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[bookmark: _Toc385939105]Introduction and Background
This Working Paper describes how the TiPSE research team achieved one of the core objectives of the project, to collate At-Risk-of-Poverty (ARoP) rates, at NUTS 3, for all ESPON space countries - except those covered by a parallel World Bank project. The latter has been focusing upon the former socialist New Member States of Central and Eastern Europe. This Working paper will focus on the practicalities of the various methodologies used to estimate regional ARoP rates. A second Working Paper (Working Paper 7) will review and analyse the geographical patterns revealed by the ARoP maps.
The current version of this working paper is a preliminary one. A final version, incorporating updated poverty maps will be issued with the Final Report, in August 2014.

How Income Poverty differs from Social Exclusion: 
Poverty is commonly defined in absolute or relative terms: relative poverty is more commonly used in a European context and is usually specified in terms of disposable income below a minimum acceptable level. Some have argued that annual income-based measures of poverty are indirect, since the impact of low income in any single recording year, will be affected by a variety of household and local environmental factors, including the duration of the period of low income, and the existence of reserves, local variations in living cost, disabilities and illness, and so on. “Persistent poverty” indicators take duration of the episode into account. A more direct indicator of poverty known as “material deprivation” measures access to certain goods or services. The overlap between income poverty and material deprivation is sometimes termed “consistent poverty”.
Social Exclusion is a distinct, but closely related concept. It concerns not only income but also considers, more broadly, inclusion within various aspects of society, such as the labour market, administrative systems, association and community, institutions and democracy. Social exclusion is essentially relational, multi-dimensional and dynamic.

How Income Poverty Indicators are used in a European Policy Context:
The EU has no specific, dedicated, Community policy to address poverty and social exclusion. Whilst a number of community policies, especially Cohesion policy, undoubtedly have some impact, poverty and social exclusion are mainly tackled through interventions organised at the Member State level. Since 2000 these have been ‘orchestrated’ through a procedure known as the Open Method of Coordination (OMC), within the structures provided first by the Lisbon Objectives (2000-10) and more recently by EU2020 (2010-20). 
The EU2020 headline target is to lift 20 million people out of poverty and social exclusion by 2020 (EUROPEAN COMMISSION, 2010). Three indicators were agreed in support of this: 
· The number of persons at risk of poverty.
· The number of persons not able to afford four of the nine items indicative of material deprivation (see above).
· The number of persons living in households where adults (together) work less than 20% of a full time year.
The number of persons in each of these categories are added together (but avoiding double counting of individuals), and each Member State has a separate target which, added together, gives the EU total of 20 million (Eurostat, 2004, 2005, 2007, 2012).
The “at risk of poverty” (ARoP) indicator which constitutes the first element of the EU2020 target was adopted by the EU Council as early as 1975. This indicator is defined as the number (or percentage) of people who have a net income of less than 60% of the national median equivalised disposable income (after social transfers). This indicator may be considered rather idiosyncratic when used to make comparisons at a continental scale, due to its dependence upon national benchmarks (Ward et al., 2009, Bradshaw and Mayhew, 2010). Nevertheless its wide acceptance renders it a key indicator in a policy context.
More immediate than the EU2020 goals, the new programming period for the European Structural and Investment (ESI) Funds presents some opportunities for regional policy alleviation strategies. It is important (given the budgetary limitations) that such interventions are carefully targeted on regions where they may have the greatest impact. Regional targeting decisions thus generate a demand for more detailed information on regional and local patterns of poverty.
At present Eurostat publishes ARoP rate data for about two-thirds of the countries within the ESPON space at NUTS 2 . The remaining countries provide data at NUTS 1 or NUTS 0 (whole country). These data are derived from the EU-SILC (Survey of Income and Living Conditions). Sample sizes constrain publication of ARoP rates at a more detailed regional level based upon this source. A few countries, notably the Nordic countries and the Netherlands, are able to generate ARoP rates from administrative registers. 
In order to establish more detailed maps of poverty it was necessary for the project team either to collect information from the Member States, or to estimate NUTS 3 rates using a variety of more or less sophisticated small area estimation methodologies. These are documented in the following Working Paper.
[bookmark: _Toc385939106]
Data Challenges
This section describes the approach adopted to produce at-risk-of-poverty rates for NUTS 3 regions, and smaller regions where possible, for the various European countries. It discusses the main data challenges faced and how these have constrained the choice of poverty mapping methodology across the different countries.
  
[bookmark: _Toc385939107]Data availability and choice of methodology
The first step in the mapping of poverty across European regions consisted of checking the availability of at-risk-of-poverty rates at NUTS 3 level, or smaller regions, for each European country in our analysis. Where the relevant information was available from official sources (i.e. National Statistics Institutes (NSI), World Bank, or similar organisations) we either obtained the data directly from the relevant source’s website or asked for the data to be provided in the appropriate format (e.g. Albania, Croatia, France, Iceland, Ireland, Netherlands, Sweden). In some cases, the data provided by the National Statistics Institutes had to be ‘adjusted’ from municipal level to NUTS 3 level using population weights (e.g. Finland, Norway).
For countries with register-based systems, mostly Nordic countries, data for at-risk-of-poverty rates could be directly obtained without the need for some form of estimation. We present at-risk-of-poverty rates for countries with register-based data in section 3 of this report.
Where data for at-risk-of-poverty rates were not available, we implemented empirical methodologies which allow us to produce estimates of at-risk-of-poverty rates for NUTS 3 regions. Our preferred approach is the World Bank (WB) poverty mapping methodology and associated PovMap software. This approach is discussed in section 4 of this report. 
The implementation of the WB approach requires combining data from the European Union Statistics on Income and Living Conditions (EU-SILC) with data from national census. In addition, the geographical classification available in the EU-SILC and national census needs to be disaggregate enough to allow for the estimation of regression models compatible across data sources (i.e. allow for matching of records between EU-SILC and national census). Failure to meet these two requirements results in the inability to use the WB poverty mapping approach. In such cases, an alternative method of producing poverty estimates for NUTS 3 regions was needed. 
In alternative to the WB poverty mapping approach, we considered two alternative approaches. The first approach consists of developing area based models at NUTS 2 level and applying the estimated model parameters to NUTS 3 data to predict at-risk-of-poverty rates for NUTS 3 regions. The second approach consists of a simple direct apportionment method and was applied to the countries where neither the WB poverty mapping approach nor the area based models could be implemented. These alternative approaches are presented in section 5 of this report. 

[bookmark: _Toc385939108]Overview of methodologies
As explained above, the choice of approach used to estimate at-risk-of-poverty rates for NUTS 3 regions (and smaller regions where possible) was constrained by issues of data availability. Ideally, we would like to have used estimates produced by each country’s respective NSI, either directly from register-based data or indirectly from national surveys or the combination of national surveys with census data. Where this approach was not possible we had to carry out some form of estimation (in order of preference):
· World Bank poverty mapping methodology (WBPM)
· Area based models (ABM)
· Direct apportionment (APPT)

Table 1 provides a summary of the approaches used to obtain at-risk-of-poverty rates for NUTS 3 regions (and smaller regions where possible). The table provides information on the time periods and regions to which the at-risk-of-poverty rates refer to, and whether the disposable income used to calculate the poverty line takes account of housing costs (AHC) or not (BHC).
[bookmark: _Ref379989041][bookmark: _Ref382835337][bookmark: _Toc380068504]
Annex 1 of this report provides country factsheets for the “TiPSE” countries in Table 1. The factsheets provide information on the following items:
· Summary of methodology used.
· Summary of constraints on the choice of methodology.
· Sources of raw data.
· Date(s) of raw data.
· Variables used in the estimation of ARoP rates.
· Whether the ARoP rate measure is calculated for disposable income before housing cost (BHC) and / or after housing cost (AHC).
· The NUTS level of the ARoP estimates.
· Whether the data are adjusted to agree with Eurostat published ARoP rates (for NUTS 2 regions).

In addition, Annex 2 provides a summary of the at-risk-of-poverty rates for each “TiPSE” country in Table 1. Information is provided for the national poverty line and the minimum and maximum poverty rate for each data quintile.

[bookmark: _Toc385938994]Table 1: Overview of data sources and approaches implemented
	Country
	Source
	Method
	Year
	Region
	BHC / AHC

	Albania
	TiPSE (from WB)
	WBPM
	2008
	NUTS 3
	BHC

	Austria
	TiPSE
	WBPM
	2001
	NUTS 3
	BHC / AHC

	Belgium
	TiPSE
	APPT
	2011
	NUTS 3
	BHC

	BeH
	World Bank
	WBPM
	-
	-
	-

	Bulgaria
	World Bank
	WBPM
	-
	-
	-

	Croatia
	TiPSE (from WB)
	WBPM
	2002-04
	NUTS 3
	BHC

	Cyprus
	TiPSE (from NSI)
	EUSILC
	2010
	NUTS 3
	BHC

	Czech Republic
	World Bank
	WBPM
	-
	-
	-

	Denmark
	TiPSE (from NSI)
	REG
	2010
	NUTS 3
	BHC

	Estonia
	World Bank
	WBPM
	-
	-
	-

	Finland
	TiPSE
	REG
	2010
	NUTS 3
	BHC

	France
	TiPSE (from NSI)
	INSEE
	2011
	NUTS 3*
	BHC

	FYROM
	World Bank
	WBPM
	-
	-
	-

	Germany
	TiPSE
	ABM
	2011
	NUTS 3
	BHC

	Greece
	TiPSE
	WBPM
	2001
	NUTS 3
	BHC / AHC

	Hungary
	World Bank
	WBPM
	-
	-
	-

	Iceland
	TiPSE (from NSI)
	EUSILC
	2010
	NUTS 2
	BHC

	Ireland
	TiPSE (from NSI)
	EUSILC
	2009
	NUTS 3
	BHC

	Italy
	TiPSE
	ABM
	2011
	NUTS 3
	BHC

	Kosovo
	World Bank
	WBPM
	-
	-
	-

	Latvia
	World Bank
	WBPM
	-
	-
	-

	Liechtenstein
	N/A
	-
	-
	-
	-

	Lithuania
	World Bank
	WBPM
	-
	-
	-

	Luxembourg
	TiPSE (from NSI)
	EUSILC
	2011
	NUTS 3
	BHC

	Malta
	TiPSE (from NSI)
	EUSILC
	2011
	NUTS 2
	BHC

	Montenegro
	World Bank
	WBPM
	-
	-
	-

	Netherlands
	TiPSE (from NSI)
	REG
	2010
	NUTS 3
	BHC

	Norway
	TiPSE
	REG
	2010
	NUTS 3
	BHC

	Poland
	World Bank
	WBPM
	-
	-
	-

	Portugal
	TiPSE
	APPT
	2011
	NUTS 3
	BHC

	Romania
	World Bank
	WBPM
	-
	-
	-

	Serbia
	World Bank
	WBPM
	-
	-
	-

	Slovakia
	World Bank
	WBPM
	-
	-
	-

	Slovenia
	World Bank
	WBPM
	-
	-
	-

	Spain
	TiPSE
	APPT
	2010
	NUTS 3
	BHC

	Sweden
	TiPSE (from NSI)
	REG
	2010
	NUTS 3
	BHC

	Switzerland
	TiPSE
	APPT
	2011
	NUTS 3
	BHC

	Turkey
	TiPSE
	ABM
	2011
	NUTS 3
	BHC

	United Kingdom
	TiPSE
	WBPM
	2001
	NUTS 3 **
	BHC / AHC


Legend:

60

ABM	Area based model
AHC	After housing cost
APPT	Direct apportionment
BHC	Before housing cost
EUSILC	European Union Statistics on Income and Living Conditions 
N/A	Not Available
NSI	National Statistics Institute
REG	Register Data
WB	World Bank
WBPM	World Bank PovMap

*  Data for Corsica at NUTS 2 only.	
** ARoP rates were also estimated for LAU 1 regions (values for Northern Ireland refer to Parliamentary Constituencies).	

[bookmark: _Toc385939109]Countries with data available for at-risk-of-poverty rates
We were able to obtain data for at-risk-of-poverty rates for NUTS 3 regions directly from some countries’ National Statistics Institutes (e.g. France, Ireland) and the World Bank (e.g. Albania, Croatia). In such cases, there was no need to carry out any form of direct or indirect estimation of poverty rates. The figures below show the maps of at-risk-of-poverty rates for these countries.
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[bookmark: _Toc385938996]Figure 1: At-risk-of-poverty rates (before housing cost), Albania
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[bookmark: _Toc385938997]Figure 2: At-risk-of-poverty rates (before housing cost), Croatia
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[bookmark: _Toc385938998]Figure 3: At-risk-of-poverty rates (before housing cost), France
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[bookmark: _Toc385938999]Figure 4: At-risk-of-poverty rates (before housing cost), Ireland

[bookmark: _Toc385939110]Poverty Mapping using Register-Based Data
This section provides a brief overview of the at-risk-of-poverty rates obtained from countries with register-based systems, their main advantages and disadvantages, and the maps of at-risk-of-poverty rates. 

Overview of approach
All Nordic countries have central population registers, where each person has a unique personal identification number that allows linking data from the population register to other administrative registers (e.g. activity register, business register, real estate register). Figure 5 below provides an illustration of the register-based system used in the Nordic countries. For more information about register-based systems see the United Nations (UN) report “Register-based statistics in the Nordic countries: Review of best practices with focus on population and social statistics“ (United Nations, 2007).
[image: ]
[bookmark: _Ref383499365][bookmark: _Toc385939000]Figure 5: Register-based administrate system in the Nordic countries
Source: http://www.inegi.org.mx/eventos/2011/registros_admivos/doc/Session_7.pdf

Overview of strengths and weaknesses
The main advantages of register-based systems include: (i) reduced costs compared to the implementation of national population census, (ii) ability to produce annual statistics (instead of every 10 years), (iii) reduced response burden, (iv) can produce more detailed statistics (e.g. for smaller areas), (v) can support richer analyses through the linking of different registers. The main disadvantages include the following issues: (i) the statistics produced are limited by the scope of the register-based systems, and hence the analysis of some specific topics may require additional surveys, (ii) the statistics produced can be constrained by the definitions used in the register-based systems, which may not be appropriate for some analyses (e.g. definition of household), (iii) the producers of statistics (i.e. administrative authorities) may not have the adequate knowledge about data processing and data quality and hence there needs to be strong collaboration with register keepers (United Nations, 2007). 

At-risk-of-poverty rate maps
The estimates of at-risk-of-poverty rates for NUTS 3 regions obtained for countries with register-based systems are presented in the figures below. The figures show the spatial distribution of at-risk-of-poverty rates for Denmark, Finland, Netherlands, Norway and Sweden respectively. The values shown in the legend are quintiles (i.e. five groups each containing 20% of the observations). The first quintile contains the bottom 20% NUTS 3 regions with lowest ARoP rates, while the fifth quintile contains the top 20% NUTS 3 regions with highest ARoP rates.
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[bookmark: _Toc385939001]Figure 6: At-risk-of-poverty rates (before housing cost), Denmark
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[bookmark: _Toc385939002]Figure 7: At-risk-of-poverty rates (before housing cost), Finland
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[bookmark: _Toc385939003]Figure 8: At-risk-of-poverty rates (before housing cost), Netherlands
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[bookmark: _Toc385939004]Figure 9: At-risk-of-poverty rates (before housing cost), Norway

[image: O:\NORDREGIO PROJECTS\ONGOING PROJECTS\1515 ESPON TIPSE\Task 2.5 PovertyMaping\Maps\Data_and_maps_Julien_20140401\TiPSE_PovertyMappingTemplate_Sweden_2.png]
[bookmark: _Toc385939005]Figure 10: At-risk-of-poverty rates (before housing cost), Sweden
[bookmark: _Toc385939111]Implementation of WB PovMap
This section describes the implementation of the WB poverty mapping methodology. It provides an overview of the methodology, its mains advantages and disadvantages, a detailed account of the various steps in the implementation of the approach, and the maps of at-risk-of-poverty rates.

[bookmark: _Ref382558970][bookmark: _Toc385939112]Overview of WB poverty mapping methodology
Although many household surveys contain detailed information about household income, they generally provide an insufficient representation of income patterns for small geographical areas due to limited sample size and limited spatial coverage. On the other hand, census data can provide both wide and detailed spatial coverage but lack information about household income.
The World Bank (WB) developed a model-based small area estimation (SAE) methodology (and related software) that enables users to estimate measures of poverty and income inequality for small or medium-sized regions (Elbers et al., 2002, Lanjouw, 2003, Elbers et al., 2003). The methodology combines survey and census data with regression modelling and bootstrapping to generate estimates of income and poverty for small geographical areas. Survey data are used to develop a model of household income from which parameters are estimated and applied to comparable census data for which household income data are not available. The predicted income is then used to calculate measures of poverty and/or income inequality for small geographical areas.
We implemented the methodology developed by the WB to produce small area estimates of relative poverty for the TiPSE project. The regression model of household income is first estimated using EU-SILC income data and a set of covariates correlated with income and which are available both in the survey and the different country national census. By using only the covariates available in both datasets, the estimated model parameters can be used to generate the mean distribution of household income for any sub-population in the census conditional on the sub-population’s observed covariates. The estimated model parameters are applied to the census covariates to predict household income levels for the whole population of small areas and combined with bootstrapping techniques to produce estimates of income poverty. 

[bookmark: _Toc385939113]Examples of WB PovMap
The WB poverty mapping methodology has been applied in many countries, particularly developing countries and less developed countries in Africa, Asia, and Latin America, although there are also a few examples for Europe.[footnoteRef:1] Examples in Africa include, among other countries, Burkina Faso (Bigman et al., 2000), Ghana (Fofack, 2000), South Africa (Alderman et al., 2001), Mozambique (Simler and Nhate, 2003), and Morocco (IBRD / WB, 2007). Examples in Asia include India (Bigman and Srinivasan, 2002), Bangladesh (Bangladesh Bureau of Statistics, 2004), Philippines (Juan-Albacea, 2004), China, Cambodia, Indonesia, Sri Lanka, Thailand and Vietnam (IBRD / WB, 2007). Examples in Latin America include, for example, Bolivia, Ecuador and Mexico (IBRD / WB, 2007). Finally, examples for Europe include Albania (IBRD / WB, 2007, Betti et al., 2010) and Bulgaria (Ivaschenko, 2004, IBRD / WB, 2007). [1:  For a comprehensive list of examples, please see the link: http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTPOVERTY/EXTPA/0,,contentMDK:20239128~menuPK:462078~pagePK:148956~piPK:216618~theSitePK:430367~isCURL:Y,00.html (accessed 17th March 2014).
] 


[bookmark: _Toc385939114]Overview of WB PovMap’s strengths and weaknesses
The WB PovMap methodology uses regression model-based small area estimation techniques (see section 4.1 above) – modelled estimates. Simpler alternatives to the measurement of poverty at smaller geographical scale use proxies for welfare (e.g. number of people who claim unemployment benefits, number of people who are unemployed, etc.), generally available from population census (Fenton, 2013). 
The main strengths of the WB poverty mapping small area estimation method compared to simpler alternative techniques based on proxy variables include:
· Better representation of the multi-dimension nature of poverty through the inclusion of multiple proxy variables (for welfare) simultaneously.
· Availability of measures of the statistical precision (i.e. confidence) of the poverty estimates produced.
· Ability to compute different measures of poverty (e.g. headcount index, poverty gap index, poverty severity index) and inequality (e.g. gini coefficient, generalized entropy measures, Atkinson’s inequality measures).
· Easy interpretation of estimates of poverty and inequality.
The WB PovMap method also has weaknesses, which are common to any technique based on statistical regression models. The main weaknesses of the methodology arise from small sample size, poor model specification, and the inappropriate choice of statistical estimator. All three issues can affect the quality of the parameter estimates obtained from the household income model estimated in PovMap to generate small area estimates of income and poverty. Although not a weakness, one of the difficulties of the WB poverty mapping methodology is its strong data requirement nature compared to simpler alternatives based on proxies.

[bookmark: _Toc385939115]Step-by-step implementation of WB PovMap
Data preparation
The first stage of the implementation of WB methodology consists of preparing the survey (i.e. EU-SILC) and national census datasets to be imported into the PovMap software and used in the estimation of small area poverty estimates. The data preparation stage consists of the following steps:

· Ensure that the ‘target population’ is the same in both the EU-SILC and the national census. 
The reference population in the EU-SILC survey consists of all private households and their current members (aged 16 and over). The data available comprise variables both at the household and personal level. On the other hand, the national census data (e.g. UK census Small Area Microdata (SAM) 2001 file) are at the individual level, although some of the variables do effectively reflect household level data (e.g. number of household members, number of rooms, etc.).  
The first task performed consists of creating a ‘population’ that is comparable across the two datasets. To do this the following records of the national census datasets need to be deleted:
· Records relating to people younger than 16 years old.
· Records relating to people who do not live in a private household (e.g. communal establishments). 

· Inspect the list of variables in both datasets in search of potential income predictors to be used as explanatory variables in PovMap’s household income model.
The specification of the PovMap’s household income model (see section 4.1) is based on a set of variables that can predict income levels (i.e. income predictors) and which are thought to influence at-risk-of-poverty rates. This approach has been used in previous studies (e.g. Fay and Herriot, 1979, Bramley and Lancaster, 1998, Bramley and Watkins, 2013). In order to identify the potential income predictor variables for the household income model, we examined the list of questions in the EU-SILC survey and the different national census datasets. Only the variables present in both data sources were selected.

· Identify the group of variables, from the list of variables identified in step 2, which have compatible definitions and classifications between the EU-SILC and the national census.
The list of variables to feature in the household income model depends first on the availability of such variables in both the EU-SILC survey and the national census dataset (step 2), and secondly on the compatibility of the definitions and classifications used in the two data sources (step 3). The presence of irreconcilable definitional differences limits the number of variables that can be used in the household income model.
To illustrate this step we include an example of data recoding for the UK. 
Table 2 provides an overview of the classification applied to the variables (i) household size, (ii) type of household, (iii) economic activity, and (iv) type of accommodation. The first column contains the variables in the EU-SILC while the second column contains the variables in the UK census.
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Table 2: Recoding of survey and census variables to be paired in PovMap
	EU-SILC Survey
	Census 2001 SAM

	(i) Household size

	hhsizec (HX040)
1-99 values
	hnresida
C1=0-1
C2=2-4
C3=5+

	New (common) variable= hhsize (categorical)
Value = 1 Label = 0-1 = {C1+S=(0,1)}
Value = 2 Label = 2-4 = {C2+S=(2,3,4)}
Value = 3 Label = 5+ = {C3+S=(5,…,99)}

	(ii) Type of household

	hhtype (HX060)
S5=1 person hh
S6=2 adults <65 – no children
S7= 2 adults, at least one <65 – no children 
S8= other hh, no children
S9= single parent
S10= 2 adults – 1 children
S11=2 adults – 2 children
S12= 2 adults – 3+ children
S13=other hh with dependent children
S16= other ( these households are excluded from Laeken indicators calculation)
	famtypa
C1=lone parent
C2=married/cohabiting – no children
C3= married/cohabiting – children
C4= ungrouped individual (not in a family)



	New (common) variable = famtype (categorical)
Value = 1 Label = single parent = {C1+S9}
Value = 2 Label = married/cohabiting – no children = {C2+S6+S7+S8}
Value = 3 Label = married/cohabiting – children = {C3+S10+S11+S12+S13}
Value = 4 Label = other hh = {C4+S5+S16}

	(iii) Economic activity

	ea3(RB210)
S1=at work
S2=unemployed
S3=retirement
S4=other inactive
	econach
C1=in employment
C2=unemployment
C3=student not economically active
C4=other economically inactive

	New (common) variable = econach (categorical)
Value = 1 Label = working = {S1+C1}
Value = 2 Label = unemployed = {S2+C2}
Value = 3 Label = inactive = {S3+S4+C3+C4}

	(iv) Type of accommodation

	dwelling type (HH010)
S1=detached house
S2=semi-detached or terraced house
S3= flat in building with <10 dwellings
S4 =flat in building with 10+ dwelling
	acctypa
C1 =detached or semi-detached house
C2 =terraced house
C3 =flats

	New (common) variable = acctypa (categorical)
Value = 1 Label = detached, semi-detached or terraced house = {S1+S2+C1+C2}
Value = 2 Label = flat = {S3+S4+C3}



· Evaluate whether the relative distribution of the variables identified in step 3 is similar between the EU-SILC and the national census, and where possible match the survey and census variables. 
After identifying the list of potential candidate variables, and where necessary recoded the variables to create a comparable classification between survey and national census, we evaluated whether the relative distribution of the candidate variables is similar between the two data sources (i.e. EU-SILC and national census). Only the variables with similar enough relative distributions are selected for the subsequent analysis. This is the first part of the analysis to be carried out in the PovMap software (under the menu “Checker”).
The list of variables included in the income models developed across the EU member states where we were able to implement PovMap are summarised below, although the exact combination of variables differs across country due to data constraints in the different national census.
· Personal and household demographic characteristics (e.g. household size, family type, age group, gender, nationality, marital status).
· Personal and household socio-economic characteristics (e.g. education, qualifications, employment status, occupation, industry sector, car ownership).
· Housing characteristics (e.g. type of property, property tenure, number of rooms, presence of shared/separate bathroom, presence of central heating).
· Individual and household health conditions (e.g. long-standing illness limiting activities).

· Create hierarchical identifiers (HID) in the EU-SILC survey and national census 
In order to link information at the household level with information at more aggregate levels (e.g. NUTS 3) it is important to define unique identifier variables which contain the several consecutive levels of geographical aggregation, from the more aggregate to the less aggregate level. These variables are used in the aggregation, or clustering, of individual household data. We call these variables ‘hierarchical identifiers (HID)’ because they identify in a logical way the different geographies for which data are available in the EU-SILC survey and in the national census dataset. 
We illustrate the creation of HID for the UK. The EU-SILC survey contains information for households (H), NUTS 2 regions (N) and countries (C) for the UK. The survey HID variable will therefore be defined as follows: HID = CNNHHHHH, where:
C=country (1 digit)                    	 
N=NUTS 2 (2 digits)                   	
H=Household ID (5 digits)       	 
The UK census 2001 SAM dataset contains information for household persons (P), local authorities (L), NUTS 3 regions (M), NUTS 2 regions (N) and countries (C). The census HID variable will therefore be defined as follows: HID = CNNMMMLLLPPPPPPP, where:
C=country (1 digit)                    	
N=NUTS 2 (2 digits)                  	
M=NUTS 3 (3 digits) 	         		
L=LAU (3 digits)                       	
P=Person ID (7 digits)	          		
By defining the HID variables in this way we can easily estimate the income models in PovMap at the (common) level of NUTS 2 regions. This is done by shifting-to-right the EU-SILC survey HID and the UK census 2001 SAM dataset HID by 5 digits and 13 digits respectively.

Statistical models and simulation
The estimation and simulation components of PovMap include the following steps:
1. Estimation of the household income model (“consumption model” in the PovMap menu) using EU-SILC survey data restricted to the set of variables that can be inked to households in the survey and census.

As with any statistical regression model, it is important to evaluate the goodness of fit of alternative income models and choose the one that achieves the highest level of explanatory power (that is, the model that can explain the largest proportion of the variation in observed household income levels). The same care is needed when specifying the model for the household effect, which allows for heteroskedasticity (i.e. variance of household error term is not constant).
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[bookmark: _Toc385939006]Figure 11: Consumer model, PovMap

2. Application of the income model parameters, and associated cluster effect and household effect (obtained from the “idiosyncratic model”), to predict household income levels for each household in the census dataset.
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[bookmark: _Toc385939007]Figure 12: Cluster effect, PovMap
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[bookmark: _Toc385939008]Figure 13: Household effect, PovMap


3. Development of bootstrapping simulation techniques using the parameters in step 2 to produce estimates of the at-risk-of-poverty rate (i.e. relative poverty) and a confidence interval around that estimate. This requires providing additional information, namely, the poverty line to be used (e.g. 60% of national median disposable income) and the aggregation level (e.g. NUTS 3) for which the poverty estimates are to be generated.
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[bookmark: _Toc385939009]Figure 14: Simulation, PovMap

[bookmark: _Toc385939116]At-risk-of-poverty rate maps
The figures below show the spatial distribution of at-risk-of-poverty rates for Albania, Austria, Croatia, Greece, and the United Kingdom respectively. Similarly to the previous figures, ARoP rates are grouped using quintiles.
NB: The maps for Austria, Greece and the UK are based upon 2005 EU-SILC data and 2001 Census microdata. It is hoped that the release of 2011 Census microdata will allow updating of these maps. These will be incorporated in an updated version of this working paper, as and annex to the Final Report, In August 2014.
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[bookmark: _Toc385939010]Figure 15: At-risk-of-poverty rates (before housing cost), Albania
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[bookmark: _Toc385939011]Figure 16: At-risk-of-poverty rates (before housing cost), Austria
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[bookmark: _Toc385939012]Figure 17: At-risk-of-poverty rates (after housing cost), Austria
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[bookmark: _Toc385939013]Figure 18: At-risk-of-poverty rates (before housing cost), Croatia
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[bookmark: _Toc385939014]Figure 19: At-risk-of-poverty rates (before housing cost), Greece
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[bookmark: _Toc385939015]Figure 20: At-risk-of-poverty rates (before housing cost), Greece
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[bookmark: _Toc385939016]Figure 21: At-risk-of-poverty rates (before housing cost), United Kingdom
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[bookmark: _Toc385939017]Figure 22: At-risk-of-poverty rates (after housing cost), United Kingdom
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Alternative Approaches: Area Based Models and Direct Apportionment
Where neither register data, nor the microdata required for implementing PovMap were available other options were considered. Two alternative approaches to estimating ARoP rates were used:
· Area-based regression models - these were used in Germany, Italy and Turkey, after pilot analysis in the UK (Copus and Coombes, 2014).
· Direct apportionment – this was used in Belgium, Portugal, Spain and Switzerland.

[bookmark: _Toc385939118]Area based models
This section describes the implementation of area based models as an alternative approach to generate estimates of at-risk-of-poverty rates for NUTS 3 regions. It provides an overview of the methodology, its main advantages and disadvantages, and the maps of at-risk-of-poverty rates for the relevant countries.

Overview of approach
This approach could be considered as a greatly simplified version of the World Bank PovMap methodology. It is very much less demanding in terms of data; no microdata is involved. Instead two regional datasets are required: a NUTS 2 database which includes ARoP rates, together with a number of socio-economic “covariates”; and a NUTS 3 dataset which comprises only the covariates. The procedure involves 2 stages:
a)	Estimate relationship between ARoP rates and a selection of socio-economic indicators at NUTS 2 using basic OLS regression.
b)	Estimate NUTS 3 ARoP rates by applying coefficients to NUTS 3 data for the same independent variables.

Overview of strengths and weaknesses
The principal reason for using an area-based regression model procedure, rather than the full World Bank PovMap approach, would be the non-availability of appropriate microdata. Even if Census microdata does exist, the challenges involved in reconciling the census microdata variables with the EU-SILC microdata variables may be too great. With the area based approach the covariates at NUTS 2 and NUTS 3 may both be derived from the Census, and the problem of matching their definitions does not arise.
On the down side the area based approach is vulnerable to the ecological fallacy. In other words, instead of estimating relationships between disposable income and socio-economic covariates at a household level, it does so on the basis of NUTS 2 regional averages. The latter may mask substantial (NUTS 2) intra-regional differences, which could potentially distort the estimates at NUTS 3.
A further disadvantage (shared with direct apportionment below) is that the definition of the ARoP rate, especially in terms of the poverty line (60% of the national median) becomes fixed by the rates available at NUTS 2. It is not possible (as in the case of the WB PovMap approach) to carry out sensitivity analysis with different poverty lines.

At-risk-of-poverty rate maps
The estimates of at-risk-of-poverty rates for NUTS 3 regions obtained from the area based models are presented below. The figures show the spatial distribution of at-risk-of-poverty rates for Germany, Italy and Turkey respectively. Similarly to the previous figures, ARoP rates are grouped using quintiles.
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[bookmark: _Toc385939018]Figure 23: At-risk-of-poverty rates (after housing cost), Germany
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[bookmark: _Toc385939019]Figure 24: At-risk-of-poverty rates (after housing cost), Italy
[image: H:\ \RESEARCH_PROJECTS\TIPSE\POVMAP_NEW\POVMAP_TURKEY\New_analysis_31_3_2014\MAPS_24_3_2014\TIPSE_24_3_2014_TR2.jpg]
[bookmark: _Toc385939020]Figure 25: At-risk-of-poverty rates (after housing cost), Turkey

[bookmark: _Toc385939119]Direct apportionment
This section describes the implementation of the direct apportionment method as an Alternative approach to produce estimates of at-risk-of-poverty rates for NUTS 3 regions. It provides an overview of the methodology, its mains advantages and disadvantages, and the maps of ARoP rates for the relevant countries.

Overview of approach
This approach consists of using poverty-related covariates as weights to apportion NUTS 2 level poverty rates to the desired NUTS 3 level. On example is to use the ratio of average income levels between NUTS 3 and NUTS 2 regions as the weight to apportion NUTS 2 ARoP rates to NUTS 3 ARoP rates. The exact approach used differs according to country and is explained in Annex 1.

Overview of strengths and weaknesses
The main advantage of this approach is its simplicity. The main disadvantage is that the weights used in the apportionment may not correlate well with the distribution of poverty rates within the sub-populations of interest (e.g. NUTS 3 regions) giving rise to measurement error in the estimates of at-risk-of-poverty rate.
As with the area based approach (above), it is not possible to carry out sensitivity analysis with different poverty lines.

At-risk-of-poverty rate maps
The estimates of at-risk-of-poverty rates for NUTS 3 regions obtained using the direct apportionment methods are presented here. The figures show the spatial distribution of at-risk-of-poverty rates for Belgium, Portugal, Spain and Switzerland respectively. Similarly to the previous figures, ARoP rates are grouped using quintiles.

[image: ]
[bookmark: _Toc385939021]Figure 26: At-risk-of-poverty rates (after housing cost), Belgium
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[bookmark: _Toc385939022]Figure 27: At-risk-of-poverty rates (after housing cost), Portugal
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[bookmark: _Toc385939023]Figure 28: At-risk-of-poverty rates (after housing cost), Spain
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[bookmark: _Toc385939024]Figure 29: At-risk-of-poverty rates (after housing cost), Switzerland
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Recommendations for future data collection
In theory each individual country should be able to produce its own small area estimates of at-risk-of-poverty rates, using one of the following approaches:
· Direct measures of population and income statistics from register-based systems (e.g. Nordic countries).
· Combination of national or EU-SILC survey data with national census data using some form of small area estimation (SAE) techniques.
· Direct estimation from national survey data, although issues of small sample size and incomplete spatial coverage are likely to require some form of SAE (see previous point).
Where none of these approaches is followed by the national statistics agency, and where data availability was insufficient to allow PovMap to be implemented, it was necessary to use less robust, empirical approaches to produce at-risk-of-poverty rates for NUTS 3 regions. The main data obstacles were (either):
· insufficiently detailed regional classification in the EU-SILC microdata,
· a poor match with covariates in the national census microdata, or
· non-availability of census microdata. 
A key point is that only with full register data or PovMap is it possible to experiment with different poverty lines. With the simpler approaches the poverty line becomes “locked in” at an early stage. This is a crucial point when it comes to collating the individual poverty maps and studying patterns at a continental scale. The incorporation of area based, and direct apportionment maps, in our collection drastically reduces our options for adjusting the maps to a European poverty line.
In the light of our experience we would recommend:
· That (in the short term) NUTS 2 identifiers be included in the EU-SILC microdata for all countries.
· That (in the medium term) consideration be given to aligning EU-SILC covariates with the variables of the hyper-tables of the new Eurostat Census Hub.
· In the longer term, since the trend seems to be increasingly towards register/survey-based systems and away from the conventional census, consideration should be given to specifying regional ARoP rates as an element of the Census Hub hypertables. These should be expressed both in terms of national poverty lines and an EU-28 poverty line, adjusted for Purchasing Power Parity.
[bookmark: _Toc385939121]
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Annex 1: Further Information about the Approaches to Poverty Mapping

Country: Albania
Partner responsible: Hungarian Academy of Sciences (HAS), Budapest
Contact Person: Gergely Tagai (tagai@rkk.hu)
Date: 21/03/14
Methodology Used: Derivation from World Bank PovMap
Constraints on Choice of Methodology: Not applicable
Source(s) of raw data: Poverty headcount index estimations and poverty mapping on Albania are carried out in every three years since 2003 by the researchers of World Bank and University of Siena. They follow the methodology fully described in Elbers, Lanjouw and Lanjouw (2003).
http://siteresources.worldbank.org/INTECAREGTOPPOVRED/Resources/GianniBETTI.pdf
Betti et al. (2010): Further updating poverty mapping in Albania. Paper prepared for presentation at the World Bank International Conference on Poverty and Social Inclusion in the Western Balkans, Brussels, Belgium, 14-15, December 2010. pp. 19-20. Available at: http://siteresources.worldbank.org/INTECAREGTOPPOVRED/Resources/GianniBETTI.pdf
World Bank, Living Standard Measurement Study, http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTLSMS/0,,contentMDK:21610833~pagePK:64168427~piPK:64168435~theSitePK:3358997,00.html
Albanian Census microdata from INSTAT – Institute of Statistics, Albania, http://www.instat.gov.al/en/Home.aspx
Date(s) of raw data: LSMS, Albanian microdata from World Bank refers to 2008; Albanian Census microdata refer to 2001.
Variables used: Poverty headcount index
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published ARoP rates? No
Comments: 


Country: Austria
Partner responsible: Hungarian Academy of Sciences (HAS), Budapest
Contact Person: Gergely Tagai (tagai@rkk.hu)
Date: 21/03/14
Methodology Used: World Bank PovMap
Constraints on Choice of Methodology: World Bank PovMap was possible due to availability of EU-SILC data for 2005 (DB040 at NUTS 1 level), while census microdata was available for 2001. Census 2011 microdata are not yet available, thus the year of estimation is 2001.
Source(s) of raw data: Eurostat, EU European Union Statistics on Income and Living Conditions (EU SILC), http://epp.eurostat.ec.europa.eu/portal/page/portal/microdata/eu_silc
Austrian Census microdata from IPUMS (Integrated Public Use Microdata Series) International database, https://international.ipums.org/international/sample_designs/sample_designs_at.shtml
Date(s) of raw data: EU-SILC, Austrian microdata from UDB refers to 2005; IPUMS, Austrian Census microdata refer to 2001.
Variables used:
	Variable name
	EU-SILC microdata
	Austrian Census microdata

	Income
	
	

	Equivalised disposable income before housing costs
	HX090 =(HY020*HY025) / HX050
	N/A

	Equivalised disposable income after housing costs
	HX090’= ((HY020- HH070)*HY025) / HX050
	N/A

	Demographic characteristics

	Age
	Age at the date of interview (RX010)
	Age (AT01A_AGE)

	Sex
	Sex (RB090)
	Sex (RB090)

	Citizenship
	Citizenship 1 (PB220A)
	Citizenship (AT01A_CITIZ)

	Marital status
	Marital status (PB190)
	Marital status (AT01A_MARST)

	Socio-economic characteristics

	Status in employment
	Status in employment (PL040)
	Status in employment (of supporter) (AT01A_CLWK1)

	Educational attainment
	Highest ISCED level attended (PE040)
	Highest education completed (ISCED-97) (AT01A_EDATTAN3)

	Occupation
	Occupation (ISCO-88 (COM) (PL050)
	Occupation of supporter: ISCO sub-major groups (AT01A_OCCISM)

	Economic activity by section
	NACE (Rev 1.1) (PL110)
	Economic activity of supporter: ONACE section (AT01A_INDS)

	Household characteristics

	Household type
	Household type	 (HX060)
	Type of household 6 (AT01A_HHTY6)

	Number of children (15-) in household
	Age at the date of interview (RX010)
	Age (AT01A_AGE)

	Number of persons in employment in household
	Basic activity status (RB210)
	Activity status (labour force concept) (AT01A_EMPST)

	Number of persons with high (ISCED 5-6) qualification in household
	Highest ISCED level attended (PE040)
	Highest education completed (ISCED-97) (AT01A_EDATTAN3)

	Children in low work intensity household
	Age at the date of interview (RX010) and Basic activity status (RB210)
	Age (AT01A_AGE) and Activity status (labour force concept) (AT01A_EMPST)

	Housing characteristics

	Room number 
	Number of rooms (HH030)
	Number of rooms in dwelling (AT01A_ROOMDW)

	Bathing facility
	Bath or shower in dwelling (HH080)
	Equipment standard of dwelling (AT01A_FACIL)

	Toilet facility
	Indoor flushing toilet for sole use of household (HH090)
	Toilet facility (AT01A_TOILET)


Before or after Housing Costs? Both. The measure of equivalised disposable income after housing costs was calculated as follows: HX090’= ((HY020- HH070)*HY025) / HX050. Where: 
· HX090 - Equivalised disposable income, where HX090 =(HY020*HY025) / HX050
· HH070 - Total housing cost
· HY020 - Total disposable household income
· HY025 - Within-household non-response inflation factor
· HX050 - Equivalised household size
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published ARoP rates? No
Comments: Some NUTS 3 regions in the Austrian Census were aggregated: Mittelburgenland (AT111) and Südburgenland (AT113), Lungau (AT321) and Pinzgau-Pongau (AT322), Außerfern (AT331) and Tiroler Oberland (AT334), Osttirol (AT333) and Tiroler Unterland (AT335) – so PovMap modelling covers 31 NUTS 3 regions and aggregated regions instead 35 NUTS 3 units. These aggregated cases were mapped separately, but always grouped in the same quintiles.

Country: Belgium
Partner responsible: James Hutton Institute (JHI) Aberdeen
Contact Person: Patricia Melo (patricia.melo@hutton.ac.uk)
Date: 09/12/13
Methodology Used: Direct Apportionment
Constraints on Choice of Methodology: 
· World Bank PovMap was not possible to use due to lack of Census data with the information required for household level attributes to be matched with similar information in EU-SILC. It should also be noted that EU-SILC data are only available for NUTS 1 regions. 
· The area based method approach could not be used as an alternative because of the insufficient number of degrees of freedom to estimate the regression model (that is, only 3 regions).
Source(s) of raw data: 
· NUTS 1 ARoP rates produced by Statistics Belgium (SB) based on EU-SILC data. Available from: http://statbel.fgov.be/fr/statistiques/webinterface/?loadDefaultId=53&IDBr=tcm:326-22265-4
· Statistiques en ligne / chiffres locaux obtained from the Datawarehouse marché du travail et protection sociale. Available from: http://www.bcss.fgov.be/fr/bcss/page/content/websites/belgium/statistics/statistics_01/statistics_01_03.html
Date(s) of raw data: SB NUTS 1 ARoP rates refer to 2011. Local daily earnings data from the Datawarehouse “marché du travail et protection sociale” refer to 2011.
Variables used:
· NUTS 1 ARoP rates for 2011.
· Percentage of people in a given NUTS 3 area (i.e. Arrondissement) with daily wage below 'daily' poverty line equivalent (in 2011). The ‘daily’ poverty line is equal to the monthly poverty line published by Statistics Belgium (see: http://statbel.fgov.be/fr/statistiques/chiffres/travailvie/eu-silc/pauvrete/) divided by the average number of monthly working days (for 2011: €1,000 / 22 days = €45 per day).
Before or after Housing Costs? Before housing costs
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? No
Comments: The apportionment method used to estimate NUTS 3 level ARoP rates for Belgium is based on gross daily earnings data obtained from the Datawarehouse “marché du travail et protection sociale”, and is applied using the following steps: 
1. Calculate the percentage of people in a given NUTS 3 area (i.e. Arrondissement) with daily wage below 'daily' poverty line equivalent. Call this the ‘daily_wage_ARoP’. This is done by dividing the number of people below the 'daily' poverty line by the total number of people leaving in a given NUTS 3 area.
2. Calculate the average of NUTS 3 ‘daily_wage_ARoP’ for each NUTS 1 region. Call this the ‘Av_daily_wage_ARoP’. 
3. Calculate the ratio between ‘daily_wage_ARoP’ and  ‘Av_daily_wage_ARoP’ for each NUTS 3 area. This is the weight to be applied to the SB NUTS 1 ARoP rates derived from EU-SILC.
4. To estimate the NUTS 3 level ARoP rates multiply the SB NUTS 1 ARoP rates by the weight calculated in step 3: (daily_wage_ARoP/Av_daily_wage_ARoP)*(NUTS 1 ARoP).
Note: The ARoP rate for the Brussels region was not available from the SB at risk of poverty statistics derived from the EU-SILC.  We could however obtain this from l’Observatoire de la Santé et du Social de Bruxelles-Capitale (see: http://www.observatbru.be/documents/indicateurs/pauvrete.xml?lang=fr).


Country: Croatia
Partner responsible: Hungarian Academy of Sciences (HAS), Budapest
Contact Person: Gergely Tagai (tagai@rkk.hu)
Date: 21/03/14
Methodology Used: Derivation from Household Budget Survey series between 2002 and 2004
Constraints on Choice of Methodology: Not applicable
Source(s) of raw data: World Bank (2007): Croatia Living Standards Assessment. Volume II: Promoting Social Inclusion and Regional Equity. World Bank, Poverty Reduction and Economic Management Unit, Europe and Central Asia Region. February 7, 2007. p. 36. 
Available at: https://openknowledge.worldbank.org/handle/10986/8020
Date(s) of raw data: Poverty Headcount Index from Croatian Household Budget Survey refers to the period between 2002 and 2004
Variables used: Poverty Headcount Index at National Poverty Line, 2002-04
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published ARoP rates? No
Comments: “Poverty estimates at the regional level are based on the pooled data sets from three HBS rounds between 2002 and 2004. Pooling was made in order to increase the sample size and enable deriving of representative statistics at a sub-national level. Nevertheless, county-level estimates are still subject to large standard errors, impeding a reliable statistical inference.” World Bank (2007): Croatia Living Standards Assessment. Volume II: Promoting Social Inclusion and Regional Equity. p. 21.


Country: Denmark
Partner responsible: Nordregio, Stockholm, Sweden
Contact Person: Petri Kahila (petri.kahila@uef.fi)
Date: 03/30/2014
Methodology Used: Register Data
Constraints on Choice of Methodology: Not applicable
Source(s) of raw data: 
· Municipal data produced by Statistics Denmark (DST). General at-risk-of-poverty rate register data at the municipal level was purchased. More information here: http://www.dst.dk/en/Statistik/dokumentation/Declarations/personal-income-statistics.aspx 
Date(s) of raw data: Denmark Personal income register (2010) and Population register (December 31st, 2010)
Variables used: National income register data on disposable income, excluding rent & mortgage interest payments
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? Yes
Comments: 
· The apportionment method used to estimate NUTS 3 level ARoP rates for Denmark is based on disposable income data from Statistics Denmark, adjusted for the OECD scale.
· At-risk-of-poverty rate is the rate of individuals that fall under the at-risk-of-poverty threshold. The at-risk-of-poverty threshold is defined as 60% of the median equivalised disposable income. 
· Equivalised disposable income depends on the disposable income of the household and how many people are living from that income.
· Match with Eurostat: In the calibrated EU-SILC sample there are 715.000 persons in ROP(13.0 pct.). Using the full population we got 707.000 (12.8 pct.). The slight deviation is primarily caused by differences in the household compositions, between the register households and the self-defined SILC households.
· Municipal data was scaled up to conform with NUTS 3 boundaries and is based is based on disposable income data from Statistics Denmark, adjusted for the EU and OECD scales.
· Started with percentage of persons ARoP for municipalities in Denmark.
· Data on number of inhabitants per municipality in Denmark used to calculate the number of persons ARoP for each municipality. (Ex: 28.776 inhabitants = 3280 persons ARoP) 
· This number added up for all the municipalities for each NUTS 3 region (Ex: 28.129 in the first NUTS 3 region)
· Share of persons ARoP by NUTS 3 region calculated by dividing the previous two results (Ex: 10,4)


Country: Finland
Partner responsible: Nordregio, Stockholm, Sweden
Contact Person: Petri Kahila (petri.kahila@uef.fi)
Date: 03/07/2014
Methodology Used: Register Data
Constraints on Choice of Methodology: 
Source(s) of raw data: Municipal data produced by the National Institute for Health & Welfare (THL). General at-risk-of-poverty rate for the municipality available from: http://uusi.sotkanet.fi/taulukko/CQ2/111/3/3A/0/3099/ 
Date(s) of raw data: Finland municipal data 2010 (2005 – 2013)
Variables used: Municipal data for Disposable income of under 60% of the median for 2010
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? No
Comments: 
· NUTS 3 level ARoP rates for Finland is based on disposable income data from THL, adjusted for the OECD scale.
· At-risk-of-poverty rate is the rate of individuals that fall under the at-risk-of-poverty threshold. The at-risk-of-poverty threshold is defined as 60% of the median equivalised disposable income. 
· Equivalised disposable income depends on the disposable income of the household and how many people are living from that income.


Country: France
Partner responsible: The James Hutton Institute (Aberdeen)
Contact Person: Andrew Copus (andrew.copus@hutton.ac.uk)
Date: 27/02/14
Methodology Used: Official data published by INSEE, based upon administrative tax data – presented in a database known as Revenus disponibles localises (RDL – Local Disposable Income). It appears that these figures are before housing cost.
Constraints on Choice of Methodology: EU SILC UDB has NUTS 2 identifiers, but we have not identified Census microdata source. In this circumstance the figures generated by INSEE are clearly the best option, although they do not allow an “after housing cost” option to be estimated.
Source(s) of raw data: http://www.insee.fr/fr/bases-de-donnees/default.asp?page=statistiques-locales/pauvrete.htm 
Date(s) of raw data: 2011 (each year from 2006 available).
Variables used: “Taux de pauvreté- TAUX60” – i.e. Poverty rate using 60% of the median as the benchmark.
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3 – NUTS 2 also available. Data for Corsica at NUTS 2 only, no data for overseas departments.
Adjusted to agree with Eurostat published AROP rates? No
Comments: Limited metadata and methodological explanation seems available online. A request for further information and clarification regarding housing cost was sent on 27/02/14.



Country: Germany
Partner responsible: ILS–Research Institute for Regional and Urban Development, Dortmund
Contact Person: Stefan Kaup (stefan.kaup@ils-forschung.de)
Date: 27/02/14
Methodology Used: Area Based Model
Constraints on Choice of Methodology: Choice of World Bank PovMap was not possible due to lack of Census microdata in Germany. German Microcensus provides At risk of poverty rate at NUTS 2 level. Eurostat data and German Census is available at NUTS 2 and NUTS 3 level.
Source(s) of raw data: Eurostat Database available from: http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database
German Census data available from:
https://ergebnisse.zensus2011.de/?locale=en#
ARoP rates calculated from German Microcensus available from:
http://www.amtliche-sozialberichterstattung.de/index_en.html
Date(s) of raw data: Eurostat 2010, German Census 2011, German Microcensus 2011.
Variables used:
	Eurostat 2010

	Demographic characteristics

	   Population on 1 January - Less than 15 years [demo_r_pjanaggr3]
   Population on 1 January -  From 15 to 64 years [demo_r_pjanaggr3]
   Population on 1 January - 65 years or over [demo_r_pjanaggr3]

	Socio- economic characteristics

	   Employment in NACE A - Agriculture, forestry and fishing [nama_r_e3em95r2]
   Employment in NACE B-E - Industry (except construction) [nama_r_e3em95r2]
   Employment in NACE C - Manufacturing [nama_r_e3em95r2]

	German Census 2011

	Housing characteristics

	   2 dwellings in the building
   Detached house, Semi-detached house, Terraced house, Other type of building

	Socio- economic characteristics

	   Persons in employment, Unemployed persons

	German Microcensus 2011

	Socio- economic characteristics

	   At risk of poverty rate (NUTS 2)


Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? No
Comments: German Microcensus provides a 1% subsample of the population. The System of social reporting in official statistics in Germany calculates At risk of poverty rates on NUTS 2 level based on the German Microcensus. The model uses calculated variables from Eurostat database and German Census 2011 for a linear regression model that provides the estimators for NUTS 3 level.


Country: Greece 
Partner responsible: National Centre for Social Research (EKKE), Greece 
Contact Person: Panagiotis Artelaris (partelar@hua.gr) 
Date: 07/03/14 
Methodology Used: World Bank PovMap
Constraints on Choice of Methodology: World Bank PovMap was possible due to the availability of EU-SILC data (including DB040 at NUTS 1) and Census microdata with sufficient matching variables. Data for 2001 were used because 2011 Census microdata was not available.
Source(s) of raw data:  Greek Census 2001: available from EL.STAT. European Union Statistics on Income and Living Conditions (EU SILC), available from: http://epp.eurostat.ec.europa.eu/portal/page/portal/microdata/eu_silc; 
Date(s) of raw data: SILC 2005, Census 2001.
Variables used:
	EU-SILC
	Census 2001 

	Equivalised disposable income

	   Before housing costs (HX090 =(HY020*HY025) / HX050)
	N/A

	   After housing costs (HX090’= ((HY020- HH070)*HY025) / HX050)
	N/A

	Demographic characteristics

	  Household size: (HX040)
	Hhold Size

	  Age:  (RX020)
	Age 

	  Sex: (RB090)
	Sex

	  Citizenship: (PB220A)
	Nationality status

	Socio- economic characteristics

	  Basic Economic Activities: (RB210)
	Occupational status

	  Highest ISCED level attained: (PE040)
	Education level

	  Tenure: (HH020)
	Ostat

	   NACE (REV 1.1): (PL110)
	Branch

	Housing characteristics

	  Bathroom/toilet: (HH080)
	Shower type

	  Indoor flushing toilet for sole use: (HH090)
	Toilet type


Before or after Housing Costs? Both. The measure of equivalised disposable income after housing costs was calculated as follows: HX090’= ((HY020- HH070)*HY025) / HX050. Where: 
· HX090 - Equivalised disposable income, where HX090 =(HY020*HY025) / HX050
· HH070 - Total housing cost
· HY020 - Total disposable household income
· HY025 - Within-household non-response inflation factor
· HX050 - Equivalised household size
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? No
Comments: None



Country: Iceland
Partner responsible: Nordregio, Stockholm, Sweden
Contact Person: Petri Kahila (petri.kahila@uef.fi)
Date: 02/27/14
Methodology Used: Data derived from EU-SILC Survey
Constraints on Choice of Methodology: National data, unable to delve into regional variations. 
Source(s) of raw data: 
· NUTS 1 & NUTS 2 ARoP rates produced by Statistics Iceland. Available from: http://www.statice.is/?PageID=1825&src=https://rannsokn.hagstofa.is/pxen/Dialog/varval.asp?ma=VIN07130%26ti=At-risk-of-povety+or+social+exclusion%2C+2004-2012++++++++++++++%26path=../Database/vinnumarkadur/tekjudreifing/%26lang=1%26units=Indicator 
Date(s) of raw data: EU-SILC data with modified OECD scale – 2010
Variables used: National - Disposable income of under 60% of the median for 2010
Before or after Housing Costs? Before
NUTS Level of estimates:  NUTS 1/NUTS 2
Adjusted to agree with Eurostat published AROP rates? No
Comments: 
· At-risk-of-poverty rate is the rate of individuals that fall under the at-risk-of-poverty threshold. The at-risk-of-poverty threshold is defined as 60% of the median equivalised disposable income. 
· Equivalised disposable income depends on the disposable income of the household and how many people are living from that income.
· Only national level data is available. This corresponds to the NUTS 1 & NUTS 2 scales.

Country: Ireland
Partner responsible: The James Hutton Institute (Aberdeen)
Contact Person: Andrew Copus (andrew.copus@hutton.ac.uk)
Date: 07/03/14
Methodology Used: Official data published by the Irish Central Statistical Office. They are derived directly from EU-SILC. It appears that these figures are before housing cost.
Constraints on Choice of Methodology: EU SILC UDB has no NUTS 2 identifiers – indeed Ireland only has 2 NUTS 2 regions, and the NUTS 1 layer is missing altogether. This makes the implementation of World Bank Poverty Mapping problematic – since there is no way to define “clusters”. In these circumstances the EU-SILC based NUTS 3 indicators are the best option, although it means we only have before housing cost rates.
Source(s) of raw data: http://www.cso.ie/en/silc/statistics/atriskofpovertyrate/ 
Date(s) of raw data: 2008, 2009
Variables used: At risk of poverty rate, by region 2008, 2009.
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3 
Adjusted to agree with Eurostat published AROP rates? No
Comments: No information on methodology provided online. I assume the rates are simply derived from the EU-SILC sample. We have no indication of the sample size.



Country: Italy 
Partner responsible: National Centre for Social Research (EKKE), Greece 
Contact Person: Panagiotis Artelaris (partelar@hua.gr) 
Date: 19/12/13 
Methodology Used: Area Based Model
Constraints on Choice of Methodology: World Bank PovMap was not possible to use due to lack of Census data with the information required for household level attributes to be matched with similar information in EU-SILC. It should also be noted that EU-SILC data are only available for NUTS 1 regions. 
Source(s) of raw data: All variables were obtained from The National Institute for Statistics (ISTAT). Available from: http://sitis.istat.it/sitis/html/indexEng.htm
Date(s) of raw data: 2011 for NUTS 2 AROP rates and 2011 or closest available year for the rest of the variables. 
Explanatory Variables used in the area based model: Arrivals of foreigners in hotels (per inhabitant) , Unemployment rate, Average amount of household members, Mountain municipalities per 100 municipalities, Life expectancy at birth (Females), Mobility rate within the province. 
Before or after Housing Costs? Before housing costs
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? Yes
Comments: The approach adopted for Italy involves 3 stages (see Copus and Coombes, 2013):
· Estimate relationship between AROP rates and a selection of socio-economic indicators at NUTS 2 using basic OLS regression. 
· Estimate (first round) NUTS 3 AROP rates by applying coefficients to NUTS 3 data for the same independent variables. 
· Adjust these (first round) NUTS 3 AROP rates so that they conform with rates published by Eurostat for larger regions (e.g. NUTS2). 


Country: Netherlands
Partner responsible: The James Hutton Institute (Aberdeen)
Contact Person: Andrew Copus (andrew.copus@hutton.ac.uk)
Date: 07/03/14
Methodology Used: Official data published by Statistics Netherlands. No details of survey/data collection methodology provided. It appears that these figures are before housing cost.
Constraints on Choice of Methodology: No suitable region indicators to define clusters in the EU-SILC microdata. No Census microdata available (NL uses registers rather than a census). In these circumstances the Statistics Netherlands NUTS 3 indicator is the best option, although it means we only have a before housing cost rate.
Source(s) of raw data: personal communication from Koos Arts Statistics Netherlands 06/03/2013
Date(s) of raw data: 2010
Variables used: At risk of poverty rate, by region 2010.
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3 
Adjusted to agree with Eurostat published AROP rates? No
Comments: No information on methodology provided. I assume the rates are derived from register or administrative files.


Country: Norway
Partner responsible: Nordregio, Stockholm, Sweden
Contact Person: Petri Kahila (petri.kahila@uef.fi)
Date: 03/07/2014
Methodology Used: Register Data
Constraints on Choice of Methodology: Not applicable
Source(s) of raw data: 
· Municipal data produced by Statistics Norway (SSB). General at-risk-of-poverty rate data for the municipality must be purchased, but more information is available here: https://www.ssb.no/en/sok?innholdstype=statistikk&sok=at-risk-of-poverty+rate 
Date(s) of raw data: Norway municipal data 2010
Variables used: Municipal data for Disposable income below 60% of the median 
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? No
Comments: 
· The apportionment method used to estimate NUTS 3 level ARoP rates for Norway is based on disposable income data from SSB, adjusted for the OECD scale.
· At-risk-of-poverty rate is the rate of individuals that fall under the at-risk-of-poverty threshold. The at-risk-of-poverty threshold is defined as 60% of the median equivalised disposable income. 
· Equivalised disposable income depends on the disposable income of the household and how many people are living from that income.
· Municipal data was scaled up to conform with NUTS 3 boundaries and is based is based on disposable income data from SSB, adjusted for the EU and OECD scales.
· Started with percentage of persons ARoP for municipalities in Norway.
· Data on number of inhabitants per municipality in Norway used to calculate the number of persons ARoP for each municipality. (Ex: 28.776 inhabitants = 3280 persons ARoP)
· This number added up for all the municipalities for each NUTS 3 region (Ex: 28.129 in the first NUTS 3 region)
· Share of persons ARoP by NUTS 3 region calculated by dividing the previous two results (Ex: 10,4)
Country: Portugal
Partner responsible: ILS–Research Institute for Regional and Urban Development. Dortmund
Contact Person: Stefan Kaup (stefan.kaup@ils-forschung.de)
Date: 24/03/14
Methodology Used: Direct Apportionment
Constraints on Choice of Methodology: Usage of World Bank PovMap was not possible due to lack of EU-SILC information for regions below NUTS 1. The area based method approach could not be used as an alternative because of the insufficient number of degrees of freedom to estimate the regression model.
Source(s) of raw data:
· NUTS 0 At risk of poverty rate calculated from EU-SILC.
· NUTS 3 Average monthly wages obtained from PORDATA. available from: http://www.pordata.pt/en/Home
Date(s) of raw data: EU-SILC 2010. PORDATA 2011
Variables used:
· NUTS 0 At risk of poverty rate for 2010 as percentage of households with a total disposable income below 60% of Median (HY020)
· Average monthly wage at NUTS3 level
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? No
Comments: The poverty line is calculated from the EU-SILC household file as the percentage of households with a total disposable income below 60 % of the national median. The rate for Portugal (at NUTS 0) is 25.53%. This corresponds to the official Eurostat rate before social transfers. To generate the statistical distribution value (standard deviation) subsampling of the SILC data was used. To estimate At risk of poverty rates on NUTS 3 level, z-standardized values of the average monthly wage were refitted to the distribution of At risk of poverty rate by using the calculated distribution values from EU-SILC. For the Região Autónoma dos Açores (PT200) the At risk of poverty rate could not be estimated due to lack of Average monthly wage data.



Country: Spain
Partner responsible: ILS–Research Institute for Regional and Urban Development, Dortmund
Contact Person: Stefan Kaup (stefan.kaup@ils-forschung.de)
Date: 27/02/14
Methodology Used: Direct Apportionment
Constraints on Choice of Methodology: Usage of World Bank PovMap did not lead to reliable results. The area based method approach could not be used as an alternative because of the insufficient number of degrees of freedom to estimate the regression model.
Source(s) of raw data:
· NUTS 2 At risk of poverty rate calculated from EU-SILC 2010.
· NUTS 3 Unemployment rate obtained from INE, available from: http://www.ine.es/en/welcome.shtml
· NUTS3 total population obtained from EUROSTAT database, table [demo_r_pjanaggr3]
Date(s) of raw data: EU-SILC 2010, INE 2010, EUROSTAT 2010
Variables used:
· NUTS 2 At risk of poverty rate for 2010 as percentage of households with a total disposable income below 60% of Median (HY020 grouped by DB040)
· Unemployment rate at NUTS3 level.
· Total population at NUTS3 level.
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? Yes
Comments: The poverty line is calculated from the EU-SILC household file as the percentage of households with a total disposable income below 60 % of the countries Median. The rates for NUTS 2 are also calculated from EU-SILC 2010 (HY020 grouped by DB040). To estimate At risk of poverty rates on NUTS 3 level, z-standardized values of the Unemployment rate were refitted to the distribution of At risk of poverty rate. The calculated values were then adjusted to the corresponding value at NUTS 2 level.


Country: Sweden
Partner responsible: Nordregio, Stockholm, Sweden
Contact Person: Petri Kahila (petri.kahila@uef.fi)
Date: 04/01/14
Methodology Used: Register Data
Constraints on Choice of Methodology: The household definition in the income and taxation register is somewhat differing from “real households”. This implies that two persons living together, but that are not married or that do not have common children are categorised as single. The consequence is that the number of lone person households is overestimated. A qualified guess from Petter Lundberg at the Swedish NSI is that the ARoP rates are generally over estimated as well.
Source(s) of raw data: 
· NUTS 3 ARoP rates produced by Statistics Sweden (SCB) based on the income and taxation register (inkomst- och taxeringsregistret). 
· The data is bought from SCB. Contact: petter.lundberg@scb.se
Date(s) of raw data: Based on data from income and taxation register from 2010
Variables used: NUTS 3 Disposable income of under 60% of the median for 2010
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? No
Comments: 
· NUTS 3 level ARoP rates for Sweden is based on disposable income data from the income and taxation register
· The equivalised disposable income is calculated according to EU-SILC definitions and according to the modified OECD-scale (1,0, 0,5, 0,3).
· At-risk-of-poverty rate is the rate of individuals that fall under the at-risk-of-poverty threshold. The at-risk-of-poverty threshold is defined as 60% of the median equivalised disposable income. 


Country: Switzerland
Partner responsible: Hungarian Academy of Sciences (HAS), Budapest
Contact Person: Gergely Tagai (tagai@rkk.hu)
Date: 21/03/14
Methodology Used: Direct Apportionment
Constraints on Choice of Methodology: World Bank PovMap was not possible due to unavailability of EU-SILC data for the 2000s (Swiss data is available in EU-SILC UDB only for 2011, but only for NUTS 1 or 0 levels), while census microdata for 2011 is not available for public use. NUTS 2 ARoP rates (for recent years) are available from both Eurostat and Swiss Federal Statistical Office, but seven territorial units (NUTS 2 regions) are not sufficient for carrying out an area-based regression model.
Source(s) of raw data: Eurostat, EU SILC Regional Data – At-risk-of-poverty rate by NUTS 2 regions (ilc_li41) 
http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/regional_statistics/data/database
Swiss Federal Statistical Office, Statistical Encyclopedia – Social aid and index of poverty (su-f-13.04.03.01.02) http://www.bfs.admin.ch/bfs/portal/fr/index/infothek/lexikon/lex/0.html
Date(s) of raw data: EU-SILC, At-risk-of-poverty rate refers to 2011; Swiss Federal Statistical Office, Social aid and index of poverty refers to 2011 as well.
Variables used: At-risk-of-poverty rate (NUTS 0 level), 2011; Index of poverty (NUTS 3 level), 2011
Before or after Housing Costs? Before
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published ARoP rates? No
Comments: NUTS 3 level ARoP rates were estimated by apportioning regional values of the 2011 Swiss index of poverty to 2011 national level ARoP rate (15%) – by preserving regional variance of poverty indicator.
The Swiss index of poverty measures the adjusted proportion of inhabitants benefited from social aid – only the net number of beneficiaries is counted, if an inhabitant is eligible for having multiple forms of financial support he/she is measured as one.
See methodology of calculation of poverty index in “Indicateur de pauvreté pour la compensation des charges au titre des facteurs sociodémographiques dans le cadre de la RPT. Concepts de base. Résultats pour l'année 2006.” (No. 1014-0800) http://www.bfs.admin.ch/bfs/portal/en/index/themen/13/22/publ.html


Country: Turkey  
Partner responsible: National Centre for Social Research (EKKE), Greece 
Contact Person: Panagiotis Artelaris (partelar@hua.gr) 
Date: 19/12/13 
Methodology Used: Area Based Model
Constraints on Choice of Methodology: World Bank PovMap was not possible to use due to data limitations (Census and EU-SILC data).
Source(s) of raw data: All variables obtained from the Turkish Statistical Institute (TurkStat). Available from: http://tuikapp.tuik.gov.tr/Bolgesel/menuAction.do?dil=en#
Date(s) of raw data: 2011 for NUTS 1 AROP rates and 2011 or closest available year for the rest of the variables. 
Explanatory Variables used in the area based model: Average size of households by total household population, Unemployment rate (Female), Population density (people per square km), Higher education graduate (%).
Before or after Housing Costs? Before housing costs
NUTS Level of estimates: NUTS 3
Adjusted to agree with Eurostat published AROP rates? Yes
Comments: The approach adopted for Turkey involves 3 stages (see Copus and Coombes, 2013):
· Estimate relationship between AROP rates and a selection of socio-economic indicators at NUTS 1 using basic OLS regression. 
· Estimate (first round) NUTS 3 AROP rates by applying coefficients to NUTS 3 data for the same independent variables. 
· Adjust these (first round) NUTS 3 AROP rates so that they conform to rates published by Eurostat for larger regions (e.g. NUTS1). 


Country: UK
Partner responsible: James Hutton Institute (JHI) Aberdeen
Contact Person: Patricia Melo (patricia.melo@hutton.ac.uk)
Date: 09/12/13
Methodology Used: World Bank PovMap
Constraints on Choice of Methodology: World Bank PovMap was possible due to availability of SILC data (including DB040 at NUTS 2) and Census microdata with sufficient matching variables. 2001/2005 data used because 2011 Census microdata was not yet available.
Source(s) of raw data: European Union Statistics on Income and Living Conditions (EU SILC), available from: http://epp.eurostat.ec.europa.eu/portal/page/portal/microdata/eu_silc.
UK Census 2001: Small Area Microdata (SAM), available from: http://census.ukdataservice.ac.uk/get-data/microdata.aspx).
Date(s) of raw data: SILC 2005, Census 2001
Variables used:
	EU-SILC
	Census 2001 SAM

	Equivalised disposable income

	   Before housing costs (HX090 =(HY020*HY025) / HX050)
	N/A

	   After housing costs (HX090’= ((HY020- HH070)*HY025) / HX050)
	N/A

	Demographic characteristics

	  Household type: hhtype (HX060)
	famtypa

	  Household size: hhsizec (HX040)
	hnresida

	  Marital status: marstat (PB190)
	marstata (PB190)

	  Age:  agec/agen (RX020)
	agea

	  Country of birth: cobirth (PB210)
	cobirta

	Socio- economic characteristics

	  Qualifications: quals (PE040)
	qualvewn (a) / qualvs (b)

	  Economic activity: ea3(RB210)
	econach

	  Tenure: tenure (HH020)
	tenurewa/tenursna

	   Car ownership: carsh (HS110)
	carsh

	Housing characteristics

	  Accommodation type: dwelling type (HH010)
	acctypa

	  Number of rooms: roomsc (HH030)
	roomsnum

	  Bathroom/toilet: bathwc (HH080)
	bathwc

	  Heating: heat (HH050)
	cenheat0

	Health conditions

	  Long-standing illness: illness (PH020)  / lact_health (PH020 &  PH030)
	llti


Before or after Housing Costs? Both. The measure of equivalised disposable income after housing costs was calculated as follows: HX090’= ((HY020- HH070)*HY025) / HX050. Where: 
· HX090 - Equivalised disposable income, where HX090 =(HY020*HY025) / HX050
· HH070 - Total housing cost
· HY020 - Total disposable household income
· HY025 - Within-household non-response inflation factor
· HX050 - Equivalised household size
NUTS Level of estimates: NUTS 3, LAU 1 (except for Northern Ireland, for which data are available only for Parliamentary Constituencies)
Adjusted to agree with Eurostat published AROP rates? No
Comments: None
[bookmark: _Toc385939123]
Annex 2: Summary of the ARoP Rate Indicator
The table below provides a summary of the at-risk-of-poverty rate indicator for the ”TiPSE” countries shown in Table 1 of section 2. The first two columns of the table identify the country, the poverty line and year the data refer to. The last colums of the table show the minimum and the maximum values of the ARoP rates for each data quintile (where 1 denotes the lowest quintile and 5 denotes the highest quintile).

Table A.2.1. Summary of estimates of ARoP rates for NUTS 3 regions
	Country
	Poverty line (€) / year
	ARoP rate (%)

	
	
	Quintile
	Min
	Max

	Albania (BHC)
	- / 2008
	1
	10.89
	11.66

	
	
	2
	11.71
	15.14

	
	
	3
	15.85
	17.02

	
	
	4
	19.17
	19.40

	
	
	5
	33.41
	37.37

	Austria (BHC)
	€10801 / 2001
	1
	11.57
	12.79

	
	
	2
	12.81
	13.48

	
	
	3
	13.50
	13.95

	
	
	4
	14.06
	14.50

	
	
	5
	14.54
	18.85

	Austria (AHC)
	€10661 / 2001
	1
	11.52
	12.66

	
	
	2
	12.78
	13.36

	
	
	3
	13.54
	13.91

	
	
	4
	13.96
	14.52

	
	
	5
	14.53
	18.73

	Belgium (BHC)
	- / 2011
	1
	4.76
	9.11

	
	
	2
	9.12
	11.85

	
	
	3
	11.86
	15.55

	
	
	4
	15.56
	20.18

	
	
	5
	20.19
	36.78

	Croatia (BHC)
	-  / 2002-04
	1
	2.50
	6.20

	
	
	2
	6.60
	8.90

	
	
	3
	10.20
	16.30

	
	
	4
	16.40
	19.90

	
	
	5
	20.80
	33.80

	Cyprus (BHC)
	€10189 / 2010
	n/a
	15.80
	15.80

	Denmark (BHC)
	- / 2010
	1
	8.67 
	 8.92

	
	
	2
	8.93
	11.39

	
	
	3
	11.40
	12.21

	
	
	4
	12.22
	13.16

	
	
	5
	 13.17
	 20.35


Table A.2.1. Summary of estimates of ARoP rates for NUTS 3 regions (cont.)
	Finland (BHC)
	€12123 / 2010
	1
	8.50
	13.50

	
	
	2
	13.60
	15.30

	
	
	3
	15.40
	15.80

	
	
	4
	15.90
	17.60

	
	
	5
	17.70
	21.10

	France (BHC)
	€17140 / 2011
	1
	8.22
	12.12

	
	
	2
	12.14
	13.53

	
	
	3
	13.63
	14.84

	
	
	4
	14.87
	16.39

	
	
	5
	16.86
	24.80

	Germany (BHC)
	€11278 / 2011
	1
	8.46
	11.25

	
	
	2
	11.26
	13.01

	
	
	3
	13.02
	15.15

	
	
	4
	15.16
	18.02

	
	
	5
	18.03
	60.93

	Greece (BHC)
	€5340 / 2001
	1
	15.79
	20.65

	
	
	2
	20.66
	21.40

	
	
	3
	21.41
	22.03

	
	
	4
	22.04
	23.08

	
	
	5
	23.09
	25.74

	Greece (AHC)
	€5520 / 2001
	1
	17.28
	21.96

	
	
	2
	21.97
	23.12

	
	
	3
	23.13
	23.60

	
	
	4
	23.61
	25.20

	
	
	5
	25.21
	28.19

	Iceland (BHC)
	€9986 / 2010
	n/a
	9.20
	9.20

	Ireland (BHC)
	€12064 / 2009
	1
	8.30
	8.30

	
	
	2
	14.10
	14.10

	
	
	3
	14.60
	14.70

	
	
	4
	18.30
	18.90

	
	
	5
	23.50
	23.50

	Italy (BHC)
	- / 2011
	1
	1.36
	9.89

	
	
	2
	9.90
	13.50

	
	
	3
	13.51
	18.08

	
	
	4
	18.09
	29.97

	
	
	5
	29.98
	49.17

	Luxembourg (BHC)
	- / 2011
	n/a
	13.60
	13.60

	Malta (BHC)
	€6517 / 2011
	n/a
	15.40
	15.40

	Netherlands (BHC)
	€7305 / 2010
	1
	6.70
	7.80

	
	
	2
	7.90
	8.50

	
	
	3
	8.50
	9.30

	
	
	4
	9.30
	10.20

	
	
	5
	10.30
	13.70


Table A.2.1. Summary of estimates of ARoP rates for NUTS 3 regions (cont.)
	Norway (BHC)
	€14817 / 2010
	1
	7.20
	7.90

	
	
	2
	8.00
	8.50

	
	
	3
	8.60
	9.40

	
	
	4
	9.44
	9.87

	
	
	5
	9.90
	14.50

	Portugal (BHC)
	€8160 / 2011
	1
	7.64
	22.81

	
	
	2
	22.82
	25.69

	
	
	3
	25.70
	27.21

	
	
	4
	27.22
	29.12

	
	
	5
	29.13
	31.52

	Spain (BHC)
	€11232 / 2010
	1
	13.82
	21.03

	
	
	2
	21.04
	27.24

	
	
	3
	27.25
	29.30

	
	
	4
	29.31
	32.15

	
	
	5
	32.16
	45.05

	Sweden (BHC)
	€12360 / 2010
	1
	12.26
	15.49

	
	
	2
	15.50
	16.05

	
	
	3
	16.06
	16.65

	
	
	4
	16.66
	16.95

	
	
	5
	16.96
	20.21

	Switzerland (BHC)
	€20362 / 2011
	1
	5.09
	7.17

	
	
	2
	7.73
	10.12

	
	
	3
	10.47
	11.80

	
	
	4
	13.30
	17.51

	
	
	5
	20.62
	31.31

	Turkey (BHC)
	- / 2011
	1
	6.66
	16.05

	
	
	2
	16.05
	18.03

	
	
	3
	18.03
	28.99

	
	
	4
	28.99
	43.19

	
	
	5
	43.19
	63.44

	United Kingdom (BHC)
	€10806 / 2001
	1
	6.74
	12.40

	
	
	2
	12.41
	14.82

	
	
	3
	14.83
	17.43

	
	
	4
	17.44
	21.26

	
	
	5
	21.27
	37.25

	United kingdom (AHC)
	€10583 / 2001
	1
	19.80
	22.04

	
	
	2
	22.05
	23.91

	
	
	3
	23.92
	25.84

	
	
	4
	25.85
	27.75

	
	
	5
	27.76
	35.39
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