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1. Introduction

In the EU, gatial inequality is oftenconceptualised as regional inequality, and as a
consequence it isneasured at the level of large EU regioBsich measures show a large
variation in income between Eupean countries and also within countries. At the same time,
measuring inequality at this large geographical scale hidestion in income at a more local
level such as metropolitan areas, cities, neighbourhoods and even strébese \thin-
region levds of inequality can be much more pronounced than betweegion levels of
inequality, and they can be crucial in understanding the s@gonomic outcomes of
individuals To get more insight into thexposure of individuals to concentrations of poverty
and their experiences of inequality, it is important to measspatialinequality at multiple

geographical scales.

This report forms Deliverable 5.2f dhe EU Horizon 2020research project RELOCAL
WwS&AGdzr GAYy 3 (nKaBd tdrrigofial develapyS yOiEeKdverall aim of \brk
Package5 is to demonstrate how spatial inequalities can be measured over time using
microdata (i.e. individuals, households). TWIierk Packagéuilds on the work carried out in
Work Package2, which usesexisting data soues to provide an overview of spatial
inequalities at the level of EU regiong/ork Package @ddresgs the spatial scale of
inequalities at multiple geographical scales, usimgethods that do not depend on
predetermined regions. The latter is important laese the efficiency of specific policy
interventions directed towards spatial inequalities is seddpendent and hence it should be

based on weldefined and meaningful measures of spatial variation in living conditions.

However, most current measures gipatial inequality are based on statistical aggregates for
fixed geographical subivisiors such as countries, NUT&gions, municipalities, or census
tracts. This is problematic since measures based on suecbaucraticsub-divisions are
sensitive to howthe boundaries of the areas have been drawn. In the literature this
phenomenon is called the Modifiable Area Unit Problem (MAUP) and it has been
demonstrated that measures of spatial inequality can be more strongly influenced by how the

geographical unitave been constructed than by the underlying spatial variaii®penshaw,
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1984) A disaission on thegeographies used to measure spatial inequalities is also important
when investigating the effects of spatial inequalities on outcomes of individuals (which will be
the focus ofTask5.3). For example, if someone lives in a low income redgohjust on the
border of a much wealthier region, then the characteristics of the low income region might be
a poor predictor of the labour market outcomes of this individual who might work in the
neighbouring region. In this case alternative conceptaéii;ms of spatial inequality are
needed to understand individual outcomekne aim of thisVork Packagés to demonstrate

the utility of more spatially flexible measures of spatial inequalities that do not depend on

predeterminedadministrativeregions.
Task 5.2 which will be reported in this reporhas twomain objectives:

I. Ildentify the spatial patterns of inequality at different geographical scales in order to
show how the MAUP can lead to inaccurate interpretation of spatial inequalities (and

consequetly policy interventions);

Il. Propose standardised tools for the analysis of spatial patterns of inequality at more
appropriate geographical scalescahow such tool can be applied in countries with

different access to detailed geographical data.

It is impatant to emphasise that the aim aiVork Package 5 is talemonstratehow spatial
inequalities can be measured over time using microdata. Agraonstrator project this
report will show what the possibilities are when data is available at a very low spedial As
identified inDeliverables.1, for the purpose of task 5.2 suitable data was available for Finland,
Sweden, The Netherlandand the UK (i.e. England and Scotlarid)the remainder of this
report we will discuss data and outcomes for these @vantries and we will highlight some

of the shortcomings of existing data

12
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2. Background

Inequalitiesamongindividualsin achieved socioeconomic status (e.g. income, employment
education) result both fyim differences in individual characteristicgincluding
intergenerational effects)and differences in contextual characteristi¢zart of tle relevant
context is theenvironmental(or spatial)context within which peopldive and act At the
regional level, this environmental context provides at&al ogportunity structure which
includes for examplgob opportunities and schools. In addition, there might be other
environmental context effects amdividual outcomespften referred to under the broad term

of neighbourhood effects. Neighbourhood effectdeieto causal effects of the residential
neighbourhood on individual outcomespver and abovethe effect of individual

characteristics

Consequently, individuals can be disadvantaged by where they happen téhiveportant
guestion is how exactly plagepactson sociceconomic chances throughout the life course
This question will be addressed in more detailTask 5.3 and reported Deliverable5.3.The
mechanisms through which theesidential or environmental context affects individual
outcomes mayoperate at differentspatialscales ranging from regional labour marleg.g.
types of jobs and associated wayjes social networks and peer groups within the immediate
environment or communityln order to come to a better understanding of the conseqaes

of spatial inequalityfor individuals it is important to look at spatial inequalities at different

geographical scales.

The role of scale is not only important whewestigatingcontextual effects on individual
outcomes, but also when analysing fenhs of spatial inequality. Different patterns of spatial
inequality can emerge depending dhe geographical scalevhich is used Poverty and
disadvantage can be concentrated in particular regions, citiegghbourhoods or even
streets.Spatialinequalties within regions might be much larger than between regjamsich

is important for the development and implementation of policy measures to counter
inequality. Analysing spatial inequality atlarger geographical scale might mask substantial

variationas smaller geographical scale.
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We can learn about the role of scale in measuring poverty concentsitipzooming in fom
NUTS3 regions toresidentialneighbourhoodsTo illustrate this we use some data from the
NetherlandsFigure 1 shows the share ioidividuals with a low income for NU'BSegions in

the Netherlands. Figure 2 is on the same geographical level, but is zoomed in to the
municipality of Rotterdam. As can be sdarthis Figurethe municipality of Rotterdam and
neighbouringmunicipalites have similar average shargof individuals with a low income
(between 33.7 and 34.8 % In Figure 3 the same data igresented atthe level of
municipaliies The share of individuals with a low incomeRatterdamis betweend1 ¢ 54 %
which is considebly higher than what could be seen in Figurden pomingin further to
district and neighbourhood level in Figure 4 and 5, substantial variation in the share of
individuals with a low income emergevithin the municipality of RotterdamThis variatia

was maskedvhen looking at higher geographical scalegsh&ieighbourhood level, the share

of individuals with a low income ranges frd@rio 99% This shows thawithin the city region

of Rotterdam there is @ery high degree ofariation between neigbourhoods in the level of
poverty. In fact, the variation in income between neighbourhoods is much larger than the

variation in incomes between regions.

If the spatial distribution of poverty auld be analysed at higher geographical scatesh as
whole regions, the variation abwer geographical scadewould beinvisible.However, these
concentrations at lower geographical scales might be relevant for sb&iceconomic
outcomes ofindividuals that reside in these areahe map in Figure 5, at the lowespatial
scale, showslear?a 2 OA | f (D&NIDYhG, PiBKMBEPryce, 2Q1Beaning hat there
are strong concentrations of individuals with a low income next to concentrations of better
off individuals.For the individuals living close to these micro level sdtaitiers, their
immediate spatial surroundings might affect their perceptiof poverty to a larger degree

than regional differences in poverty.

1 As can be seen in Figure 1 and 2, the concentration of individuals with a low income in th& kdgiic®is and
municipalities in some areas near the German and Belgium border is higher. Because we use registandata
Statistics Netherlands, for which the income data is based on tax declarations, we could be missing income
earned in Germany or Belgium.
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- Legend
Share of individuals with a low income (%)
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Figurel Concentration of poverty in the Netherlands at NUTES8I
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Figure2 Concentration of poverty in the Netherlands at murattp level
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Legend
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Figure3 Concentration of poverty in Rotterdam at municipality level
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Figure4 Concentration of poverty in Rotterdam at district level
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Legend
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Figure5 Concentration opoverty in Rotterdam at neighbourhood level
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3. Defining neighbourhoods

3.1. Spatial scale

In this report we promote an alternativapproach to measuring spatial inequalities using

flexible geographiesThis approach is most effective when starting freery snall spatial

building blocks, or small neighbourhood#iere is no unique definition akeighbourhoodand

which geographical boundaries provide the best approximation for it. The latter will depend

to some degree on the specific outcome of interestch agor example, employment status,

earnings and income, physical and/or mental health. The literatuwestigating therole of
neighbourhood effecton individual outcomes is generally in favour of using very small
3823aANI LIKASE a | g 8 G2 A IR ErRuadNGdseieii KS  a N
individuals. The assumption is thgpatial proximityis a good indicator afocial belonging

Under this assumption, small geographic units can be viewed as providing a good measure of

the social and economiccorfeli & | FFSOGAY 3 AYRAGARdZ £ 4Q 2 dzi O:

The neighbourhood has been recognized as an important unit of interest for many years and
across variousicademicRA a OA LX Ay Sad ¢KS aGaySAIKo2dzNK22R S
consequences of neighbourhood charaesécs on individual outcomes. There are, however,

many approaches to studying contextual effects and neighbourhood definitions vary widely,
including administrative, functional and emotional approaches. What is clear is that analytical
results are sensite to the definition and operationalisation of the neighbourhood.
Neighbourhood definitions influence neighbourhotslel inequality measures and their

effects on individual outcomes, which is known las Modifiable Areal Unit ProblegMAUP;

Gauvin et al., 2007; Kwan, 2012; Openshaw, 1984)

The MAUHRnNvolves that he same data yield different results when aggregated in different
ways. Two aspects tie MAUP can be distinguished: a scaling effect which entailgé¢isatts

may differ depending on the size of the geographical units, and a zoning effect which entails
that results may differ dependingn how the study area is divided upyen at the same

geographical scalesee Figure.l
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Figure6 A) the scalgroblem with three levels
analysis. B) the zonation problem. Each of
diagrams demonstrates a division of a sample s
into 5 distinct areal units (adapted frorklanley
(2006).

The empiricalneighlourhood effects literature,often uses data which comes with pre
determined administrative neighbourhoods, at one specific neighbourhood scale.
Administrative neighbourhood definitions are often used because of readily available data
(Sleutjes, de Valk, & Ooijevaar, 2018judies have made use of different neighbourhood
definitions, including censusdalks, block groups, tracts, zip code areas, wards, districts and
neighbourhoods as defined by the cities and national governments. These neighbourhood
definitions vary between countries, but even within countries administrative neighbourhoods
vary stronglyin geographical size and population counts. In additiorthis variation, the
definitions of administrative neighbourhoodscan change over time. Although this is not
problematic when crossectional studies are undertaken, when longitudinal data is used
can become problematic to determine whether an outcome is the result of a changing context

rather than the result of changes in the geography of the context.

A major problem is that the spatial scafes which data is availabjelo na alwaysmatchthe
scaleswhich are relevant for th@rocesses under study. Geographical processes occur at
particular scales, and studying them at the wrong scale legy to misleading outcomesgor
example, many sociological processes, such as social networking, spgattsand peer

influencetake place aeither micro scalese(g.building blocks, squares, streets) or scales that
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transcend administrative area delineations. Increasing availability of individual level,
geocoded data allows scholars to study contextifdasusingWo S& L322 1 SQ 3I 82 NI LIK
which aremore relevant to the specific problem under study than standard administrative

units. These kind of data make it possible to address both the scale effect and the zonation

effect from the MAUP. We will noturn to both types of effect in more detail.

3.2.Scaling effect

Defining neighbourhoods as too large geographical umitdl often result in the
underestimation of neighbourhood effec{®.g. Andersson & Malmberg, PB; Dinesen &
Senderskov, 2013; Kwan, 2012; Spielman, Yoo, & Linkletter, .20¢®hin larger
neighbourhoods with low poverty levels, there might still be smaller spatial concentrations of
poverty, which can be highly relevant for the individuals livingre. Or the other way around,
within larger neighbourhoods with high levels of poverty, theremight be smaller
concentrations of relative wealtWhen using higher levels of aggregation, such as predefined
neighbourhoodsthese potentiallocal concentratons of poverty or wealthare ignored The
literature onthe MAUP argues that it is important to use data with information on very small
geographical units as this provides a flexible starting point which allowagdgesgationof
data to larger geographidaunits, whereas datdor larger geographical units of analysis

precludes examining local variability.

3.3.Zonation effect

The zonation effect of the MAUP entails that contextual measures and effects differ based on
how the study area is divided upyen atthe same geograpbal scaleBased on how boarders

are drawn, individuals can get a complete different measure of the characteristics of their
residential contextWhat predefined definitions of neighbourhoods have in common is that
they have noroverlappng boundaries: the areas do not overlap with one anotfidipp &

Boessen, 2013)Defining neighbourhoods with newverlapping boundaries might be
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deficient especially for individuals living on the boundarof these neighturhoods. These
individuals areassumed to be affected by an environment further away from them rather than
the environment closer to them, but across neighbourhood boundafiitipp & Boesen,
2013) A solution to this problem is to construchdividualised, egaentric defined
neighbourhoodgalso called bespoke neighbourhoods). Thesecarestructed around each

individual mther thanbased ortop-down administrative delineations.

3.4.Bespole neighbourhoods

In order to address the prdbms of scaling and zonatios¢holars from differenacademic
fields (e.g. geography, demography, health studies, sociology and criminokgy)
increasingly usingespoke neighbourhoods to measuspatialcontexts.Different terms are

used to label bespoke neighbourhood, includimglividualised neighbourhoods, scalable
neighbourhoods, egocentric neighbourhoods, egocentric buffers, egohoods, overlapping
neighbourhoodsandindividual social environmentsThe irst study that made use of bespoke
neighbourhoods was biylacAllister et al. (2001 Bimilarapproacleshas been suggesteday
Malmberg, Andersson, and Osth (20&hyd byHipp and Boessen (2013)

Thesebespoke measures anmore spatially flexiblevhen buildup from very small spatial
units (such as individual addresses, or 100 by 100 meter grid cells or equivittendasing
availability of individual level gemferenced data in combination with the increasing
processing speed of computers, and the depet@nt of new software for processing geo
coded datahave made it possible to largely circumvent the aforementioned Modifiable Areal
Unit Problem (MAUP) by constructing statistical aggregates for individualised;steaikr,
ego-centric neighbourhoodslwo different methodgo create such bespoke neighbourhoods
can be distinguished, differing in the way thasfine spatial scalef the neighbourhood. The
first method draws neighbourhoods based on a predetermined equal number of nearest
neighbours(Malmberg et al., 2011)This method results in areas of different sizes without
fixed borders, but with fixed population counfalso known as the-kearest neighbours

approach) The second method draws neighbourhodassed on equal épgraphical sizes
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Ol ALII 9 . 2S3aSys> wnmoT t SiHsRI@haiie mehog results Y =
in areas of equajeographicakizes, with fixed borders, but with varying population counts.
Usingeither of these twaapproachesmeasures of spatial variationiamo longer be linked to

a specific geographic subdivisisach as larger administrative neighbourhodulit instead
capturea high degree afinderlyingmicro variation. Such derived measures are independent
of existinghigher scalgyeographical sudivisons and are essential fer detailedassessment

of spatial inequalities=ach approach has pros and cons, but for the purpose of this report we
have chosen to use thérst method (based on the fearest neighboursas this method
standardizes the measureslculated for equal population sizes, which makes it easier to

compare results across countries with different levels of population density

Several midies examined the sensitivity of the results to the definition of the neighbourhood
by including multipe neighbourhood definitions. Overall, it seems that neighbourhood effects
are stronger when neighbourhoods are defined as mgrale, individualized
neighbourhoods. Using larger/administrative neighbourhood definitions can lead to an
underestimation of eighbourhood effects(Andersson & Malmberg, 2015; Buck, 2001,
Dinesen & Sgnderskov, 2015; Fowler, 2016)

Although the individualized, egocentric neighbourhood approach makes sense when research
guestions addressotal environmental factors on individual outcome, other research
guestions might require other neighbourhood definitions. Administrative neighbourhoods
have long histories and reputations, and are used by cities for policies. It depends on the
nature of the research question how the neighbourhood should be defined and it is important
to choose aspatial scale and definitiotihhat matches the research question. Most important

is that the definition of the neighbourhood should be driven by theory, not data.

3.5. Data requirements

The data inventory from Task 0iWork Packagé from the RELOCAL projeatich resulted

in Deliverable 5.1, served as preparation for Task 5.2 and 5.3Ddtaeavailabilityinventory
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(Deliverable 5.1pives an overview of what typef data are available in which countrin

order to be able to carry out Task 5.2 and 5.3ngedtwo types of data:

I.  Contextual level data oaspects that are relevant for measuring spatial inequalitst

verylow geographical scal@.g. income, unemployent);
Il.  Longitudinal geocoded individual level datasmticeconomic outcomes.

For Task 5.2. contextual level data on income ateg/ low geographical scale would be
sufficient, whereas for Task 5.3 both types of data are neededitandst be possible téink
these two types of dataln other words, it must be possible to identify in which small

geographical area an individual lives (using survey or administrative individual level data).

The data inventory has shown thaithin the RELOCAL consortigmurtries, suitabledata to

carry out Task 5.2 and Task 5.3 availableonlyin the Netherlands, SwedeblKand Finland.

This was already envisaged when the project proposal was written, and therefore Work
Package 5 was explicitly designed as a demonstrptoject which aims to show the
possibilities when the required data is availalM¢e therefore decided to include analyses of
data from the NetherlandsSweden, the UKi.e. England and Scotlandihd Finlandn the

current report.

3.6. The current report

Themain focus of the current report i® show that (i) the choice of spatial scale and degree
of spatial/social proximity (i.e. number of neighbours) mattéos understanding spatial
inequalities and (ii) propose more flexible ways of constructing rradtile spatial units for

the purpose of neighbourhood effects research.
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4. Method
4.1. EquiPop

One of the objectives of this report is tiemonstrate howstandardized tools for the analysis
of spatial inequalitycan be used on different types of geographical déta outlined in the
original research proposal, we have ugsgliPopwhichis aspecializedoftware-program for
the calculation of the k-nearest neighbots, to construct individualized egocentric
neighbairhoods. The software has beedeveloped by John @s at Uppsala University.

(http://equipop.kultgeog.uu.sey.

Asdiscussedn the previous section of the repompeasuring poverty using fixed borders for
administrative neighbourhoods, can lead to the emergent the MAUP. In additionwhen

the aim is to compare measures between cities, regions and countries, it is a problem that
definitions and sizes of neighbourhoods can vary considerably, also over time. This restricts

the possibility to reliably comparevels of spatial inequality and segregation.

The knearest neighbour appro&g as used in the EquiPop softwapeovides a tool to draw
neighbourhoods at different geographical scaler different types of detailed geographical
data. The computation of mesures of spatial inequality are based on individualised scalable
neighbourhoodsbased on fixed population counts. For the current repor, wsed different
scales, ranging from the 200 to tb&,200 nearest neighbourdPreferably, the building blocks
which are used as a starting point for the EquiPop analyses are very small and regular. Ideally
small grids, such as 100 by 100 meter grid cells or equivalent are used. Individual level data
from government registers, or from census data then needs to be ggtgd to these small

spatial units.

The regulations for use of EquiPspftwareincludesthe prohibition to profit from the use of
the software, for instance users may not sell research reports, presentations and other forms
of output and analyses that wer produced via EquiPop

(http://equipop.kultgeog.uu.se/Legal/untitled.hti)l In principle the software is open access

for academic research purposes and student work.
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4.2.Crossnational comparson

Since RELOCAL is an international comparative project, in this report we inahalgses for

as many countriefrom the RELOCAL consortium as possible, depending on data availability.
The knearest neighbours analyses were carried out usingfegusoftware on data from the
Netherlands, Sweden, Finlaadd the UKi.e. England and Scotland)he software was used

to compute comparative measures of spatial inequality that are independentrgfer
administrative geographical units. This approach makgmssibleto compare patterns of
socioeconomicsegregationbetween regions and countrieend to determine the extent to
which these patterns are similar or differerifthis crossational approach is beneficial as it
enablesus to demonstrate how standadized tools can be applied to different types of
geographical datarhis was done for Sweden and the Netherlands using individual level data

and for Finland, Scotland, and England using aggregated data at a low spatial scale.
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5. Data

5.1.General description othe data

5.1.1Sweden
For Sweden & use a collection afegistersmanaged at Statistics Sweden, accessed via the

MONA system (Microdata online acces$)tp://www.scb.se/monaen/). The Swedish

register data is administed in the so calleGeographical contexirojectin the department
of Human geography at Stockino University. InGeographical contexinformation about
geographical coordinates are based on the geography database (Geografidatabaseh)
contains annmal geographical information connected to properties, with coordinates collected

by the Swedish mapping, cadastral and land registration auth(®igtistics Sweden, 2011)

The general terms of agreement contain, among others, regulations that prohibit the sale or
otherwise commercial exploitation of aerial. It also includes a clause stating that personal
data should be treated within the framework of the personal data abe confidentiality
agreemenmeeded to usehe datacontains regulations on who may use these data and under
which conditionsAn important clause states thahaterial may only be published in a way so
that single individuals or business identities are not disclo¥eih EquiPop the output is

always aggregated on coordinatasd will thus not disclose identities

Research conduet within RELOCAL WP5, falls witthiis project, 6Geografisk kontext: Ett

yeiad aNdadd 1add YNGF GFR 2Y3aAAQBYAYy3ISYy o0SGEBRSNI ¥
new way to measure what context means for individual life coursBs$$ project has bee

approved by the Stockholm Regional Ethical Vetting Board (Regionala Etikprévningsndmnden

i Stockholm). The project description describes that geographical coordinates will be used to
construct contextual variables for differently sized individualizedjimeourhoods and to link

contextual data to individual data, but that coordinates will not be used to identify individuals.

Data are kept by Statistics Sweden on a server that project members can connect to.

Identifiable data may under no circumstances bge@rted from Statistics Sweden.
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5.1.2 Netherlands
For the Netherlands the data soucare the Social Statistical Database (SSD, or Sociaal
Statistisch Bestand, SSB, &akker (2002); Houbiers (2004nd the Regional Income Study
(RIO, Regionaal Inkomensonderzodke SSD data covers the entire populationtlod
Netherlands, from 199¢ 2010 (with residential histories back to 1995), and contains data
from a range of government registers. The SSD consist of a number of linked registers including
demographic, sockgultural, and socioeconomic characteristidstloe population. Although
the name suggests it is one dataset, the SSD consists of several datasets which can be linked
upon requestThe Regional Income Studsas based on a sample study until 2009, aaders
the entire population of the Néterlandssince 2010 (integral observationjhe RIO data is of
high quality and contains information on disposable individual and household incbimee.
SSD and RI@ata can be geocoded to include information on neighbourhoods. The data can
be accessedhrough a secureremote access facilityvhich has been set up by Statistics

Netherlands.Under strict conditions organizations may be granted access to the microdata

(see https://www.cbs.nl/en-gb/our-services/customisedervicesmicrodata/microdata

conductingyour-own-research/requirementdor-remote-accesk The data from the

Netherlands and the conditions of accegsyery comparable to the data from Sweden.

5.1.3Finland

For Finland, the Grid Database 2012 of Statistics Finland is used. The Grid Database is a
chargeable product that contains Statistics Finland's coordibated statistical data
calculated by map grid inight data groups. The Grid Database is updated annually with the
latest statistical data. The database is available as map range (MapInfo or Esri Shapefile) or as
database (dBase), and since 2011, it is produced in the ETIREEFIN coordinate system
(EUREFFIN). The available smallest grid size isfB3®50m. Data protection is the same for

the 250 mand 1km grid squares: the data within the grid square are confidential, and

protected, the sum of total populations is given (e.g. total number of hoalstsh total
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number of workplaces)out the datais generally confidential if the grid contains fewer than

10 people.

¢CKS W/ 2yadzYSNI a0 NHzZOGdzZNBSQ RFGIF 3INRdzLJA 2F GKS
for this analysis. The total number &icome ecipientsper grid contains the number of
inhabitants in the grid aged 18 and above who have a taxable income. Taxable income includes
wages and salarieentrepreneurial income and dher taxable income (e.g. other earned
income, pension income, unemploymt benefits and other social benefits)s an indicator

of poverty, theincome categoryariable is used whermcome recipientare placedn order
according to income and dividing them in ten groups containing the same amount of income

recipients.For nore information, seettps://www.stat.fi/tup/ruututietokanta/tietosisalto_en.html.

5.1.4Englandand Scotland

A survey of socieeconomic data available for shhareasin the UK, revelad that such data
essentiallyoriginates fromCensusbased data as this is still the main source of sisedle
geographical data. In some cases, administrative regigfe data have also been made
available, but unlike Sweden, Finland, and the Netmelathis type of data is not generally
availablefor research purposes. The Indices of MultiplepBvation (IMD) provide a good
starting point to assess the existence of neighbourhtmal socieeconomic indicators,
where neighbourhoods are defined atdlevel ofLower Super Output AreakROAs which
correspond to [@ta Zones (B9 in Scotlanl. Data for Wales is not analysed for this report as

there are no ELOCAtase studies in Wales.

Amongst the possible soceEconomic indicators to be studied it waensidered that income
would provide the mostomparableanalyses of mukscale spatial inequality. Although the

IMD for Scotland and England contain a domain about income, at the level of LSOAs (which
correspond to DZs in Scotland), the actual data usezbnstruct this indicator is not a direct

measure of income.
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In the case of the Scottish IMD, the income domain provides data on the number or proportion
of people defined as income deprived. Individuals are defined as being income deprived if they
receved one or more of the following social benefits, as recorded by gpaBment for Work

and Pensions (@WP): Adults and Children in Income Support (I1S) or Incbased Employment

and Support Allowance Households; Adults and Children in Job Seekers A8oWN&A)
households; Adults in Guarantee Pension Credit Households; and Adults and Children in Tax

Credit Households on low incomes.

In the case of the income domain in the IMD for England, the indicator measures the
proportion of the population experieneg deprivation relating to low income, where the
definition of low income includes both those people who are-ofitvork, and those who are

in work but have low earnings (and satisfy the respective means tests).

As a result, the binary indicators usedtie income domains of the IMDs do not pide a
direct measure of income and cannot be used to derive indicatorsiémmerelated poverty

as is the case of the-risk-at-poverty (AROP) indicat@ire., the proportion of households with
income below 60%of the median incomg In addition to not being direct measures of
household income, the indicators used in the IMD indices are not easily comparable with
income indicators for the other countries in this analysis, namely, Sweden, the Netherlands,

and Finhnd. As a result, we looked for indicators of actual household income.

The best direct measures of income available for small geographical areas werealharsen
estimates of household income, which are producedhgyCifice for National Statistics (T5

for MSOAsin Englandand the Scottish Neighbourhood Statistics fBZs(i.e. LSOAS) in
Scotland.Thesesmall area incometatistics consist of moddiased smadarea estimates and
thus are not actual measures of household incorierther details on thegeographies
available in the data and the incontmsed poverty indicator used in the analyses carried out

for this report are described in sections 5.2.4 and 5.3.4 respectively.
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5.2. Geographiesavailable in the data

Below we give brief descriptions of tigeographiesused for each of the countries. We strived

to use as small possible geographical areas as possible for each ¢amatiye geographies

that we used depend on data availability and access, but also on data protection rules, which
differ betweencountries. Also within countries the geographies available can differ between
urban and norurban areas. A consequence of using small geographical areas is that for areas
with small cell counts there is no data available because small cell counts miigite viata

projection rules. These rules are different for each of the countries.

5.2.1Sweden
For the analyses of the Swedish data we used 250 by 250 meter gridncallsan areas
(defined as localities consisting of a group of buildings normally not more 208 metres
apart from each other, and with at least 200 inhabitants), and 1000 meter squares outside
these urban areas, based on the 2010 urban subdivisio. The urban and rural grids are
positioned in a wapothat 16 urban griccellscan fit irto one rural gridcell, see (Nielsen et
al., 2017, p. 245).

5.2.2 Netherlands
For the Netherlands data the lowest available geography are 100 by 100 metrigrid data
can be used with special permissidrom Statistics NetherlandsThe individual level
longitudinal data is geocoded so that for each individual in the data it is known in which grid
cell they live. Using this data it is possible to aggregajgufation characteristics (such as
income) on the level of 100 by 100 meter grid cells and higher. So using small building blocks,
the data can also be aggregated on other scales, for example 500 by 500 meter grid cells or
higher. In addition to these smajrid cells, also alternative geographies are available in the
data, such as official neighbourhood definitions, and postal codes. But also higher scale

geographies such as municipalities and regions. For the purpose of this reparidibator

33
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of povety is aggregated to 100m by 100 m grid cells, based on the gysiemused by

Statistics Netherlands.

5.2.3Finland
Like in Sweden, for Finland the lowest spatial level at which individual level data can be
aggregated are 250 by 250 meter grid cells in thgdaurban areas, and 1 by 1 kilometer grid
cells outside the larger urban areas. The reason that only larger grid cells are available outside
urban areas is that smaller grids would lead to very low cell counts, which might violate the
rule that it shouldnot be possible to identify individuals from the dathen there are less
than 10 people in a grid cell, no information on the cell population is released for data

protection reasons.

5.2.4England and Scotland
For England themallest areas designed specifigeor statistical purposes are the Census
Output Areas (OAs). They are based on data from the Census and were built from postcode
units. OAs were introduced in Scotlafad the 1981 Census and in all tbéher countries of
the UK at the 2001 Census. Thegre designed to have similar population sizes and be as
socially homogenous as possible based on tenure of household and dwelling type
(homogeneity was not used as a factor in Scotl&rd)England and Wales, Census OAs are
based on postcodes as at Caaglay and fit within the boundaries of statistical wards and
parishes. The minimum OA size was 40 resident households and 100 resident people, but the
recommended size is larger at 125 households. The total number of 2011 OAs is 171,372 for
England and 1,036 for Wales, in comparison with 175,434 Output Aneadz001

2 Previously to the 2001 Census, small area statistics were aggregated and presented for areas drawn up for
Enuneration Districts (EDs). The size and character of each ED was determined for operational purposes. It was
also convenient to use the ED codes in processing and as the smallest output 'building brick’, but variability made
them less than ideal for statistl purposes.

Co-funded by the Horizon 2020
Framework Programme of the European Union



@L.CAL

Resituating the Local in Cohesion and Territorial Development

OAs are the basis of Super Output Areas, which have been introduced as stable and
consistently sized areas for Neighbourhood Statistics (NeSS). Super output areas (SOAs) were
introduced in 04 to improve the reporting of small area statistics from the 2001 Census, in
particular the Indices of Deprivation and a range of additional Neighbourhood Statistics. The
aim was to produce a set of areas of consistent size, whose boundaries wouldamgfech
(unlike electoral wards), suitable for the publication of data such as the Indices of Deprivation.
SOAs are an aggregation of adjacent OAs with similar social characteristics. There are two
layers: Lower Layer Super Output Areas (LSOAS) typicalgircdrib 6 OAs with a population

of around 1500 (between 1,000 to 3,000 residents and 400 to 1,200 households), while Middle
Layer Super Output Areas (MSOASs) have on average a population of 7,200 (between 5,000 to
15,000 residents and 2,000 to 6,000 houslels). The hierarchy of Output Areas and the two
tiers (LSOAs and MSOAs) are known as the Neighbourhood Statistics Geograpkare@mall
statistics such as those used in the current analysis are provided at the level of LSOAs or
MSOAs.

In Scotland, Data fes are the main geography used for the dissemination of results from
Scottish Neighbourhood Statistics (SNS). The data zone (DZs) geography covers the whole of
Scotland and nests within local authority boundaries. Data zonegharenain smaHarea
statigical geography in Scotland and consist of groupings of Census Output Areas (OAs). DZs
correspond to the Lower Super Output Areas (LSOAs). DZs have populations of between 500
and 1,000 household residents, and there were 6,500 2001 DZs and 6,976 201 S&xknd

for each census period respectively. Where possible, DZs borders respect physical boundaries
and natural communities. They have a regular shape and, as far as possible, contain
households with similar social characteristics. However, not aftlsits are suitable for
release at the DZ level becausedata protectionreasons or reasons of reliability, leading to

the need for a statistical geography betwe#ime data zone andhe local authority. The
intermediate zones (IZs) are aggregations atadzones within local authorities and contain
between 2,500 and 6,000 people. Srraakka statistics such as those used in the current

analysis are provided at the level of DZs (=LSOAS) or IZs.
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5.3.Indicators ofpoverty

Ideally when doing international compative research, the same poverty indicators are used

in each country. Unfortunately comparable measures are not available as each country has
different indicators and different definitions. Also within countries definitions can change
considerably over tim. In this section we briefly outline the indicators of poverty we used for
each of the countries included in this repditis important to note that there are many ways

to measure povertyandthat there are also differentcategorisations of poverty bguration.

For example, students are generally among those defined as being poor when looking at their
income. However, students generally have a high earning potential and their poverty is often
short term. Long term poverty, related to for example longnteunemployment, is a
completely different and more persistent and problematic type of poverty. The measures used
for the purpose of this report do not distinguish between these different typtsvever, for

the Netherlands and Sweden we were able to dnjiude individuals aged 25 and older, so

the student population is minimized in these countries.

5.3.1Sweden
For Swedenve base oupovertyindicator on the Eurostat definition of the -gisk-of-poverty
rate. The rate iglefined as the share of people witln @&qualised disposable income below
the atrisk-of-poverty threshold, which is set at 60 % of the national median equalised
disposable income after social transfef® increase comparability, we decided to define
income as disposable income by individp@tsons Unlike theEurostat definitiorour poverty
indicator is restricted to persons aged 25 and abdigelsen et al., 2017, p. 12)
¢KS AYRAQGARdzZ £ Al SR RA&LRA&IOGES AyO2YS Aad 201
integration database fonealth insurance and labour market studies (LISA). The individualized
disposable income variable in LISA is named DisplnkPersF04 for the y2dbi2pInkPersF04
andis200 1 AYSR 08 RAGARAY3I (GKS adzy 2F% Ftf, KS 7T
YR GKSYy YdzZ GALX ASR 0& GKS AYRAQGARdAZ ftaQ O2ya
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to zero. DispinkPersF@glregistered on the December 31 for each y@dielsen et al., 2017,
p. 29)

The poverty indicator used in for Swededésined as the share of persons aged 25 and above

and who have g@ersonal disposable income below 60 % of the median level.

5.3.2Netherlands
For the Netherlands we used armdicator of poverty that is defined dke share of individuals
aged 25 and aboveandwho havea personaldisposable inome below 60% of the median
level Data for 2012 is used.he individual disposable income is obtaineahfrthe Regional

Income StudyRIO, Regionaal Inkomensonderzoek) from Statistics Netherlands.

5.3.3Finland
For Finland, existing income categories in the Grid Database are used. The income categories
are formed by using deciles. Deciles are obtained by placing income recipients in order
according to their income and dividing them in ten groups containing the same amount of

income recipients. The income categories used are:

1 Income recipients belonging to the lowest income category (income decil@3: 1

inhabitants earning at most EUR 1098%er year

1 Income recipients belonging to the middle income category (income decids 3

inhabitants earning EUR 10,8837,890 per year

1 Income recipients belonging to the highest income category (income decil€y: 9

inhabitants earning more than BRJ37,890 per year

The indicator that is used is defined as the share of individuals aged 18 and above who have a
taxable income belonging to the lowest income category. Data for 2012 is used. For more

information, seenttps://www.stat.fi/tup/ruututietokant a/tietosisalto_en.html
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5.3.4England and Scotland
The income indicator for England is calculated using a rdosletd method to produce
estimates of household income using a combination of survey data from the Family Resources
Survey and previously published ddtom the 2011 Census and a number of administrative
data sources. The estimates are available at the level of middle layer super output area
(MSOASs) in England for 2011/12. MSOAs have a mean population of 7,200 and a minimum
population of 5,000. They ateuilt from groups of LSOAs and constrained by local authority
boundaries. The indicator consists of MSOA level estimates of the proportion and count of
households below 60% of the UK median income after housing costs (AHC) and before housing
costs (BHCpf 2013/14. The analysis uses the before housing cost indicator in order to make
it more comparable to the Scottish case, f@hich there is no after housing cost -aisk-of-

poverty rates indicato?.

Similarly, the income indicatofor Scotlandconsists & small area modebased income
estimates for the average household gross weekly income, referring to 2014 and Data Zones,
which covers total income received by all adult members of a household, including welfare
benefits, tax credits and housing benefithe estimates reflect total income before any
deductions are taken off for income tax, national insurance contributions and council tax etc.
The indicator used is the count of households with gross household weekly income below 60%
of the median nationalScottish) income. From this count it is possible to obtain theskt
of-poverty (AROP) rates. The information available refers only to household income before
taking account of housing costFinally, it is important to note that the Scottish islandvéa

been excluded from the Edqeop analysis due to issues relating to the very sparse nature of

population settlements in these remote areas (and also in the Highlands).

3 More information on the methodology can be found in the technical report available from the link:
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/
bulletins/smallareamodelbasedincomeestimates/2016-20.

4 Details about the main results and methodology can be found in the report available from the link:
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/
bulletins/smallareamodelbasedhouseholdsinpovertyestimatesenglandandwales/financialyearending2014
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Tablel Summary of variables usedbespoke neighbourhoodalysis

Country Variable Geography  Year

250m b
Count and ratio of individuals aged 25+ witt mby

250
Sweden disposable income below 60% of the medi mor 2012
. . 1km by 1km
income in Sweden .
grid cell
250m by

Count and ratio of individuals aged 18+ w
Finland have ataxable income belonging to the lowe 2012

| 1km by 1km
income category grid cell

Count and ratio of individuals aged 25+ witl 100m by
Netherlands disposable income below 60% of the medi 100m grid 2012
income in the Netherlands cell

Count and ratio of household with mean grc
England income below 60% of the UK median incoi MSOA 2013/14
(before housing cost®)

Count and ratio of household with mean grc
Scotland income below 60% of the UK median incoi LSOA=DZ) 2014
(before housing costs)

Note: 2modelled estimates based on survey data
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6. Results

UsingEquPop softwarewe calculated for each grid cetir alternative small geographthe
proportion of individuals with alow income at different spatial scales. Starting with the
proportion of people with a low income among the nearest 200 people, up to the percentage
of people with a low income among the nearedtZ00 people. By increasing the scale, the
contextual variable of each grid cell (which is a proxy for a residentialié@} measures
poverty for a larger population, and by definition also a larger geography. ABdpaquses the

k nearestneighbours, and very small building blocks (small grid cells), it standardizes the
measures calculatefbr equal population sizesvhich makes it easier to compare results

acrosdifferent countries. This is especially an advantage at lower geographical scales.

However, as the datéor the UK starts witlhrelative largeMSOAs as building blocks, which
already contair8,248households oraverage, we cannaneaningfullycalculate the poverty

rate fork=200 andk=1,600.As the underlying geographies already contain more households,
there would not be any differences between measures calculated for the lowest spatial scales.
Therefore, forErgland and Scotland we only report the results for larger spatial scales (i.e.
k=12,800 andk=51,200). Because there are many differences between Sweden, the
Netherlands and Finland on the one hand and the UK on the other hand regarding the data
that has ben used, we report the results separately. Not only the size of the building blocks
is different, the indicator of poverty (based on households versus individuals) and the type of
data used is differeningodelled estimates based murvey data versus re¢ges data), which

makes comparisons difficult.

The values derived as output from the analyses in Bagucan be seen as representing the
concentration of individualsi{ Sweden, the Netherlands and Finland) or househoids (
England and Scotland) with anldncome. In order to compare concentrations of poverty
across countries, we follow the approachAxiidersson et al. (201&nd present percentiles

of these concentrationat different scales Percentiles for Sweden, the Netherlands and

Finland ata lower spatial scale are reported Trable3 and plotted inFigure7 and ata higher
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spatial scale iTable4 and Figure8. Percentiles for England and Scotlandhdtigher spatial

scale are reported ifable5 and plotted inFigure9.

These percentiles show the proportion of the prdgtion that is exposed to certain poverty
levels in their residential are@cross countries ankivalues(scales) This makeg possible to

compare levels of segregation in termstloé concentration ofow income.

The distance that has to be coveredrr a particular grid cell to reach a targeted population
will of course depend on the population density.siparselypopulated areas in Sweden and
Finland the buffer has to reach wider to encompass the same numbanedres neighbours
compared to for mstance the Netherlands. For a brief comparison please see Table 2 in

Andersson et al. (2018, p. 259)

In Table2 the overall poverty rates in the data for Sweden, the Netherlands, Finland, England
and Scotland are presented. As the poverty rates for England and Scotlarshsed on
modelled estimate®f household incomeysingsurvey data, theyre not comparald to the
poverty rates of Sweden, the Netherlands and Finland for whiclptwerty rates are based

on register data. Furthermore, the poverty rates in England and Scotland are based on
household income, which also prevents comparison to the other counfiee which the
poverty rates are based on individual income. The overall poverty rate in the Netherlands

(22%) is higher compared to Sweden and Finlahdre poverty rates are similgi7%).
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Table2 Overall poverty rate ithe data for Sweden, the NetherlandBjnland England and
Scotland

Country Overall poverty rate
Sweden 1796
Netherlands 229
Finland 179
England 1690
Scotland 15%

Note: 2 Based on register datand individual incomg® Based onmodelled estimates singsurvey dataand

household income

6.1.Concentration of poverty at low spatial scalen Sweden, the Netherlands and

Finland

First, westudythe concentration of poverty alow spatial scaletlfe 200 nearest neighbouys

in Sweden, the Netherlands and Rintl. The percentiles for this scale are reportedhe first

row of Table3 and plotted inthe first row ofFigure7. The percentiles are on theaxis and

the corresponding percentage ofdividuals with a low income on theaxkis.Looking at the

ten percent of the population living in the least poor are&® line of the Netherlands is above
the lines of the other countriesThis indicateghat in the Netherlandseven in the most
affluent areas, there is still a substantial proportion of individuals with a low incdras.
percent of the population who lives in thaost affluentareas, are still living in areas where
11-16% ofthe nearest 200 individualsas a low income. A possible exiphtion for this is the
large social housing sector in the Netherlands, with social housing available in a large
proportion of neighbourhoods. This indicates that even more affluent people are likely to live

in relative close proximity of low income houstts in social housing

The ten percent of the population living in the least poor areas in the other countries are
exposed to lower percentages of individualshouseholdswvith a low income in their direct

living environmentThe percentage of individusiwith a low income in these areas ranges in
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Sweden from 4 to 8%nd inFinlandfrom 0 to 4%indicating high levels of segregationterms

of the verylocal concentration of individuals and households with a low income

If we look at the ten parent ofthe population living in the poorest areas (Figure X), we see
that Sweden and Finland have the highest concentrations of individuals with a low irtome
the scale of the 200 nearest peoplm the poorest areas in Finland 30 to 48% of the 200
nearest indviduals has a low income, and in Sweden 27 to 47%. The concentration of poverty
in the poorest areas the Netherlandds lower compared to Sweden and Finlamanging

from 28to 36%

Overall,the pattern for the Netherlands indicates the lowest levelin€ome segregation,
whereas the pattern in Finland indicates the highest level of segregatithis low spatial

scale These results suggest that in Finland the housing stock at a very low spatial scale is very
homogeneous, with people with similar chataristics living in close proximity from each

other.
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Table 3 Percentiles for small and moderate spatial scale in Sweden, the Netherlands, and
Finland

Percentile Sweden Netherlands Finland
k=200 k=200 k=200
10 0.08 0.16 0.04
25 0.11 0.18 0.11
50 0.15 0.22 0.16
75 0.20 0.25 0.23
90 0.27 0.28 0.30
95 0.34 0.30 0.35
99 0.47 0.36 0.48
k=1,600 k=1,600 k=1,600
10 0.10 0.18 0.09
25 0.12 0.20 0.13
50 0.16 0.22 0.17
75 0.20 0.24 0.22
90 0.25 0.26 0.27
95 0.31 0.28 0.30
99 0.44 0.32 0.38
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Figure 7 Concentration of poverty in bespoke neighbourhoods in Sweden, Finland, the
Netherlands. Percentile values fev&lues 200 and 1,60Qower percentiles (<80) in column

one and higher percengis (>70) in column two.
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6.2. Concentration of poverty at moderate spatial scale Sweden, the Netherlands and

Finland

Second, we look at the concentration of povertyaaoderate spatial scale (tie600nearest
neighbours see Andersson et al. (2038)'he percentiles for this scale are reported in the
secondpart of Table3 and plotted in the second row dfigure7. Concentrationf poverty

at a moderate spatial scale show similar patternsSweden, the Netherlands and Finland
compared to the lowest spatial scale. For the ten percent most affluent areas, we see again
that the line for he Netherlands is above the lines for the other countries. In the areas with
the lowest concentrations of poverty in the Netherlands, 14 to 18% ofli{&®0 nearest
individuals has still a low incom&wedenhasconcentrationsof 6-10%in their most affluat

areas. Alamoderate spatial scale, Finland agamsthe lowest concentration of individuals

with a low income in its most affluent areas with percentaggsging from3 to 9%.

For the areas with the highest concentrations of poverty, Sweden andhBihkve the highest
concentration of individuals with a low income with concentrations betweed2% and 27
38% respectively. The Netherlands{@8%) halower concentrations of poverty in their most

poor areas.

6.3. Concentration of poverty at high spatiacalein Sweden, the Netherlands, Finland

Next we look at theconcentration of povertyat much higher spatial scals (the 12,800 and
51,200 nearest neighbourswhich represent relatively large geographical ajeabhe
percentiles for this scale are reged in Table4 and plotted inFigure8. At ahigh spatial scale,
the patterns of poverty concentrati@change slightly. The line for the Netherlandsgain
above the lines foBweden ad Finlar, indicating the highest levels of poverty concentration
in all areasThis is, however, not true for thiep 5% of areas with the highest concentrations
of poverty. SwederandFinland, show very similar patterns up to the top 8fareas with the
highest concentrations of povertyn the areas with the highest concentrations of poverty,

Sweden shows the highest concentrations of individuals with a low income. This indicates that
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at higher spatial scaggn Sweden the poor are more segregated. dees at the lower spatial

scales Sweden and Finland showed similar concentrations of individuals with a low income in

their most poor areas, in Sweden these concentrations are higher when looking at a higher

spatial scale.

Table4 Percentiles for large spatial scaleSweden, the Netherlandsd Finlard

Percentile Sweden

Netherlands Finland

k=12800 k=12800 k=12800

10 0.11 0.19 0.11

25 0.13 0.20 0.13

50 0.16 0.22 0.16

75 0.19 0.24 0.20

90 0.23 0.25 0.24

95 0.27 0.26 0.26

99 0.37 0.29 0.32
k=51,200 k=51,200 k=51200

10 0.12 0.19 0.13

25 0.15 0.21 0.14

50 0.16 0.22 0.16

75 0.18 0.23 0.19

90 0.20 0.25 0.23

95 0.24 0.25 0.25

99 0.32 0.27 0.28
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Figure 8 Concentration of povertyni bespoke neighbourhoods in Sweden, Finland, the
Netherlands Percentile values for-kalues 12,800 and 51,200. Lower percentiles (<80) in
column one and higher percentiles (>70) in column two.
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6.4. Concentration of poverty at high spatial scale in Englandlecotland

As reported earlier, it is not meaningful to report the percentiles for the concentration of
poverty at the lowest spatial scalds=R00 andk=1,600) for England and Scotland. The reason

is that the underlying geography consists of relativelsgdaareas with relatively large
populations. As a consequence, there is hardly any variation between the measures at the
lowest scales as they all measure the actual population in each geographical area. Only when
the spatial scales become larger also tapulation of neighbouring areas are taken into
account by the fnearest neighbour methodl he percentiles for the concentration of poverty

at higher spatial scales (the 12,800 and 51,200 nearest neighbiouEs)gland and Scotland

are reported inTable5, and plotted inFigure9.

Looking at the percentile graphs, there seems to be little variatiok£&2,800 andk=51,200

for England, while for Scotland the results are similar to what we found fominTde results

for England could be due to the fact that the income data is modelled based on a sample
(which is also the case for the Scottish data). Modelling income usually reduces the variation
in the data. For this reason the results for England Sodtland should be interpreted with
caution. Theanalyses for England and Scotland highlight that it is very important to have data
available at a very low spatial scale, and that such data should be population data, and not

measured for a sample.
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Table5 Percentiles for large spatial scale in England and Scotland

Percentile England  Scotland
k=12800 k=12800

10 0.11 0.12

25 0.14 0.13

50 0.15 0.16

75 0.17 0.19

90 0.18 0.22

95 0.20 0.26

99 0.22 0.33
k=51,200 k=51,200

10 0.12 0.12

25 0.14 0.14

50 0.15 0.16

75 0.16 0.19

90 0.18 0.22

95 0.19 0.24

99 0.21 0.29
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Figure9 Concentration of poverty in bespoke neighbourhoods England and Scotland.
Percentile values forkalues 12,800 ah51,200. Lower percentiles (<80) in column one and

higher percentiles (>70) in column two.
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6.5. Concentration of poverty in the @sestudy areas

The main part of the RELOCAL project consist of case studies which will be carried out in Work
Packagé. In this reportwe demonstratethe effects of measuring poverty concentrations at
different geographicascales for selected case study ar@athin Sweden, the Netherlands,
Finland and the UKFor the UK, we present two maps, both at a large geographical scale
(k=12,800 andk=51,200). We present éur maps per case study arda Sweden, the
Netherlands and Finlandwo maps showing poverty concentrationsalarge geographical
scale k=12,800 anck=51,200), one map a medium scalek=1,600), and one map a vay

small scalek=200). These different spatial scales represent different scales of exposure to
poverty for people living in the case study areas. In urban environments, the scale of the 200
nearest neighbours represents the direct living environmentedge in their street and the
houses around them. This is the level at which people have direct contact with others, the
level at which peer group effects and role model effects might play a role. At theshggfer

scale of the 1,600 and the much heghscale of 12,800 nearest neighbours, the measure of
poverty relates to people in your residential environment, but not people you would have
direct contact with. These larger scales represent the people you would meet in the shopping
centre, schools, wdtr places, or for example bus stops. But these higher scales are also the
scales at which people form mental maps of cities; maps within which people attach
reputations to certain areas. The much higher scale of the nearest 51,200 neighbours
measuregnore regionalcircumstancesfor example related to labour market characteristics

A high proportion of low income people on this large scale is an indicator of relatively poor
regional labour market circumstancd&elow, for each case study area, we present sfapm

the highest to the lowest spatial scal@$e locations of the case study areas in each country

can be found irAppendix Ac Locations of the case studyeas

6.5.1Sweden Stockholm
One of the case study areas in Sweden he tmunicipality of Stockholm. This is a

predominately urban area which there is avide variety of areas. There are areas widry
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high degree of first and second generation migrants, unemployment is high, criminality is very
high, there is extensive perty and low education level8ut there are also areas where the
opposite is trueThe size of the area is 186 km2 In Figure 8 and 9 theoncentrations of
individuals with a low incomis shown for the two highest scales: 51,200 and 12,800 nearest
neighbours. The spatial resolution of the maps are basedlon by 1km and 250m by 250m

grid cells depending on whether the area is defined as urban or Avtheselarge spatial
scales, it can be seen that the inner city of Stockholm almost entirely sbo$iareas with the
lowest shares of individuals with a low incorfidue), while the poor are concentrated at the
outskirts of the city(red). Zooming further in to a smaller spatial scale in Figurék202,800)

and 11 (k=200) however, shows that theres substantial variation within these larger
geographical areagt the lowest spatial scal&£200) in Figure 1Very cleardocialF N2 y (1 A S NA Q
(Dean et al., 2018)an be observedhese are areas Wi the highestproportionsof poverty

next to areas with the lowest proportions of poverfyhese variations at very low spatial scale
are masked at higher spatial scalBoth the higher and the lower spatial scales have different
meanings for the experienced and perceived levels of spatial inequality in the city. At the
highest scale there are clear distinctions between the centre of the city and the suburbs. These
distinctions are related to the spatial opportunity structure in the city, but also to the
reputations of areas to the wider population. At variation in poverty at the much lower spatial
scales are alsomportant for the experienced inequality by individualarig in these areas.
Living in a small area with a high poverty concentration, but close to relative wealthy areas

increases experiences of relative wealth and poverty in the direct residential environment.
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Share of individuals with a low income

Figurel0 Share of intviduals with a low income i&tockholnfor k=51,200
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Share of individuals with a low income

Figurell Share of individuals with a low incomeStockholnfor k=12,800
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Figurel2 Share of individuals with a low incomeStockholnfor k=1,600
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Figurel3 Share of individuals with a low incomeStockholnfor k=200
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6.5.2Swederx, Vasterbotten
The second case study area in Sweden is Vasterbotten coantgrge 65,432 km?)
predominantly rural andsparsely populatedarea. The population is largelgoncentrated
along the coast. Inland communities are getting depopulated due to a lack of basic service
provision (hindered by long travel distances). Finally, many smaller municipalities have
generally belowaverage levelof education compared with that of the country as a whdie.
the wholecounty ofVasterbotten is too large to plot in a map, we zoomed in on a part of the
county to be able to show the concentration of poverty based on 1km by 1km and 250m by
250m grid cedl. Figure 12 shows the concentration of individuals with a low incomthet
largest geographical scalef 51,200 neighboursAs shown on the map, at this scale the area
as a whole hgalow concentration of individuals with a low incopmanging from 8 td.5% of
the nearest 51,200 neighlios. However, when wdook at smaller spatial scalesge see that
within the area there is actually a lot of variation in the concentration of poverhese
concentrations of poverty are averaged out and there for maskbédn looking at a higher
spatial scale. Looking at the lowest scale in Figurgkz800) we againd S S  ®dci§l NJ W
T N2 v ,iadidliNdie by areas with high concentrations of poverty (22 to 79% of the nearest
200 individuals) next to areas witlerylow concentrations of poverty (3 to 14% of the nearest
200 individuals).
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Figurel4 Share of individuals with a low incomeMasterbottenfor k=51,200
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Share of individuals with a low income
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6.5.3The Netherlandg Rotterdam Zuid
The first cases study area that has been selected for the Netherlands is Rotterdam Zuid, the
South Banlof Rotterdam, which is the second largest city in the Netherlambdsurbanarea
is characterised bpersistentdeprivationand hasthe lowest scores in all of the Netherlands
on characteristicsuch asinemployment, educatiorgrimeandgeneral liveabilityLooking at
the concentration of poverty athe large and mediumgeographical scate as plotted in
Figures 16, 17 and 18 we see thathe complete area hakigh concentrations of poverty.
Almost all parts of Rotterdam Zuid fall in ttug 20% of areas with the highest concentrations
of povertyin the NetherlandsHowever, fiwe look at thepovertyconcentrations athe lowest
spatial gale (k-200) as plotted in Figure 19ve see that withirthe case study arethere is
substantial variation in the concentration of poverf(ithough the greater part of Rotterdam
Zuid still falls in the top 20% of areas with the highest concentratiomeény, there are also
parts that are relatively affluent, belonging to 20% areas with the lowest concentrations of

poverty.
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Figurel8 Share of individuals with a low incomeRotterdamZzZuidfor k=51,200
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Share of individuals with a low income

Figure20 Share of individuals with a low incomeRotterdamZuidfor k=1,600
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6.5.4The Netherlandg Groningen
The seconatase study area that has been selected in the Netherlantteisegion of North
East GroningenThea areds predominantly ruraland income and education levels are dsl
the national averageAs the whole area of North East Groninggmoo large to plot in a map,
we zoomed in orthe municipality of Groningemo be able to show the concentration of
poverty based oi00m by 100m grid cellét the largestspatial scals mappedin Figure 20
and 21, there is a clear pattern of concentrated poverty in the city centre of Groniagen
more affluent areagan be found in th&outh and North East of the city. Atnoderate and
low spatial scale, we see again that there ibdantialspatialvariation in the percentage of
individuals with a low incomén those areas which are characterised as relatively affluent at
higher scales, at lower scalesncentrations of povertgan be found. And in the city centre,
which is relatiely poor on a higher scale, there are clear pocketsetdtively affluentgrid
cells.As we have seen in the other case study areas, in Groningen thekdoaialf N2 y 1 A S NE& Q
(Dean et al., 2018as well, with areas falling in the top 20% of most poor next to areas

belonging to the top 20% most affluent right next to each other.

Co-funded by the Horizon 2020
Framework Programme of the European Union



(REL@CAL

Resituating the Local in Cohesion and Territorial Development

* Share of individuals with a low income
00 0.153-0.207

T 0.231-0.243
0.243-0.328

Figure22 Share of individuals with a low income @roningerfor k=51,200
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Figure23 Share of individuals with a low incomeGmnoningerfor k=12,800
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Figure24 Share of individuals with a low incomeGnoninge for k=1,600

Co-funded by the Horizon 2020
Framework Programme of the European Union

72




















































































