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Abstract: EUROMOD is a static tax-benefit microsimulation model. It is a unique multi-country model currently covering all 15 pre-2004 Member States of the European Union (EU). It is being extended to cover 4 more Member States and redesigned to improve ease of use and accessibility. The model calculates cash benefit entitlements and liabilities for direct taxes and social insurance contributions on the basis of tax-benefit rules and a representative sample of micro-data at the individual level. EUROMOD provides estimates of the distributional impact of changes to personal tax and transfer policy, with (a) the specification of policy changes, (b) the application of revenue constraints and (c) the evaluation of results – each taking place at either the national or the European level. EUROMOD is based at the Institute for Social & Economic Research, University of Essex and draws on the expertise of a network of modellers and data experts across the EU.

Overview

EUROMOD is a microsimulation model that calculates static effects of tax and benefit policy on household incomes; it can also be used as a platform for other more sophisticated modelling exercises and can, in principle, be linked to other types of economic or statistical models. Its distinguishing feature is that it covers many countries within one framework: currently the 15 countries that made up the European Union prior to the 2004 enlargement. As such it can simulate the rules behind all 15 tax-benefit systems
, which are very diverse, as well as including databases broadly representative of 15 household populations. 

EUROMOD provides estimates of the distributional impact of changes to personal tax, social insurance contributions and transfer policy, with (a) the specification of policy changes, (b) the application of revenue constraints and (c) the evaluation of results - each taking place at either the national or the European Level. Thus EUROMOD is of value both in assessing the consequences of consolidated social policies and in understanding how different policies in different countries may contribute to common objectives. It can be used to evaluate national policies within a European perspective, as well as policies at the level of the European Union. 

The idea of EUROMOD first originated among a group of academics from several countries working together on social policy and taxation comparisons. It was constructed specifically to maximise comparability across countries, recognising that national models tend to run with national assumptions and conventions “hardwired” in, and that access to many models at once may be difficult to negotiate.  Its initial construction (starting in 1996) and subsequent development and use have been mainly funded by a succession of European Commission research grants. These have the particular advantage of funding many institutions in different countries at once. This is important because EUROMOD development needed to draw on national expertise at each stage. The large consortium has developed the model: a total of 60 or so individuals, with 35 at any one time in 18 institutions across the 15 countries. This has required a significant amount of management and scientific coordination, a task carried out by a team based at the University of Essex. A particular focus for this coordination has been on the comparability of model results across countries. This team also designed the structure of the model and continues to coordinate its development, with national modelling teams contributing their particular expertise. 

EUROMOD can also be used for national tax-benefit modelling exercises and has provided the impetus for the construction of associated national models in four countries where they did not exist before (Austria, Greece, Luxembourg and Portugal).  Many of those in the original EUROMOD consortium run their own national models in parallel with their involvement in EUROMOD.
 Generally national models cover the tax-benefit system in more detail or less selectively than EUROMOD and are more up-to-date, although this is not always the case.  On the other hand EUROMOD is much more flexible than a national model and this flexibility is essential if comparability (of results) and transferability (of system components) are to be achieved. So, typically, national models are used for national (single country) analysis and EUROMOD for comparative and comparable multi-country analysis.

EUROMOD is intended for use in academic and related research and is in principle available for use by any researcher. In practice, prospective users must gain permission to use the underlying micro-data (see Table 1) and usually require some training and orientation in the practical use of the model, as its flexibility allows for choices in many more dimensions than is typical in a national model. 

Examples of use

EUROMOD has been used for a large number of applications tackling a great range of research questions with most studies to date being available in the EUROMOD working paper series.
 A few topics illustrated with recent works published in academic journals and books include the following.
Inequality, poverty and redistribution
Analysing distributional effects in terms of inequality, poverty and income redistribution is one of the main applications of microsimulation models. For this purpose, the EUROMOD website provides standardised statistics on the distribution and decomposition of disposable income.
 These show income components and household characteristics by decile group for each country and for EU15 as a whole calculated in a consistent way. 

The redistributive effect of tax-benefit systems has been further explored by Immervoll et al. (2006). They decompose the overall effect to assess and compare the effectiveness of individual policies at reducing income disparities. They found that countries that achieve a high level of inequality reduction through their tax-benefit system do this mainly by using non means-tested benefits and taxes; this is the case for the Scandinavian countries and most of the continental welfare states. A low degree of redistribution is achieved in Southern Europe, except in the case of Spain if pensions are considered as part of the redistributive system. The redistributive effect of taxes and transfers is somewhat higher in Ireland and the UK, who mainly rely on means-tested benefits.
Levy et al. (2007b) focus on child poverty and being an example of the application of a common EU-wide policy. They explore the prospects for a guaranteed income for every child in the EU and its potential effects on child poverty. They examine the extent to which existing levels of financial support for children through national taxes and benefits fall short of a series of illustrative minimum levels of income corresponding to proportions of median income. They estimate the cost in each country of providing basic incomes for children such that potential EU child poverty reduction targets are met. Finally, they investigate the effect of financing this using a European flat tax. 
Swapping policies

Another distinctive feature of EUROMOD is its ability to apply a policy from one country to another or even swap policies across countries. This allows understanding the effects of policies on different populations and identifying what policies could be helpful in other countries. 

An example of this is Matsaganis et al. (2006) examining the effect of income transfers to families in Southern Europe, where public assistance to low-income families with children is often meagre or not available at all. The distributional impact of actual programmes is shown to be weak and hence the scope for reform great. As an illustration, they use EUROMOD to simulate universal child benefits equivalent to those in Britain, Denmark and Sweden. They find that the anti-poverty effect of such benefits is in proportion to their fiscal cost.

Levy et al. (2007a) provide another example where they compare three EU countries that have recently experienced substantial but very different reforms of their systems to support families with children: Austria, Spain and the United Kingdom. They first analyse the distributional implications of these three approaches and then focus on the question whether the chosen strategies are the best for each country. They swap family support policies across countries to explore the effects of budget-neutral alternatives on the position of children in the income distribution as a whole, the proportions gaining and losing and the effects on child poverty. They highlight three factors that are all important to varying degrees: the level of spending, its structure, and the way it impacts in a particular national context.
Work incentives and behavioural responses: a case of in-work benefits
Although EUROMOD is a static model focusing only on the first-order effects of tax-benefit policies and not taking into either behavioural changes or long-term effects, there have been several attempts to extend this kind of analysis to incorporate behavioural responses.
For example, Bargain and Orsini (2006) compare how two types of in-work benefits achieve poverty reduction and social inclusion. Using EUROMOD they simulate an in-work benefit means-tested on family income, in the fashion of the British Working Family Tax Credit, and a wage subsidy in three European countries suspected to experience large poverty traps, namely Finland, France and Germany. They also assess the potential labour supply responses to the reforms and the subsequent redistributive impacts for each country using a structural discrete-choice model. They find that the overall female employment decreases after the introduction of the working tax credit in all three countries. In contrast, there are important efficiency gains to move toward the individual wage subsidy which, for the same fiscal cost, has an unambiguous positive effect on female employment. 

Immerwoll et al. (2007) also compare the effects of increasing traditional welfare to introducing in-work benefits in the EU15. They use a labour supply model encompassing responses to taxes and transfers along both the intensive and extensive margins and EUROMOD to estimate current marginal and participation tax rates, quantifying the equity-efficiency trade-off for a range of elasticity parameters. They conclude that in most countries, because of large existing welfare programmes with high phase-out rates, increasing traditional welfare is undesirable unless the redistributive tastes of the government are extreme. In contrast, the in-work benefit reform is desirable in a very wide set of cases.

Links between macro and micro-economic variables
EUROMOD can be also effectively used to explore the effects of macro economic processes at the micro level, such as inflation and fiscal stabilisation. 
Immervoll (2005) analyses how inflation-induced erosions of nominally defined amounts built into relevant tax rules (“bracket creep”) alter distributional and revenue-generating properties of income taxes and social insurance contributions. Using EUROMOD he provides quantitative estimates for Germany, the Netherlands and the UK. He shows that in the absence of automatic inflation adjustment mechanisms, effects on individual tax burdens can be substantial, even with low inflation. He founds that bracket creep reduces tax progressivity but increases overall tax revenues. If tax systems were left unadjusted then inflation would lead to lower and slightly more equally distributed household incomes. However, existing inflation adjustment regimes in the Netherlands and the UK successfully prevent large tax burden changes.

Mabbett and Schelkle (2007) complement a political economy literature that asks whether fiscal consolidation fosters or hinders structural reforms by exploring how structural reforms affect fiscal stabilization. Using EUROMOD they identify the connections between specific tax and benefit reforms and the size of the stabilizers. They conclude that Lisbon-type reforms may worsen the stabilizing capacity of tax-benefit systems.

Other research
In addition to comparative studies by academic researchers, EUROMOD has been also used in a number of projects by international institutions. Examples of this included the UNICEF report on child poverty in rich countries (UNICEF (2005)), an OECD study of economic well-being of different age-groups (Dang et al. (2006)) and the reports on social inclusion and income distribution by the European Observatory on the Social Situation (2005, 2006). 
Current developments

The model is being expanded to cover the 10 new (2004) Member States of the EU and is being re-designed and upgraded in the light of enlargement and also of the lessons learned from operating and using the first version. EUROMOD is entirely unique in being a multi-country microsimulation model and much of its architecture was originally developed without prior or parallel experience to draw on. 

This project, known as I-CUE (“Improving the Capacity and Usability of EUROMOD”)
 is laying the technical basis for a 25+-country comparative research infrastructure by up-grading the design of the model, and providing greater clarity in presenting the knowledge base embodied in it. It is also beginning to involve researchers, data providers and institutions from the 10 new Member States in the long-standing EUROMOD collaboration. 

A second project is involving a large network of researchers across Europe in a programme of research called “Accurate Income Measurement for the Assessment of Public Policies” (AIM-AP).
 This is designed to improve the comparability, scope and applicability of tools, methods and data for the measurement of income and the analysis of the effects of policies on inequality, poverty and social inclusion. It includes three linked projects on:

(a) The distributional effects of non-cash incomes (such as education and health services) and the implementation of a more comprehensive income definition, 

(b) The implications of (and methods to account for) errors in targeting social benefits, tax evasion and measurement error in income data, 

(c) Incorporation of the effects of indirect taxes, along with direct taxes and social benefits, in redistribution analysis. 

All three projects are designed to improve the degree of comparability of measurement and analysis across countries. Each project will develop methodologies within a cross-national perspective and demonstrate their applicability to a wide range of research questions. The resulting data and method enhancements will be made generally accessible and re-useable by implementing them within EUROMOD. 

Technical particulars

The programming language used for EUROMOD is C/C++, with input data stored in Microsoft Access databases and all other input parameters stored as Excel spreadsheet tables (see also Immervoll and O’Donoghue (2001)). Any country’s tax benefit system might be seen as a collection of complex policy instruments, such as income tax and social assistance. In turn, policy instruments are made up of more elementary blocks, e.g. application of rates to tax base brackets and tax credits. Figure 1 shows EUROMOD’s hierarchical structure. The figure also introduces the terminology used by EUROMOD builders and users.
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Figure 1: EUROMOD Hierarchical Structure
Each national tax-benefit System is made up of individual Policies. The order in which single policies are simulated is not “hard-wired” in the program, but might be chosen by editing an input file, called Policy Spine, that controls the flow of the computational operations taking place within the model. In practice, the Policy Spine is a list of Policies indicating the sequence by which they are computed in the tax-benefit System. For example, if social insurance contributions are tax deductible, then the corresponding Policy would have to appear before the Policy that computes income tax because the model requires the amount of contributions as a prerequisite for calculating income tax; similarly, if social assistance depends on after tax income, then the social assistance Policy would have to appear after the income tax Policy.

For the implementation of a Policy elementary building blocks, called Modules, are used. For instance, a child benefit policy may contain a module for means-testing, a module for general eligibility conditions (e.g. test on the age of children) and a last module for computation of the entitled amount. Technically a module is a piece of code (a C-function), but its behaviour is not “hard-wired” as it requires parameters to specify what it does. If all inputs of a module are parameterized it is possible to implement changes without any reprogramming. The concept of Modules as distinct elementary building blocks has special advantages. If Modules are designed in a sufficiently general manner one can build up a large “library” of algorithms and can use these for different policies and different tax benefit systems. An example for such a Common Module is the so-called “benefit calculator”, which allows the implementation of a wide range of different types of benefits. EUROMOD’s Common Modules provide a general structure, which can be seen as using a standardized language to describe policy instruments of their sub-components. Once EUROMOD users are accustomed to this language, their understanding of other (foreign) countries' benefits and taxes improves considerably. Moreover, the use of a common structure facilitates the detection of similarities and differences between (maybe only seemingly very different) tax and benefit instruments.

EUROMOD’s Modules have three types of parameters. Tax-benefit parameters are those related to tax-benefit system amounts, such as rates, income brackets and means testing thresholds. Fiscal units define the group of person(s) on which the tax-benefit rules are to be performed; for example the persons over whom taxable incomes are to be aggregated in order to determine total taxable income for a joint tax system, or the definition of family relevant for a certain benefit. Users may not only choose among a standard set of already defined fiscal units, they are able to create their own new definitions as well. This is made possible by two EUROMOD’s characteristics. First, sufficiently disaggregated and detailed micro-data (each individual is identified separately and some relationships, such as parent/child, partner or living in same household, between these individuals are recorded), second, there is an algorithm within the model that can aggregate individuals according to criteria specified by the user. Finally, another type of parameter refers to Income Concepts, used as both, input to the tax-benefit algorithms (e.g., taxable income, “means”, etc.) and as output of the model (e.g., disposable income). Income concepts can be defined in terms of all monetary variables (whether contained in the micro-data or simulated by the tax-benefit model) available in the model.

FURTHER INFORMATION

For extended descriptions of EUROMOD and related discussion see Immervoll et al. (1999), Sutherland (2001, 2007) and Lietz and Mantovani (2007). 
Most updated information about EUROMOD can be found at www.iser.essex.ac.uk/msu/emod/ 

The EUROMOD consortium also

· publishes a series of Working Papers describing applications of the model: www.iser.essex.ac.uk/msu/emod/workingpapers/ 

· provides web access to detailed statistics on income re-distribution in the EU-15: www.iser.essex.ac.uk/msu/emod/statistics/ 

· documents its work at the country level in Country Reports: www.iser.essex.ac.uk/msu/emod/documentation/countries/ 

· provides technical instructions that describe step-by-step what needs to be done to make EUROMOD produce the output needed for a particular research question: http://www.iser.essex.ac.uk/msu/emod/documentation/emodrec.php 

Table 1: EUROMOD base datasets (version D1)

	Country
	Dataset
	Date of  collection

	
	
	

	Austria
	Austrian version of EU-SILC
	2004

	Belgium
	Panel Survey on Belgian Households 
	2002

	Denmark
	European Community Household Panel 
	1995

	Finland
	Income distribution survey 
	2001

	France
	Budget de Famille (HBS)
	2001/2

	Germany
	German Socio-Economic Panel
	2002

	Greece
	Household Budget Survey
	2004/5

	Ireland
	Living in Ireland Survey
	1994

	Italy
	Survey of Households Income and Wealth 
	1996

	Luxembourg
	PSELL-2
	2001

	Netherlands
	Sociaal-economisch panelonderzoek
	2000

	Portugal
	European Community Household Panel
	2001

	Spain
	European Community Household Panel
	2000

	Sweden
	Income distribution survey 
	2001

	UK
	Family Expenditure Survey (HBS)
	2000/1
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� Currently EUROMOD simulates the 1998, 2001 and 2003 tax-benefit systems for most countries. Denmark, France, Ireland, Italy and Sweden are updated only to 2001 tax-benefit system.


� For example, ESPASIM for Spain (Levy et al, 2001), SWITCH for Ireland (Callan et al, 1996), POLIMOD for the UK (Redmond et al, 1998) and TUJA for Finland (Viitamäki, 1998). 


� � HYPERLINK "http://www.iser.essex.ac.uk/msu/emod/workingpapers/" ��http://www.iser.essex.ac.uk/msu/emod/workingpapers/� 


� � HYPERLINK "http://www.iser.essex.ac.uk/msu/emod/statistics/" ��http://www.iser.essex.ac.uk/msu/emod/statistics/� 
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� See � HYPERLINK "http://www.iser.essex.ac.uk/msu/emod/aim-ap/" ��www.iser.essex.ac.uk/msu/emod/aim-ap/� 


� See Lietz and Mantovani (2007).
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