUROMOD

ÅEUROMOD can be used to analyse the impact of actual,
proposed or hypothetical TB policy changes

ÅIt can also be used as a tool in other type of analysis by
adjusting the input data set:

o How would a rise in earnings inequality affect the
distribution of income?

o How does demographic change affect government
revenues?

ÅOr by doing further analysis using the output data in
combination with other models:

o How does labour supply respond to a change in tax
credits?
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Additional uses of EUROMOD

ÅComplex reforms (e.g. revenue-neutral packages, policy swaps)

ÅCounterfactual (ñwhatifò)scenarios (e.g. stress test for

unemployment shocks)

ÅDesign regional/national/EU-wide policy reforms

ÅExtending policy scope with additional microdata

o Indirect taxes (FRS + HBS data)

o Wealth and property taxes (HFCS data)

o Tax evasion and non-take-up simulation/calibration

(administrative data)

ÅLink to macro models, providing a micro perspective within a macro

type of analysis (e.g. links with CGE and DSGE models)

ÅHypothetical Household Tool (HHoT), tool for creating households

and individuals with user-defined characteristics
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Typical elements of TB analysis

ÅCompare two tax-benefit systems, a ñbaselineòand a ñreformò

ÅFor a particular population (dataset)

ÅLook at the average change in equivalised disposable income within

income deciles:

o Compute total disposable income for each household (private

income + benefits ïtaxes)

o Divide by that householdôsequivalence scale to get total

equivalised disposable income

o Rank all individuals by their householdôsequivalised disposable

income, and form 10 income decile groups

o Calculate average (mean) change in equivalised disposable

income between baseline and reform systems within each

income decile group
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ÅAverage change in tax by household and income decile, introducing a new

zero rate band of £1,000 above personal allowance in Scotland

Source: Berthier & Hudson (2017), SPICe Briefing Notes: using EUROMOD and FRS for analysis 

for Scotland

Example 1: hypothetical reform
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Example 2: actual policy changes

Å Decomposing the change in real net income due to policy changes in 2011-2014

Source: De Agostini, Paulus & Tasseva (2016), EUROMOD Working Paper 6/16
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Example 3: policy swaps 
ÅImpact on household incomes of own and other countriesô child-related 

policies 

Source: Levy et al. (2007), Journal of Social Policy
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Example 4: EU-wide reforms
Å Income Stabilisation Coefficient (ISC) with and without European Monetary Union-

Unemployment Insurance (EMU-UI) benefit

Source: Jara, Sutherland & Tumino (2017), EUROMOD Working Paper 3/17

Notes: ISC measures percentage of earnings loss that is retained through TB system
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Example 5: work incentives
Å Decomposing the mean Marginal Effective Tax Rate by type of policy in 2015 

Source: Jara, Gasior & Makovec (2017), EUROMOD Working Paper 3/17
Notes: METRs measure the incentive to work longer hours
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How EUROMOD works
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EUROMOD workflow

Model: Tax-benefit policy code

(via the EUROMOD User Interface)

Input microdata

(EU-SILC, admin data, etc. or 

hypothetical data)

Policy simulations

(EUROMOD software)

Tools for analysis: Statistics Presenter

(or statistical software e.g. Stata)

Output microdata  = 

input microdata  + additional simulated variables

Original microdata

(EU-SILC, admin data, etc.)
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Ÿ Help and documentation in pdf

Ÿ [folder for internal use of EUROMOD]

Ÿ Default folder to store input data

Ÿ EUROMOD log with all versions

Ÿ Default folder to save output data

Ÿ Country files, where policies are coded!

EUROMOD project folder
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ÅInput microdata

o Training data

ÅModel (tax-benefit code):

o Version I3.0+

o Models for all EU member states: policy years 

(systems) for 2005/07-2020 for most countries 

and 2011-2020 for Croatia

ÅEUROMOD Software version: 3.4.6

EUROMOD in this course
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EUROMOD

INPUT MICRODATA

Model: Tax-benefit policy code

(via the EUROMOD User Interface)

Input microdata

(EU-SILC, admin data, etc. or 

hypothetical data)

Policy simulations

(EUROMOD software)

Tools for analysis: Statistics Presenter

(or statistical software e.g. Stata)

Output microdata  = 

input microdata  + additional simulated variables

Original microdata

(EU-SILC, admin data, etc.)
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ÅDefault datasets: based on household survey microdata 

from EU-SILC

o Only a set of variables from EU-SILC end up in the EUROMOD input 

data: those relevant to TB simulation or for distributional analysis

o If the user has access to both the original EU-SILC and EUROMOD 

microdata, they can combine the two files

ÅAny other income source can be adapted to be used in 

EUROMOD (e.g. administrative data), following a specific 

structure and modelling conventions

ÅEUROMODôs Hypothetical Household Tool (HHoT) allows 

to generate input files with model households

o Households and individuals with user-defined characteristics

o Abstracts from complexities of real data - focus on specific household 

types (Gasior & Recchia 2019)

Sources of input data
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ÅVariables: demographic, labour, income, 
assets, expenditure

ÅGross incomes, at the individual level

ÅMonetary variables recoded to (average) 
monthly basis

ÅNo missing values

Characteristics of input data
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A typical input dataset
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EUROMOD VIA  THE

USER INTERFACE (UI) 

Model: Tax-benefit policy code

(via the EUROMOD User Interface)

Input microdata

(EU-SILC, admin data, etc. or 

hypothetical data)

Policy simulations

(EUROMOD software)

Tools for analysis: Statistics Presenter

(or statistical software e.g. Stata)

Output microdata  = 

input microdata  + additional simulated variables

Original microdata

(EU-SILC, admin data, etc.)
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Opening a project
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Configuring the output/input folders
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Run button

Ribbon bar

Country models

Selecting and running a country
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RUNNING EUROMOD, 

PRODUCING OUTPUT DATA & 

ANALYSIS

Model: Tax-benefit policy code

(via the EUROMOD User Interface)

Input microdata

(EU-SILC, admin data, etc. or 

hypothetical data)

Policy simulations

(EUROMOD software)

Tools for analysis: Statistics Presenter

(or statistical software e.g. Stata)

Output microdata  = 

input microdata  + additional simulated variables

Original microdata

(EU-SILC, admin data, etc.)
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ÅTwo ways of Running the model:

o by clicking on button Run EUROMOD 

o by clicking on a country flag and then clicking on the button Run 
EUROMOD 

ÅWe can run the model (simultaneously) for:

i) one country and 

one or more systems
ii) several countries

(and systems)

iii) all countries and

systems and for all data

37

Running the model



38 EUROMOD training course - Autumn 2021

ÅRunning the model produces a txt file containing the output data. 

This will include all the input data variables plus the variables 

simulated by the model (with subscript _s)

ÅThe file is stored in the Output folder and for the baseline model it 

is called cc_year_std (e.g. pt_2006_std)

ÅThis file can be imported to any statistical software for analysis. 

Additionally, the EUROMOD tool Statistics Presenter can be used 

to produce several indicators (more on this in the next slides)

38

Analysing the output data
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A typical output dataset
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ÅThe tool estimates:
o Fiscal costs: government revenues and expenditures

o Distributional and poverty measures: poverty rates, gini
index, S80/20 ratio, income shares, decomposition of 
income sources, winners and losers

ÅThe tool calculates statistics for:
o A single or several countries and policy systems

o Baseline and reform scenarios and differences

o Indicators

o A specific variable (e.g. income taxes)

ÅResults can be exported in Excel tables

The Statistics Presenter: uses
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- Personal Income Tax

- Employee Social 

Insurance 

Contributions

- etc.

+ Salaries

+ Self-employment 

income

+ Investment income

+ Property income

+ etc.

The Statistics Presenter: concepts (1)

Taxes and SIC

Social transfersMarket Income

+ Pensions

+ Family benefits

+ Minimum Income 

Schemes

+ etc.

Disposable income
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ÅLarger household size Ą higher income needs

but

ÅSharing expenses and assets Ą needs do not double when size doubles

= 1

= 1 + 0.5 = 1.5

= 1 + 0.5 + 0.3 = 1.8

= 1 + 0.5 + 0.3 + 0.3 = 2.1

OECD-modified equivalence scale

First adult = 1

Each additional member Ó14 = 0.5

Each additional member <14 = 0.3

The Statistics Presenter: concepts (2)

Equivalence scales
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= 1

= 1 + 0.5 = 1.5

= 1 + 0.5 + 0.3 = 1.8

= 1 + 0.5 + 0.3 + 0.3 = 2.1

DI = 10,000 DI = 18,000

DI = 30,000 DI = 31,500

(equivalised disposable income is attributed to each member of the household)

EDI = 10,000/1 = 10,000 EDI = 18,000/1.8 = 10,000

EDI = 30,000/1.5 = 20,000 EDI = 31,500/2.1 = 15,000

The Statistics Presenter: concepts (3)

Equivalised disposable income
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The Statistics Presenter: concepts (4)

Income distribution
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Equivalised disposable incomeï +

Median = 14,37560% median = 8,625

(poverty line) AROP rate = 5/25 = 20%

The Statistics Presenter: concepts (5)

At-risk-of-poverty rate
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Equivalised disposable incomeï +

AROP gap = 

ȟ

ȟ

ȟ

ȟ

ȟ

ȟ

ȟ

ȟ

ȟ

ȟ ȟ
Ễ

ȟ ρρȢψψϷ

8,625

7,000

5,000

2,500

2,500

The Statistics Presenter: concepts (6)

At-risk-of-poverty gap
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Run EUROMOD and use the Statistics Presenter to 

analyse the results.

Run the policy systems for Austria (systems: 2019 and 2020) 

as well as for Finland, Italy and Spain (system: 2020 only). 

Then use the Statistics Presenter Tool to analyse the results 

and make cross-country comparisons on inequality and 

poverty.

We will do the exercise together!

Exercise 1
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Exercise 1

Steps:

1. Run EUROMOD for Austria (system: 2019).

2. Run EUROMOD for Austria, Finland, Italy and Spain 
together (system: 2020).

3. Use the Statistics Presenter Tool ïDefault option ïto 
produce results for the income distribution in Austria for 
2019 and 2020 and analyse the results.

4. Use the Statistics Presenter Tool ïMultiSystem option ï
to produce results for the income distribution for these 
four countries for 2020 and analyse the results.
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49

Step 1: Run AT 2019 (I)

1. Select countries by 

clicking on flags and 

click Run EUROMOD

2. Select 

systems

3. Select input 

microdata

4. Click Run
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50

data and 

systems 

running

some details about 

the calculations

Step 1: Run AT 2019 (II)
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select all 

countries/

all systems

51

unselect all 

countries/

all systems

Step 2: Run AT, FI, IT & ES 2020 (I)
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filters

52

red colour to remind us 

that filters are applied

Step 2: Run AT, FI, IT & ES 2020 (II)
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Step 3: Statistics Presenter Default (I)
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folder where output 

microdata are stored

list of all output microdata available in 

the output folder

Step 3: Statistics Presenter Default (II)
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selected the 2019 output microdata first 

and the 2020 data second

Step 3: Statistics Presenter Default (III)
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country and system for which 

results are produced

one sheet per output microdata file 

(2019 first, 2020 second)

9 tables with results + 1 

table with metadata

table notes

export results in excel

Step 3: Statistics Presenter Default (IV)
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Step 4: Statistics Presenter MultiSystem (I)
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Step 4: Statistics Presenter MultiSystem (II)
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one column per system

Step 4: Statistics Presenter MultiSystem (III)
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ÅYou learned how to:

o Open the model

o Run a single system or several systems at the 

same time

o Analyse the output microdata with the 

Statistics Presenter, using the:

üDefault option

üMultiSystem option

Summary of Exercise 1
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Questions
Q&A
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Session 2

EUROMOD language: policies, 

functions and parameters
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In this session, you will learn about

ÅThe building blocks of EUROMOD tax-benefit 

microsimulation language: 

I. Policies

II. Functions  

III. Parameters 
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EUROMOD TAX-BENEFIT 

MICROSIMULATION LANGUAGE

Model: Tax-benefit policy code

(via the EUROMOD User Interface)

Input microdata

(EU-SILC, admin data, etc. or 

hypothetical data)

Policy simulations

(EUROMOD software)

Tools for analysis: Statistics Presenter

(or statistical software e.g. Stata)

Output microdata  = 

input microdata  + additional simulated variables

Original microdata

(EU-SILC, admin data, etc.)
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Working environment

open country 

by clicking 

on a flag

policy systems

comments

policies
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Policies

Åa block of functions completes a policy simulation

Åpolicy names end (usually) with the country acronym
o policies can have any name ïbut good to follow naming 

conventions

Åcomments (in the comments column) explain what 
the policy intends to simulate

Åpolicies are run in the order they appear
o order of policies is called the óspineô

Policy

Parameter

Parameter

Parameter

Function
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Structure of a policy
ÅPolicy column includes policy name, function and parameter names

o order of policies and functions reflects order of calculations

ÅSystem columns include the values of the tax-benefit parameters by policy 
year

ÅComments column includes policy description

System#1 System#2 System#3

Policy#1 name policy switch policy switch policy switch Policy description

      Function#1 function switch function switch function switch Function description

           Parameter#1value value value paremter description

           Parameter#2value value value

      Function#2 function switch function switch function switch

           Parameter#1value value value

           Parameter#2value value value

           Parameter#3value value value

Policy column System columns Comments column



68 EUROMOD training course - Autumn 2021

Example of a policy

policy switchpolicy 

name

function#1 and 

its parameters

function#2 and 

its parameters

function switch

policy column system columns comments columns
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Structure of a function 

Function name

parameter names

parameter values for each system

switch: on / off / n/a
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Parameters

ÅCan be:
o common to several functions or specific to one function

o compulsory (i.e. error generated if not used) or optional
ü which parameters are compulsory/optional depends on the function

ÅOrder of parameters in a function is not important
o but order of functions in a policy is!

ÅManipulated via context menu (right-click)
o only relevant parameters for the given function are shown

ÅDrag & drop can be used

Policy

Parameter

Parameter

Parameter

Function
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Child benefits reforms

Implement a Child Benefit reform in Finland. 

Increase the monthly benefit amount for the 

first child from 94.88úto 100ú.

We will do the exercise together!

Exercise 2
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Exercise 2

Steps:

ÅYou will make a copy of the FI 2020 system and call it FI_2020reform. 

ÅThen, you will modify the reform system FI_2020reform as follows:

o Go to the Child Benefit policy (bch_fi) and open the functions 
DefConst and BenCalc

o Change the parameter value of $bch1 from 94.88#m (which is 
equal to ú94.88 per month) to 100#m (ú100 per month). 

o Save your changes.

ÅRun the model and use the Statistics Presenter ïBaseline/Reform 
option to analyse the distributional effect of the reform.
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Hiding systems

right-click on system name
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Adding a reform system
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Adding a reform system (2)
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Implementing a reform (1)

Right click to 

expand policy


