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Background

Addressing the challenges of poverty and social exclusion
are at the heart of EU policies.

= European Pillar of Social Rights

o Lifting at least 15 million people out of poverty and social exclusion by 2030.

= Significant EU resources are made available through various channels,
Including:
o European Regional Development Fund (ERDF)
o European Social Fund Plus (ESF+)
o Recovery and Resilience Fund (RRF)

o Technical Support Instrument (TSI)
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Background

The Government of Croatia has intensified their commitments to combat
poverty and social exclusion

= National Development Strategy 2030
o Ensuring a healthy, active, and high-quality life.

= National Plan for the Fight against Poverty and Social Exclusion 2021-2027.
o Aligning with the UN 2030 Agenda for Sustainable Development
o Aligning with the European Pillar of Social Rights (EPSR)

= National Plan for Recovery and Resilience and National Reform Program for 2023

o Addressing the EC's recommendation to improve social policies

= Enabling Conditions for the optimal use of EU funds, including the ESF+

o Regulation (EU) 2021/1060, Annex |V, Policy Objective 4 “A more social and inclusive Europe
implementing the EPSR”

o Regulation (EU) 202_1/1060, Annex IV, ENC 4.4. “National Strategic policy framework for social inclusion
and poverty reduction”.
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Background

Croatia has made significant progress in reducing poverty over the last
decade, but pockets of poverty persist.

The majority of the poor concentrated in

But the risk of poverty remains high among Roma, people
Zagreb and the northern part of Croatia.

Robust economic growth has translated . )
with low education, elderly, and unemployed people

into fast poverty reduction.
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Objectives

Overall arching goal is to support the Ministry of Labor, Pension System,
Family, and Social Policy (MLPSFSP) to develop a methodology to regularly
track poverty and social exclusion at the NUTS 3 or LAU level.

= Thisis the second In a two-part series:

o The first report set the groundwork by identifying and assessing relevant administrative data sources,
pinpointing data gaps, and proposing a range of possible approaches to fill these gaps.

o The second report focuses on leveraging the forthcoming Central Register of the Population to
develop a register-based methodology for poverty and social exclusion measures at the NUTS 3 or
LAU level.

» The forthcoming Central Register of the Population (hereafter, “the Population
Register”) is expected to bridge the data gaps, therefore providing the essential
data needed to effectively monitor poverty and social exclusion.
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Methodology

The assessment is conducted through a multifaced approach that includes:

= Desk research (data, literature review, administrative forms, etc.)

= Discussions with holders of relevant administrative data

= Exchanges with selected National Statistical Institutes (NSls) across the EU.
= Consultative workshops

O Zagreb, January 29, 2024
o Zagreb, July 1, 2024
= |nsights from study visits
o Slovenia January 31 - Feb 1, 2024
o Estonia Jun 4 -6, 2024
AT P it
e N et

S A v
TTTY \T ¥ ‘1‘1- 'l‘?}. ‘(101. T‘r\Y-r + “ \Y( T \Y‘I"l“ *_'_ Ty ("“I‘ T?‘Y("“l‘ T



p.

Overview of key concepts
and data sources in the EU




| Official concept of poverty and social exclusion

Per Eurostat’s definition, the at-risk-of-poverty (AROP) rate is the share of the
population whose equivalized disposable household income falls below the AROP
threshold.

= The AROP threshold is set at 60 percent of the national median equivalized disposable income,
after social transfers.

= Household: A household is a social unit whose members have common arrangements, and “share
household expenses or daily needs” in a “shared common residence”.

= Household disposable income: This is the amount of money available to the household for
consumption and saving, after paying taxes on personal income and wealth, social security
contributions, and private transfers (i.e., to other households). It is calculated as the sum of wages and
salaries, self-employment income, public and private transfers received, and other sources of income
(such as capital income) of all members of the household, minus taxes on income and wealth, minus
social insurance contributions, minus private transfers that household members pay out.

=  Adult equivalent: To obtain the equivalized disposable income of a household, its disposable
income is divided by the number of adult-equivalents using the OECD-modified scale. To calculate
the latter, each household member is first classified as either an “adult” (aged 14 or more) or a “child”
(aged under 14). Then, the first adult is assigned a weight of 1, every other adult a weight of 0.5, and
every child a weight of 0.3. The resulting weighted figures are added up to obtain the number of
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Eurostat also provides a clear definition of “severe material and social deprivation”
(SMSD) to reflect the forced lack of certain items and capabilities that a European

needs for a decent life.

= |nthis conte>.<t, |hd|V|duaIs areina Household 1. Capacity to face unexpected expenses

state of depﬂvatlon not because 2. Capacity to pay for a one-week annual holiday away from home
they ChOOSG to forgo SUCh T Ca_;:_racit_y to t:_wear payment_ arrears (on mortgage or rental payments,
. . utility bills, hire-purchase installments, or other loan payments)
|tems/ca pabl | ItleS, but because 4. Capacity to afford a meal with meat, chicken, fish, or vegetarian
they cannot afford them, or do not equivalent every second day

5. Ability to keep home adequately warm
have. access to them .due to Other 6. Access to a carfvan for personal use
barriers (e.g., of a social natu re). 7. Capacity to replace worn-out furniture

Individual

8. Access to an internet connection

B} e .. .
SpeCIflca | ly' people livi ngin SMSD 9. Capacity to replace worn-out clothes with new ones
lack at least seven out of 13 so- 10. Having two pairs of properly fitting shoes (including a pair of

called deprivation items. all-weather shoes) _
1. Spending a small amount of money each week on him/herself

12. Having regular leisure activities

13. Getting together with friends/family for a drink/meal at least
once a month



Official concept of poverty and social exclusion

Recognizing the importance of labor income for an adequate life, Eurostat

introduced the concept of “very low work intensity” to capture exclusion from the
labor market.

= The population with very low work intensity is the share of the population living in

households whose working-age members work less than 20 percent of their potential
combined working time.

= |n this context, working-age individuals are defined as those aged 18 to 64—excluding
students aged 18-24, retired individuals, and individuals over the age of 60 who do not
work and whose household’s primary income derives from pensions.

= For households consisting only of persons younger than 18, students younger than 25, or
persons aged 65 or older, the level of work intensity is not calculated. When determining
the AROPE status of a household (see Section 2.1.1), such households are not considered to
have very low work intensity.
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Official concept of poverty and social exclusion

The at-risk-of-poverty or social exclusion (AROPE) rate measures the share of the
population at risk of poverty, or severely materially deprived, or living in
households with very low work intensity.

People at-risk-of
poverty after
social transfers

Severely
materially
deprived
people
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Advantgages and Limitations of the Eurostat framework

There are several advantages and limitations...

Austria 3 9

YUT

Belgium 3 n
Bulgaria 2 [
| Croatia 1 4 ]

Cyprus
= Advantages: e : .
Denmark 1 5
o Methodological rigor and consistency E:;’:: ; ;
o Regular updates (annual) Z:r:::ny - i
Greece FA 13
o Cross-sectoral analysis of poverty, social Hungary 3 8
exclusion, and other applicable :t’:::“" ; 23]’
dimensions Latvia 1 1
Lithuania 1 p.
= Limitations: oo ] }
. . Netherlands 4 12
o Geographical granularity (NUTS 2) Poland 7 7
Portugal 3 7
o Scope of AROPE ;‘:}T:;:‘ f 2
Slovenia 1 2
Spain 7 19
‘r Sweden 3 8
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Data sources - official statistics

The AROP and AROPE indicators are official statistics.

= Population census

o EU Regulation 763/2008: population census at least once every ten years.
o Latest round 2021-2022

o Purpose:

Providing a complete and reliable overview of the population in terms of demographic,

social, and economic characteristics, as well as housing conditions.

Serving as a sample frame for household surveys.

= Statistics on Income and Living Conditions (SILC) surveys:
o Annual survey representative at NUTS 2 level

o Providing insights into household income, living conditions, etc.
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Data sources - administrative data and registries

EU Member States have increasingly used complementary administrative data.

» The EU statistical regulations have undergone a
shift in recent years, with a growing emphasis on

using administrative data for official statistics.

o EU Regulation 223/2009: NSIs' right to access

HPR H Sample frame (from Awustria, Belgium, Denmark, Estonia, Italy, Latvia, Lithuania,
administrative data sources. population register) Luxernbourg, Netherlands, Slovenia, Spain, Sweden
o EU Social Statistics Reg u Iation 20]9/‘]'700 framework Income Austria, Belgium, Bulgaria, Croatia (from 2024), Cyprus (pension and
H H H H H civil servants’ income), Denmark, Estonia, Finland, France, Hungary,
for the, Inte,g ration Of various data sources, |ﬂC|Ud|ng Ireland, Italy, Latvia, Lithuania, Malta, Netherlands, Portugal (from 2024),
administrative records. Slovenia, Spain, Sweden
. . . Demographic Austria. Belgium® - ) .
- X gium®, Denmark, Estonia®, Finland, Italy, Lithuania®,
" Th e N S lS IS movin g towa rd reg ISter based Luxembourg®, Netherlands, Slovenia, Spain (partial), Sweden
censuses. )
Education
Austria, Denmark, Estonia*, Finland, Netherlands, Slovenia, Sweden
o Draft EU Regulation on European Statistics on
i i Labor
pOpU Iatlon and HOUSIng Austria, Denmark, Finland, Netherlands, Slovenia, Sweden
=  EU Member States have made considerable Housing _ |
. . . o e . . Austria, Denmark, Ireland, Netherlands, Slovenia, Sweden
progress in incorporating administrative data in
oy o Countri ot usi
trad |t|°na| Surveysr SUCh aS the Sl I—C i Czechia, Greece, Germany, Luxembourg, Poland, Romania, Slovakia

administrative data

o 20 out of 27 member states pre-fill the SILC's module
"‘Oh income with data from administrative sources.
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Data sources - the shift to register-based data in Croatia

Croatia has intensified their efforts to transition to a register-based system.

i “} L T

The Central Bureau of Statistics (CBS) has already been using
administrative sources in various statistical areas (wage,
employment, etc.).

Starting from 2023, Croatia SILC has incorporated individuals’
income from administrative data.

In 2023, the Tax Administration of the Ministry of Finance officially
announced the development of the Population Register.

The CBS also indicated their plan to use the Population Register as
the main source for the 2031 Census.
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Croatia’'s Central Register of the
Population - Development to Date
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Overview

The recently announced establishment of a comprehensive register of the
population and households addresses a major gap in Croatia’s register-
based framework

= Our previous report noted two key challenges:
o The lack of unique identifiers for apartments

o The lack of a clear path to determining the composition of households

= Croatia’'s Central Register of the Population is envisioned to fill these

data gaps.
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Key information

T 'I"I'Y‘(‘r

Time period: The Population Register will be completed by the end of Q2 2026.

Coverage (population): entire population of Croatia, including all residents with an active
personal ID (OIB) and those living abroad.

Definition of kinship: the connection of a person with children, a spouse, a common-law
partner, a life partner, an informal life partner, parents, grandparents, and siblings, as
Identified via their OIBs.

Definition of household: a group of persons who live together in a housing unit, or part of
a housing unit, and who cumulate their earnings and spend jointly.
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Data sources — ISPU Data sources - statements Risk analysis
[Physical Planning from citizens
Information System)

e-Citizens UFEREIN
FINE GONTREUTIDNS

ﬂ OB (personal
H identifi;:tinn Central population register
The Population number) e

(Matural persons)
Register relies
on data from come and
the OIB system, § receipts kinship
together with
additional
categories of

Diata sources —
gories o 1
administrative e | uses |

Assets and
SOUrces

Institutional

households

— Regiatar of ) Cruatian Bursau of Slatickios
data. e i g 1 ﬁ | Central Reporting System q Central State Offion of Demography amd Youth
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Sy=term
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Filling the data gaps |

The previous report in this series highlighted that the Croatia’s administrative data
system is currently insufficient for household identification through place of
residence or kinship.

= Household identification through place of residence:

@)

O

@)

O

O

Eurostat defines a household as one or more individuals living at the same address with common housekeeping.
However, Croatia’s official address registry lacks apartment numbers for multi-apartment buildings.
The Law on Permanent and Temporary Residence does not include apartment numbers in its definition of address.

EheldState Geodetic Administration’s Register of Buildings only features apartment IDs for a small number of apartment
uildings

Croatia’s Central Register of the Population is envisioned to fill these data gaps.

= Household identification through kinship:

©)
©)

o

Ty
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The civil registration system does not cover the entire population.
For example, the Birth Register lacks parental IDs (OIB or IMBG) for individuals born before 1986.

Similarly, the Marriage Register does not have spouses’ IDs for marriage before 1986.
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29

Since the Population Register is in the early phase of development,
additional details are likely to become available in the near future.

= More information may soon emerge regarding several aspects, including:

o The process of identifying and assigning apartment |IDs for smaller buildings and the
completion timeline.

o The approach used to identify households based on place of residence.

o The procedure for data access applied to government entities and researchers for analytical
purposes.
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Existing approaches in Croatia

AROP rates are calculated from the annual SILC survey data, and one-time
production of poverty maps.

= The official estimates of the AROP rate are based on the

annual SILC survey.
Many EU countries also applied
o Conducted by the Croatian Bureau of Statistics (CBS). the small-area estimation
methods to pinpoint pockets of
poverty at NUTS 3 level or

o Representative at NUTS Tand NUTS 2 level. below, albeit typically on a one-

off basis:
= The only AROP estimates at NUTS 3 and LAU are based _
on one-time production of poverty maps. ) E;t'gr?iga
) * Hungary
o Collaboration of the MRDEUF, the CBS, and the WB. « Latvia
+ Poland
o Small-area estimation methods * Romania
. SIovaki.a
o 2011 Population Census data, 2011 Household Budget Survey * Slovenia
and 2012 SILC survey data.
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Relevant administrative data sources |

To measure the register-based AROP rates in alignment with Eurostat’s definition,
it is important to integrate data from the Population Register with the Tax Income

= The Population Register is instrumental in:

AROP components Variable Data source
Household Household identifier Population Register o |dentifying household
Employment income EDIP . . .
Self-employment income ==k o Establishing adult equivalence
Otherincome =0 o Providing demographic details of the
Pensions EDIP ;
opulation
H'ousehold Transfers received EDIP p p
disposable ) ) )
i faxesonincome =oP = The Tax Income data in the Electronic
S e =blP Records of Income and Receipts (EDIP)
Regular taxes on wealth EDIP

Regular inter-household cash

system offers:

) None
transters paid : , o Individuals’' income from various sources
Adult-equivalency Household members Population Register
Age of household members Population Register o Individuals’ taxes and SOCial Security
contributions.
1™ PN i T
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Relevant administrative data sources |

As more registers and administrative data become available in the future,
these sources can be incorporated in the calculation of AROP

Example of data sources used in Slovenia

Persons in
Employment

o Financial
Ministry e o
of Interit_x Administration
(sample, weights) Socioeconomic
Characteristics of
Population and
Migrants,
+

Pension and
Disability
Health Insurance Insurance
Institute Instriute

variables
INDICATORS

Structure of microdata

Population

Mational Institute
of Public Health
[sick leave
Frosm waork)

Ministry of Labor,
Family, Social

DAK inactive Affairs, and Equal
Persons Opportunity

publication

Emiployment
Service

STATISTICAL DATA PROCESSING

Surveys in the

ncy for
ey field of education

Agricultural
Markets and Rural
Developrment

Ministry of
Interior Central
Population
Register, Records
of Households

Bank of Slovenia -
Client Credit Rating
(SI1SBON] (new)

Source: Statistical Office of the Republic of Slovenia (2024)

v
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Over the years, the Statistical Office of
the Republic of Slovenia has
continuously integrated additional
administrative data sources relevant to
EU-SILC.

The latest addition is the Bank of
Slovenia’s Client Crediting Rating (SB-
SISBON)
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a EU-SILC S Available in Tax Available in other
Meth°d°|oglcal Cha"enge (1) - variable R Income Database admin. source
Income com ponents PY010G Gross employee cash or Vo _

near-cash in-come
PY021G  Company car Yes -

Partially — for the self-employed
paying income tax as a lump
sum, only revenues are available;
business expenses are not

Gross cash benefits or losses
PY050G from self-employment
(including royalties)

ensions received from individual
PY080G private plans (other than those Yes -
covered by ESSPROS)

PY090G Urnemployment benefits Yes -

Tax Income data has either oo0e oy pumen: = :
incomplete or unavailable M = :

components inline with the SILC e TRl = '
income variables.

Partially — for renters of tourist
accommodation, only revenues No
are available; expenses are not

Income from the rental of
HY040G property or land

Yes -
allowances

Social allowances not classified
HY060G else-where

: N
HY080G Regular inter—lhousehold cash No No ]
transfers received

Interests, dividends, profit
HY090G from capital investments in Yes -
unincorporated business

Yes -

Income received by people
siLle under the age of 16

E Ao
Regular inter-household
HY130G cash transfers paid — — ]

Tax on income and social
HY140G g -
insurance con-tributions

Yes -

Yes =

it Pt v i
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Methodological challenge (2) - Under-reporting of Tax Income

Tax Income data may have under-reporting biases.

= Tax Income data are typically sourced from declarations made by the taxpayer or by
third parties (e.g. employers).

= Both self-reporting and third-party reporting are susceptible to inaccuracies.

= Several factors can contribute to the under-reporting of income:

o Incentives for tax evasion (Christian 1994; Johns and Slemrod 2010; DeBacker et al. 2020;
Auten and Langetieg, 2023)

o Eligibility for means-tested social benefits.

P P 1 g
FOF AL PR & Pal PLERY
Ty’ \.T TY("T T T"\Y"' . P ""\Y( """’\Y-.- +4 =S "'Y(?T ""\Y(‘r"' v



36

Methodological challenge (3) - Two sets of AROP estimates

There might be two concurrent sets of AROP estimates: those based on SILC, and
those derived from administrative data.

= Registers and administrative data sources (e.g. Population Register and Tax Income)
are expected to produce AROP rates that differ from SILC survey estimates.

= Possible reasons:
o Different income definition
o Different behaviors of those responding to surveys and those paying taxes.
= At least in the short run, Croatia will likely have two separate sets of AROP and

inequality estimates for NUTS 1 and NUTS 2 levels, as well as across various
demographic groups.
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Methodological challenge (4) - Spatial price differences

It may be necessary to adjust household income to reflect the cost-of living
variations across regions or areas, to ensure that poverty measurements are not

biased by spatial price disparities.

= Despite having a similar income, individuals living in various regions of the country pay different prices
for the same goods, especially non-tradable goods and services such as housing (Deaton and Zaidi 2002,

Amendola et al. 2023).

=  Without adjusting for spatial prices, a national poverty line could over-estimate poverty in areas with
lower prices and vice versa (Ayala et al. 2014, Ferreira et al. 2016).

= |n practice, there is no universal approach to adjust for price differences in poverty estimates.

o  The use of housing price indices as proxies for local price levels (Early and Olsen 2013, Jolliffe 2006, Moretti 2010, Renwick
2009).

o Regional purchasing power parities (Ahmad 2003)

= Moreover, in many countries, obtaining reliable and timely sub-national price data is a challenge
(Dawber et al. 2019)

o Complexity of calculating household spending across regions to derive accurate price weights

o Difficulty in capturing all consumer spending categories within survey data limitations

4 o  Variation in sample sizes among regions which can lead to representational issues 1
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EU Member States’ methodological challenge (1) - Income components

In fact, it is not uncommon that income components in EU-SILC vary across
countries.

= The alignment between Tax Income data and the income components of EU-SILC is a
challenge not only for Croatia but for other EU Member States

= A comparative study of 26 EU-SILC countries (Goedeme and Trindade 2020) highlights
Issues regarding income data comparability, including:

The use of administrative records versus survey data,

Different definitions of the variables,
Misclassifications of income components,
Missing income components,

Various levels of details in data collection.
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EU Member States’ methodological challenge (1) -
Income components

Total . o
Colddeck media _MC  ultiple Fractional TCCVe

imputation mean Sirrr::‘['ﬁg;m imputation imputation
imputation

Median/Mean Hot deck Simple  Random

imputation
within classes

- . Other regression regression
LD imputation imputation matching

Austria ® L] L
Belgium ® ® (] L
Bulgaria ® * *
Croatia ® [ ] [ ] [ ] [ ]
CGyprus .
Czechia *
o Estonia ® »® »® .
Different EU Member States employ a Fintan o
° ° ° ° France ™ .
variety of imputation techniques to comany . .
calculate income variables. — - . - -
Ireland ® . ™ .
Italy [ ] [ ] L ]
Latvia e
Luxembourg Y .
Malta L]
Netherlands Y Y
Poland [ ] L]
Romania ®
Slovenia ° ° .
Slovakia ® »® »® .
Spain Y e
Sweden °
Source: World Bank staff's compilation from Lynn and Lyberg (2022) and EU Qualitative Studies. Total
number of n 12 9 9 4 3 3 3 1 1 1
countries
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Income variables in EU-SILC based Corrections for under-reporting of

EU Member States’ methodological challenge (2) -

on administrative sources income to tax authorities

Under-reporting of Tax Income

Austria Yes No
Belgium Yes No
Bulgaria Yes No
Croatia From 2024 No
Cyprus Yes No
Czech Rep. No
Adjusting for under-reporting income — = -
bias seems not to be a standard practice Finland = -
France es (o}
among EU Member States. S No No
Greece No
Hungary Yes No
Ireland Yes No
Italy Yes No
Latvia Yes No
Lithuania Yes No
Luxembourg No
Malta Yes No
Netherlands Yes No
Poland No
Portugal From 2024 No
Romania No
Slovakia No
Slovenia Yes No
Spain Yes No
Sweden Yes No
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EU Member States’ methodological challenge (2) - Under-reporting of Tax Income

It is important to note that the issue of income under-reporting affects not only
administrative data, but also EU-SILC survey data, so it is unclear whether the
adjustment of administrative data is warranted.

= Surveys generally fail to capture the top of the income distribution, which can affect the
true AROP thresholds as well as the measurement of inequality indicators.

o High-income individuals are less likely to participate in surveys or may under-report their income due to
concerns about privacy, taxation, or social desirability.

o Empirical evidence shows the largest gap between surveys and administrative data being at the top of the
income distribution (Blanchet et al. 2022, Burkhauser et al. 2018, Carranza et al. 2023, Flachaire et al. 2021,

Yonzan et al. 2020).
= The prevalence of under-reporting income in surveys, including SILC, is notable.

o The discrepancies are mot substantial in property and self-employment income (Tomaleho 2019).

o Empirical evidence shows under-reporting income by self-employed individuals in Italy (Albarea et al. 2019),
14 EU member states with the average share of under-reported self-employment income from below 10
percent in Cyprus and Bulgaria to above 30 percent of true income in Greece (Kukk et al. 2020).
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EU Member States’ methodological challenge (3) - Two sets of AROP estimates

In EU countries using administrative data, there are instances of multiple AROP
estimates for the same geographical level.

Denmark provides two AROP estimates at the national level

o One from EU-SILC, one from the Income Statistics Register which contains administrative data on annual incomes at both personal- and
family- levels.

o Differences: data collection approaches (survey vs. administrative data), income concepts, household definition.

= France has two AROP numbers at NUTS 1 region.

o One from EU-SILC, one from the FiLoSoFi administrative dataset which integrate tax and social benefit records.

= The Netherlands produces two poverty measures at the national, NUTS Tand NUTS 2 levels.
o One from EU-SILC, one from the Income Statistics which is based on tax records.

o Differences: income definitions, equivalence scale, poverty thresholds.

=  Spain generates two sets of AROP estimates for the NUTS 2 level

o One from EU-SILC, one from administrative tax records

=  Sweden maintains two national AROP estimates

o One from EU-SILC, one from tax records and administrative sources.
o Although both estimates use the same administrative databases for calculations, they differ in th; adult-equivalence scale.
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EU Member States’ methodological challenge (4) - Spatial price differences

Despite the theoretical appeal of accounting for spatial price differences in
poverty measures, no EU Member State currently applies this practice.

= None of the EU National Statistical Institutes (NSIs) consider
regional price variation in calculating AROP rates and other

Income-based indicators.

= Only four out of 27 EU Member States — France, Germany, Poland,
and Spain — collect Consumer Price Indices at regional level.
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Recommendations for Croatia (1) - Imputation approach

The incomplete income components can have their missing expense data
estimated through imputation

* Private transfers paid and received cannot be imputed as there is no data to rely on

« Imputation of business expenses/revenue ratio (ERR) to lump-sum-taxed self-employed and
accommodation renters using data for self-employed who must report both revenues and

expenses (regular-taxed self-employed)

Multiple imputation based on regression imputation:

o Modeling ERR as a function of revenue and other variables available both for regular-taxed self-employed
and for lump-sum-taxed self-employed and accommodation renters.

o Using estimated parameters to impute ERR to lump-sum taxed self-employed and accommodation renters

Multiple imputation based on predictive mean matching imputation:

o Modeling ERR as a function of revenue and other variables available both for regular-taxed self-employed
and for lump-sum-taxed self-employed and accommodation renters

o Using estimated parameters to predict ERR for everyone

o Matching lump-sum-taxed self-employed and accommodation renters with regular taxed self-employed
4 on predicted values of ERR and imputing the actual ERR of the latter to the forme:(
U i v 5
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Recommendations for Croatia (2) - Under-reporting of Tax Income

In line with common practice among other EU Member States, it is

recommended not to adjust Tax Income data to account for potential
under-reporting bias.

It is, however, useful to estimate the degree of under-reporting in Tax Income

data to understand its potential impacts on AROP and other income-based
estimates.

o There are certain approaches to approximate the unreported income using a proxy for the actual

income distribution from survey data (Pissarides and Weber, 1989).

o The only available estimate for Croatia, based on HBS 2010 data, suggested that self-employed
households under-report their income by an average of 16.8 percent although this estimate is not

statistically significant (Kukk et al. 2020). This analysis could be refined using more current data, e.g.
HBS 2019 and 2022.
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Recommendations for Croatia (3) - Two sets of AROP estimates

While the existence of two sets of AROP estimates for the same geographical area
is acceptable, it is crucial to record, communicate, and publicly disclose the
methodological differences.

* The SILC-based AROP estimates at NUTS 1and NUTS 2 levels are the exclusive
official figures.

 The register-based AROP estimates at NUTS 1, NUTS 2, NUTS 3, and LAU level
could be labeled as experimental statistics.
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Recommendations for Croatia (4) — Spatial price differences

It is recommended that Croatia does not consider spatial price differences in
poverty measurement, in alignment with the common approach of EU Member
States, and due to the lack of regional CPI.

» All NSls across the EU apply this practice.

« Additionally, in the case of Croatia, the CBS only produces a national CPI.
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Domain Frameworks to which domain is relevant

EU AROPE indicater; EU Lasken; German well-being indicators; UNDP social
exclusion framework (2012); Switzerland's social exclusion framework; Canada's
Community Well-being Index; Multidimensional Inequality Framework; Individual
Deprivation Measure (International Women's Development Agency); Mexico's
Mational Survey on the Dynamics of Household Relationships (ENDIREH)

Income
poverty

Labor market Social Exclusion Monitor; EU Laeken; German wellbeing indicators; UNDP social

exclusion R - : : :
Lr inclusion exclusion indicators (2012); Bristol social exclusion matrix; Progress report on
poverty, inequality, and social exclusion (Quebec); Canada's Community Well-

o [ ] -
The conce pt Of ‘SOCIaI eXCI USIOn’ :;:?i;?;aiggrfo being Index; Multidimensional Inequality Frameworlk; Individual Deprivation

in the labor Measure (International Women's Development Agency); ltaly's survey on the

is mu Itifa Ceted a nd does not have market) inclusion of LGBT people in accessing work and in the workplace.
a Sing Ie, u nive rsa I Iy acce pted Social Exclusion Monitor; EU Laeken; German well-being indicators; UNDP

social exclusion indicators (2012); Bristol social exclusion matrix; Progress report

Education : ; : . .
e eo_o - on poverty, inequality, and social exclusion (Quebec); Canada's Community
deflnltlon. Lig;ﬁi:::ta}l Well-being Index; Global Multidimensional Poverty Index; Multidimensional

Inequality Framework; Individual Deprivation Measure (International Women's
Development Agency).

Health Social Exclusion Monitor; EU Laeken; German well-being indicators; UNDP social

(disability exclusion framework (2012); Progress report on poverty, inequality, and social

status of exclusion (Quebec); Tarkiye National Indicators for the Rights of Persons with

individuals Disabilities (under the Convention of the Rights of Persons with Disabilities);

and members Global Multidimensional Poverty Index; Multidimensional Inequality Frameworlk;

of their Individual Deprivation Measure (International Women's Development Agency);

household) Mexico's National Survey on the Dynamics of Household Relationships (EMDIREH).

UNDP social exclusion framework (2012); UNDP social inclusion framework
(Bosnia and Herzegovina); Netherlands social exclusion framewaork; Bristol social
Access to exclusion matrix; Progress report on poverty, inequality and social exclusion
infrastructure [Quebec); Multidimensional Inequality Framework; Individual Deprivation
Measure (International Women's Development Agency); Mexico's National Survey
on the Dynamics of Household Relationships (ENDIREH).
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Measuring social exclusion in the EU

Domain Indicators

Disposable income

Fiscal revenue per capita

Income Average salary (hourly, monthly,

gross, net)
GDP per capita

The main
concept is the

Population density

Population distribution by age

O b - hi groups
A R P .E, u t. Smograpiies Age dependency ratio
there Is a wide
Number of hospital bed 1,000
spectrum of nhabrane
social Heaith  Numberofprysicians and nures
° Mortality rate (infant, underfive)
QXCI u S I o n Distribution of population by
education attained
m ea s u res Education Student-teacher ratio

PISA score

across the EU
(both
indicators and
indices).

Price per square meter for
rental housing

. Overcrowding rate
Housing and 9

energy Number of dwellings per 1,000

inhabitants

Awailability of heating in the house

Unemployment rate

Labor force participation rate
Labor market

Activity rate

Job density

W
LS = Al Tt T"\Y"' +4 g

0 ‘f‘ '

EU member state(s)

Belgium, Denmark, Germany,
Spain, Portugal, Sweden

Estonia, Poland

France, Poland, Slovenia

Germany, Spain

Most member states

France, Germany, Greece, Slovenia
Hungary, Luxembourg, Slovenia
Romania, Slovakia

Czechia, Italy, Poland, Romania

Czechia, Italy, Poland, Romania,
Spain

Czechia, Italy, Poland, Romania,
Spain

Czechia, France, Italy, Latvia,
Romania, Sweden

Italy, Poland
Czechia, Italy, Poland
Denmark

Portugal

Slovenia

Czechia, Italy, Romania, Spain

Czechia, Denmark, Hungary, Italy,
Poland

Czechia, Italy, Poland, Romania,
Spain

Austria

Germany

Pt gt

YU 'l"(

Index EU member state(s)

Living Condition Index

Wealth index based on fiscal revenue
Poverty Index

Index of multi-deprivation
Vulnerability to job loss index
Deprivation index

Atlas of gender inequality

Regional atlas of income, human capital, social exclusion
Composite index of wellbeing
Segregation index

Social and material deprivation index
Socio-economic index

Local human capital index

Regional development index

Atlas of marginalized communities
Atlas of Roma communities
Demeographic vulnerability index

4
L Y

M TNt

Austria

Belgium
Belgium
Bulgaria, Croatia, Portugal (Lisbon)
France

France, Ireland
Germany
Germany

Greece

Hungary

Italy
Luxembourg
Poland, Romania
Portugal
Romania
Slovakia

Sweden

+
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Recommendations for Croatia - Simplified AROPE

The simplified AROPE indicator includes two out of three components of
Eurostat’s AROPE definition.

- At risk of poverty or social exclusion (AROPE), corresponds to the sum of
persons who are either:

« at risk of poverty, or V
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Recommendations for Croatia - Simplified AROPE

The simplified AROPE indicator includes two out of three components of
Eurostat’s AROPE definition.

» |tis difficult to replicate the component “Severely materially and socially deprived” using administrative data.

» (From Eurostat) Severely materially and socially deprived: the proportion of the population experiencing an enforced lack
of at least 7 out of 13 deprivation items.

1. Capacity to face unexpected expenses
Capacity to afford paying for one-week annual holiday away from home

Capacity to being confronted with payment arrears (on mortgage or rental payments, utility bills, hire purchase instalments or other loan

payments)
4 Capacity to afford a meal with meat, chicken, fish or vegetarian equivalent every second day
5 Ability to keep home adequately warm
o. Have access to a car/van for personal use
7 Replacing worn-out furniture
8 Having internet connection
9 Replacing worn-out clothes by some new ones
10. Having two pairs of properly fitting shoes (including a pair of all-weather shoes)
1. Spending a small amount of money each week on him/herself
12. Having regular leisure activities
13. GQetting together with friends/family for a drink/meal at least once a month
P PN A PN
T 4 B K
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B3¢ Changes in definition of AROPE as of 2021

Component

of AROPE

OLD definition: until 2020

NEW definition: since 2021

/ social
deprivation

Severe material

Severe material deprivation: Proportion of the
population that cannot afford (rather than the choice
not to do so) at least 4 out of 9 predefined material
items considered by most people to be desirable or
even necessary to lead an adequate life

Severe material and social deprivation: Proportion of the
population experiencing an enforced lack of at least 7 out of 13
deprivation items (6 related to the individual and 7 related to the
household)

Low work
intensity

People from 0-59 years living in households where the
adults (those aged 18-59, but excluding students aged
18-24) worked a working time equal or less than 20 %
of their total combined work-time potential during the
previous year

People from 0-64 years living in households where the adults
(those aged 18-64, but excluding students aged 18-24 and
people who are retired according to their self-defined current
economic status or who receive any pension (except survivors’
pension), as well as people in the age bracket 60-64 who are
inactive and living in a household where the main income is
pensions) worked a working time equal or less than 20% of their
total combined work-time potential during the previous year
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Recommendations for Croatia - Simplified AROPE

The Simplified AROPE indicator can potentially be calculated from the Population
Register and Tax Income data.

v

Individuals aged 18-64

Students aged between 18-24
* Secondary level
* Tertiary level

Retirees

Pension income recipients

People over 60 who do not work and
live in households that rely primarily
on pension Income

For employees, the number of hours
worked

For self-employed individuals and
workers in “other activities” (in
Croatian: druga djelatnost), the
number of months worked

Household identification

Y "'Y‘?T Tty

Population Register

Population Register

Population Register

Population Register and Tax Income (for monetary

receipts from pensions)

Population group Data source

Population Register and Tax Income (for employment
status and monetary receipts from pensions)

Tax Income

Tax income [note: this source does not include
information on number of hours worked for these groups
of workers. Therefore, it Is assumed that in the months in
which they were active, they worked on a full-time basis)

Population Register
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Recommendations for Croatia - Simplified AROPE

Comparison of AROPE and Simplified AROPE using SILC survey data
indicates small differences, warranting further examination.

Using Eurostat’s old definition of ‘very low work intensity’ Using Eurostat’s new definition of ‘very low work intensity’

40 1.00 095 097 0.o7
0.87 0.88 0.87 0.88 35 0.90 0.9 0.92 093 0.93 0.95 100
35 0.81 0.81 0.90 . 050
20 29.1 080 0.80
25 4 0.70
' 25
0.70

0.60

25
21 7 20
20 0.50 20 205 194 ]95 203 ]99 20] 0.60
T 0.50
15 0.40 ! 15
0.40
o 030
03
020 10 o
5 010 . 0.20
0 0.00 010
2015 2016 2017 2018 2019 2020 0 0.00

20015 2016 2017 2018 2019 2020 2021 2022

% population

Ratio of AROPE-Simplified and AROPE
% population

Ratio of AROPE-Simplified and ARCPE

mm AROPE  mmmmAROPE-Simplified Ratio
AROPE mmm AROPE-Simplified Ratic

Source: World Bank staff calculation based on Eurostat’s publication available here
https://ec.europa.eu/eurostat/databrowser/view/ilc_pees01n__custom_11602706/default/table?lang=en
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Recommendations for Croatia - Social exclusion indicators

Upon discussion with the MLPSFSP, eight domains have been identified, each with a set of
proposed indicators that can be derived from existing administration data sources.

« The 8 domains are related to household income, social benefits, labor market, education and health, demography,
infrastructure, business activities, and others.

» Asthe technical complexity involved in calculating these indicators can vary significantly, it is recommended that the
MLPSFSP prioritizes their needs and invests — both time and financial resources —accordingly.

o  Estimating some indicators, such as the ratio of primary care doctors per 1,000 inhabitants — is relatively straightforward.

o The density of buses operated in a municipality as a proxy of public transportation accessibility can be complicated.

» Certain domains and indicators can be linked to the objectives of several Action Plans, such as:
o Action Plan for the Fight Against Poverty and Social Exclusion
o Action Plan for the Equalization of Opportunities for People with Disabilities,
o Action Plan for the Implementation of the National Plan for Work, Protection at Work, and Employment

o Action Plan for the Implementation of the National Plan for Gender Equality.

» These indicators can also serve as the basis for a composite index to measure social exclusion if needed.
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Recommendations for Croatia - Specific topic surveys

Surveys serve as a critical complement to address the shortcomings of
administrative data and fill the data gaps.

 While administrative databases offer numerous benefits, they alone may not
capture all aspects of social exclusion or accurately represent vulnerable
populations.

o For example, incidents of sexual harassment or violence against girls and women.

= When planning specific-topic surveys, the MLPSFSP should carefully consider
the financial costs associated with:

o Level of representativeness
o Comprehensiveness of the questionnaire

o Choice of data collection methods such as in-person interviews, telephone surveys, online forms.
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Institutional setups
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Ministry of Labor, Pension System, Family, and Social Policy (MLPSFSP)

o Enabling conditions for ESF+

Ministry of Finance, Tax Administration

o Population Register and Tax Records

Ministry of Justice, Public Administration, and Digital Transformation (MJPADT)

o Central interoperability platform
o Data Lake

Croatian Bureau of Statistics (CBS)

« Poverty and social exclusion measurement

Other Ministries and agencies

« Data holders of indicators related to social inclusion
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Activities

« Three broad activities need to be done;

1.

Estimate AROP and Simplified AROPE using microdata from the Population Register and Tax
Records.

Estimate social exclusion indicator/index using administrative data from Population Register, Tax
Records, and more.

Produce illustration (tables, graphs, maps) for reporting.

 The institutional setup will depend on:

1.
2.
3.

Access to micro data from the Population Register, Tax Income, and other relevant sources.
Technical capacity of MLPSFSP.

Coordination with the Tax Administration, the CBS, and the Ministry of Justice, Public Administration, and
Digital Transformation (MJPADT).
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Four potential institutional
arrangements were identified
and presented below (in random
order). Each option has its own
set of benefits and challenges.

1.  Option 1: MLPSFSP-led
implementation.

2. Option 2:Joint MLPSFSP and Tax
Administration implementation

3. Option 3:Joint MLPSFSP and
MJIPADT implementation

4. Option 4: Joint MLPSFSP and
CBS implementation

Option for
institutional
set-up Data Secure IT Estimates
access infrastruture of AROP
rate, AROPE-
Simplified rate,
income-based
social exclusion
indicators (tech-
nically more
demanding)
Option T
MLPSFSP - led MLPSFSP MLPSFSP MLPSFSP
implementation
Option 2:
Joint MLPSFSP Tax Tax Tax
- Tax Administration Administration  Administration
Administration
Option 3:
Joint MLPSFSP MLPSFSP MIPADT MLPSFSP
- MIJPADT
Option 4A: Joint
MLPSFSP
- CBS (as CBS CBS CBS
implementer)
Option 4B: ,
Jc-inpt MLPSFSP CBSs
- CBS (as CBSs CBS5 preapproved
facilitator) researcher(s)

Estimates
of other
social
exclusion
indicators
(techni-
cally less
demanding)

MLPSESP

MLPSFSP

MLPSFSP

MLPSFSP

MLPSFSP

Stakeholder responsible for:

Monitoring

system/

Data

reporting

MLPSFSP

MLPSFSP

MLPSFSP

MLPSFSP

MLPSFSP
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Option 1: MLPSFSP-led implementation

= Advantages:

o The Ministry's centralized control over every aspect of the operation.

o Direct oversight allows the MLPSFSP to set and adjust the timeline, prioritize tasks, and be more responsive
to the specific needs of the Ministry.

= Challenges:

o The first challenge is data access, as the current draft Law on the Population Register does not define the

legal rights of government agencies to access the microdata as well as the procedure for data access, which
will be defined by a future by-law.

o The second challenge is to build a very secure IT system to store sensitive data. This could have implication
to both financial and human resources.

o Another challenge lies in the recruitment of qualified staff capable of performing the necessary
econometric modeling. Alternatively, the MLPSFSP may consider a collaboration with a research institute.

o Itisequally important for the MLPSFSP to ensure that the work of its monitoring and evaluation team is
closely aligned with the team members tasked with overseeing the progress of National Plans
iImplemented by the Ministry to streamline related activities.



Eadf024.

Option 2: Joint MLPSFSP and Tax Administration implementation

= This collaborative strategy is designed to optimize the use of each Ministry's
resources and expertise.

o The Tax Administration’s advanced data processing capabilities ensure that the data is accurate
and secure.

o The MLPSFSP’s analytical and communication strengths ensure that the findings are effectively
used to inform policy and public understanding
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Option 2: Joint MLPSFSP and Tax Administration implementation

= Benefits:;

o Avoiding the need for the MLPSFSP to access sensitive microdata
o Leveraging the Tax Administration’s existing secure IT infrastructure.

= Challenges:

o These tasks may fall outside the Tax Administration’s traditional scope of work.

o The Tax Administration might need to train or recruit more technical staff to perform the econometric
modeling. This will have implications to the budget.

o lItisimportant to have a formal interinstitutional agreement between the Tax Administration and the MLPSFSP
to clearly define the responsibilities, budget, and timeline for each party involved.
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Option 3: Joint MLPSFSP and MJPADT implementation

= This partnership is aligned with the requirement of using a central interoperability platform
for data exchanges between government agencies (draft Amendments to the Law on State

Data Infrastructure)

o While it is not currently mandated by law, the Government of Croatia has already had a special Regulation
that defines the process of registry data exchange via the central interoperability system.

= Ministry of Justice, Public Administration and Digital Transformation manages an advanced
digital infrastructure system — Data Lake:

o Data Lake is currently fully operational with active users.

It is expected to function as a mediator between data holders such as the Tax Administration and data users
like the MLPSFSP.

A Data Lake project is being financed by the EU funds to enable improvements such as users training,
hardware and software upgrades. The project's completion is expected in July 2026.

(@]

Financial allocation for Data Lake's long-term operations is expected to be provided by the State Budget
following the project’'s completion.
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Option 3: Joint MLPSFSP and MJPADT implementation

= Advantages:
o Leveraging the MJPADT's secure data processing capabilities.
o Aligning with the Government's expected requirements for using an interoperability platform.

= Challenges for the MLPSFSP:

o Obtaining access to detailed microdata.
o Recruiting a capable technical team

o Timely deployment of Data Lake's features that are relevant to the tasks, such as software and
hardware upgrades, increased data management capacity/data exchanges, analytical tools,
dashboards.
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Option 4: Joint MLPSFSP and CBS implementation

= This partnership is built upon each entity's expertise

o The CBS's strong technical capacities on poverty and social exclusion estimates as well as data access.
o The MLPSFSP's strengths on monitoring and evaluation.

o The legal framework allows CBS to perform statistical data processing services funded by users.

= The role of the CBS may range from actively implementing the activities to
acting as a mediator by providing data access and expert advice.
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Option 4: Joint MLPSFSP and CBS implementation

(a) CBS as an active partner

= Advantages:

o Leveraging the CBS's existing IT infrastructure and data access.

o High-quality and reliable of statistical activities such as the estimates of the AROP and Simplified AROPE
indicators.

= Challenges:

o These activities are not part of the European Statistical Program, so they need to be included in the CBS's
Annual Plan of Statistical Activities.

o The CBS has limited financial and human resources.

o Itisimportant that the MLPSFSP plans sufficient financial resources to support the CBS at annual basis
(including recruitment and training of staff, etc.)
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Option 4: Joint MLPSFSP and CBS implementation

(b) CBS as a facilitator

= Advantages:

o Leveraging the CBS's existing IT infrastructure and data access.

= Challenges:

o Reliance on an external researcher(s) to carry out important statistical activities.

o Aresearch contract between the MLPSFSP and the CBS is valid for a pre-determined period.
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NeXxt steps
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A suggested roadmap of next Steps Step Responsible stakeholder(s) Timeline

Draw up a list of social exclusion indicators

that meet the MLPSFSP's needs MLPSFSP 2025
Identify important social exclusion topics
that administrative data covers insufficiently MLPSFSP 2025
or not at all

The pro posed road ma p depends on Estimate social exclusion indicators MLPSFSP and relevant 2025-2026
by domain data holders (*)

the progression of the Population

Develop and validate statistical model(s) to MLPSESP/ Tax Administra-

M H impute missing income components using ; 2025-2026

Register and the selected option for i T tion/ CBS ()

instituti | set

Ins I u Iona Se -u p' Desigrj surveys to fill gaps in MLPSESP 2025-2026
administrative data
Complete the Population Register Tax Administration Mid-2026
Estimate the AROP rate, AROPE-Simplified
rate, and income-based social exclusion MLPSFSB/ Tax End-2026
indicators using Population Register and Administration/ CBS () n

Tax Income data

Develop a geo-referenced database of
poverty and social exclusion indicators at MLPSFSP 2027
the NUTS 3 and LAU levels

Develop an IT systemn for monitoring
that allows for data input from various

stake-holders, and produces visual output bl 2o LSRR
for reporting and dissemination
Conduct poverty and social exclusion MLDSESD 2027-2028

diagnostic at the NUTS 3 and LAU level
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Thank you.
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