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Abstract

This paper contributes to the field of regional poverty literature by using linked tax data to
examine poverty in a large district in Switzerland with one million inhabitants and rural and
urban parts. We measure poverty using income and asset-based approaches. Our regional
comparison of the social structure of the poor shows that poor people in rural areas are more
likely to be of retirement age. Among the workforce, the share of poor is larger for those who
work in agriculture compared to those working in industry or the service sector. In urban
areas, the poor are more often freelancers and people of foreign origin. Despite where they
live, people with little education, single parents, and people working in gastronomy/tourism
are disproportionately often poor. We then use a random forest based variable importance
assessment to clarify whether the importance of poverty risks factors differs in urban and rural
locations. It shows little regional differences among the major poverty risk factors, and it
demonstrates that the opportunity structure, like density of workplaces or aggravated access
in mountain areas, seem to be of minor importance compared to risk factors that relate to the
immediate social situation.
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Introduction poverty. Collecting good data is one of the
most powerful tools to end poverty.” This
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European countries, which all have national
statistics that allow to observe and study the
development of poverty. Indeed, the data
infrastructure in FEurope is quite good
compared to many other parts of the world,
but most countries lack the options to dis-
aggregate their statistics on relevant sub-
national levels. Therefore, estimating
regional poverty rates, given the current data
resources, is a difficult task (Copus et al.,
2015). At the same time, there is a sub-
stantial amount of literature highlighting the
importance of regional aspects of poverty or
place-based approaches to poverty that are
likely important in a diverse region such as
Europe (Bentley and Pugalis 2014; Copus
et al., 2015; Madanipour and Weck, 2015;
Madanipour et al., 2015). To develop the
adequate poverty policies necessary to
achieve the poverty goals of the agenda by
2030 and beyond, it is crucial to understand
how regional economic structure, and places
in general, contribute to people living below
the poverty line (Zhou und Liu, 2019).
Our study contributes to this discussion in
two ways. First, from the perspective of
using data to improve the knowledge of
poverty in wealthy countries, this study
demonstrates how linked administrative data
can be used to investigate poverty. While the
use of administrative data to develop poli-
cies is not new (Hotz et al., 1998), novel
ways to apply them have emerged. Of spe-
cial importance for distributional studies are
tax data (Hiimbelin and Farys, 2016). This
kind of data is indispensable for inequality
studies, particularly in regards to top-
incomes (Alvaredo et al., 2013; Piketty,
2014), but it also has hurdles, and simulta-
neously huge potential, when studying the
lower part of the distribution. We linked tax
data to other administrative data and survey
data to overcome these hurdles and to build a
rich dataset that allows to study poverty.
Throughout this paper, we refer to poverty as
having insufficient financial resources to
meet the national line of minimal livelihood.

We acknowledge that poverty, especially in
affluent countries, must be broadly under-
stood through concepts such as social ex-
clusion (Madanipour et al, 2015),
multidimensional poverty (Alkire and
Apablaza, 2016), and nonmonetary indica-
tors (Atkinson, 2019). However, it is still
common to operationalize poverty by mea-
suring financial resources (UN, 2017). This
has the advantage of measuring poverty in a
conceptional, clear manner, and many
studies show that the lack of financial re-
sources is at the core of poverty. As Swit-
zerland is one of the few countries that levy
taxes on wealth, our data includes detailed
information on this factor. Thus, we can
measure poverty by assessing the financial
situation of a household by its income and its
wealth (Brandolini et al., 2010). Further-
more, because households are geocoded to
identify residential municipalities and the
data cover the population region-wide, this
has great potential for the study of regional
differences.

Second, the current study respectively in-
vestigates poverty on subnational levels for
small areas by performing a case study for the
canton of Bern in Switzerland. It is a region
with one million inhabitants, 352 municipali-
ties and with large urban and rural areas. This
can delineate poverty patterns within and be-
tween urban and rural areas in a comparatively
prosperous region of the world. These results
are relevant to other parts of Europe because the
structural change of the economy that leads to
different outcomes for cities and the country-
side can be found there likewise. Economic life
in cities increasingly happens in the service and
knowledge-oriented tertiary sector, while the
importance of primary and partly secondary
sector economic activities, like agricultural and
industrial work, declined but is still present in
the countryside. Recently, with the strong im-
pact of digitalization on the economy, ICT-
driven economic advances seem to result in
strong economic growth, especially in urban
areas. Meanwhile, rural areas are struggling to
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attract high-skill workers, and the rift between
regions deepens (Eckert et al., 2019). Since
solid data for small area regional analysis is still
scarce, it is not well studied to what extent these
macro-level changes translate to poverty risks
from a regional perspective. To gain more in-
sight into the differences and similarities of
poverty between urban and rural parts, we
analyze the following research questions:

1. Are people living in cities or the coun-
tryside more at risk of becoming poor?

2. Aredifferent social groups poor in cities
versus the countryside?

3. How important is the opportunity
structure with respect to the risk of being
poor?

4. Have commonly known poverty risk
factors been judged as equally impor-
tant in urban and rural locations?

To answer these questions, we first dem-
onstrate how our study complements the lit-
erature on regional poverty in affluent
countries. We then describe the data and the
indicators used to measure poverty and related
risk factors and present our strategy for
analysis. We then present the results on how
the social structure of the poor differs in cities
and the countryside. The analysis is extended
with a random forest based variable impor-
tance risks assessment for individual and re-
gional characteristics. This approach is also
used to assess differences in poverty risk
factors for cities versus the countryside.

Theory

Poverty in affluent countries and the role
of a spatial approach to poverty between
economic opportunities and

welfare mitigation

To understand the reasons behind poverty, it is

necessary to distinguish between micro- and
macro-level factors as well as the interaction

between the two levels (Sidney, 2009). Some
studies point out that individual and/or
household level characteristics, including em-
ployment status, educational level, citizenship,
health status, and the civil state, are strongly
associated with the risk of becoming poor
(Atkinson and Da Voudi, 2000; Atkinson et al.,
2004). Some argue that differences across race,
citizenship, gender, or age groups may relate to
discrimination within a society (Hiimbelin and
Fritschi, 2018; Tilly, 1999). However, whether
these characteristics lead to poverty is strongly
shaped by the macro-level context such as
economic change, shifts in the demands of the
labor market, and alterations in social security
provision by the state, especially the scope of
and access to social benefits.

On the one hand, researchers investigate
structural re-configurations across Europe since
the 1970s (Andreotti et al., 2012). Deindus-
trialization, the upheaval of the global econ-
omy, technological change and its impact on
local labor markets have undoubtedly changed
which occupations are profitable. In this vein, it
seems that technological change dampened
median wage income growth and increased
polarization of the wage distribution and skill
premiums in several high-income countries
(Katz and Autor, 1999; Katz and Margo, 2014).
As Eckert et al. (2019) argue, these develop-
ments led to a new urban bias in economic
growth that bears the risk of exacerbating the
divide between cities and the countryside.

On the other hand, researchers point out that
the level of decommodification, state redistri-
bution or, more generally, the social protection
scheme and its ameliorative interventions
shape how well and who is protected by social
security (Esping-Andersen, 1999; Vandecasteele,
2015). While all Western welfare states currently
provide social security, they struggle to adapt to
new social risks (Bonoli, 2007) such as precar-
ious employment, long-term unemployment, and
working poverty (Crettaz, 2013). At the same
time, Causa and Hermansen (2020) found that the
redistributive effect declined on average from
1995 to 2014 and across most of the OECD-
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countries. As suggested by the growing literature
on non-take-up of social benefits, this tightening
of welfare tools also negatively impacted the
poor’s access to social benefits (Eurofound, 2015;
Hemanz et al., 2004; Lucas et al., 2021).

Relevance of places. While there is a lively
discourse on the role of macro-level factors as
described above, other research focuses on
regional patterns of poverty. According to Zhou
and Liu (2019) and the geography of poverty, it
is essential to understand the spatial pattern of
poverty. It is acknowledged that this approach
has the potential to deepen our understanding
on how (and why) people in rich countries get
poor (Bentley and Pugalis, 2014; Madanipour
and Weck, 2015), and it offers a promising link
between the micro- and the macro-level. It is,
however, also commonly known that estimat-
ing regional poverty rates, given the available
data, is a challenging task (see Copus et al.,
2015). Thus, empirical studies following the
local environmental approach are still scarce,
and a holistic theory combing macro-, meso-,
and micro-level dynamics still needs to be
developed. To that end, the following para-
graphs synthesize the literature to highlight
what is needed to further that goal.

A recent report from the World Bank noted
that people in the bottom 40% of the income
distribution disproportionally often live in rural
areas (World Bank, 2020). Worldwide rurality
seems to be an area with a heightened poverty
risk. But is this true for a generally prosperous
region like Europe? Michalek and Vybostok
(2019) recently studied the development across
all 28 EU member states and found that in
general economic growth helped to decrease
poverty but in most EU countries, only a mi-
nority benefited from economic growth re-
sulting in increased inequality and often an
increase of poverty. According to the authors, it
is therefore crucial to understand the unequal
distribution of wealth within countries to allow
tackling poverty. In this regard, understanding
regional differences might deliver key elements
for policy makers. Indeed urbanity, or rurality,

are often associated with poverty in different
ways. According to the European Commission
(2010), poverty is more common in densely
populated areas than in less populated coun-
terparts in the EU-15 countries. This “urban
exclusion” is mainly an effect of the segrega-
tion of the poor who tend to live gathered in
affordable neighborhoods (Foulkes and
Schafft, 2010; Madanipour, 2015). However,
there is also poverty in rural places (Bertolini
et al., 2008). This is mostly attributed to sec-
toral change stemming from technological
progress and a decline of employment oppor-
tunities in specific areas. This might be a de-
cline of the industrial sector (Bennett et al.,
2000) or the agricultural sector (Shucksmith
and Schafft, 2012). While some leave the area,
others remain trapped by their lack of oppor-
tunity and mobility. All in all, it seems that
change in economic structure does not translate
in a simple way to changes in poverty risks in
cities and the countryside. The reasons behind
this paradigm must be clarified to determine
whether poverty risks differ in cities and the
countryside.

Blank (2005) offers a promising way to
further develop the relationship between
macro- and micro-levels by introducing clear
statements on how regional features might
influence poverty risks:

1. One key role is played by the natural
environment. It defines accessibility or
ease of travel from a specific location.
Moreover, climate and natural resources
define possible economic activities.
After all, cities were established with a
favorable initial situation with respect to
their natural environment. Accordingly,
Liu et al. (2021) found that accessibility
of a region plays a major role in iden-
tifying poor regions in China.

2. The economic structure refers to the
labor demand generated by the local
economy. Is it an industrial or agricul-
tural area? Or is labor demand about
specialized tech or services? This
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influences job opportunities, income
growth, or the risk of having unsteady
revenues.

3. Public institutions are those organiza-
tions operating within an area to ensure
its functioning. They include general
infrastructure, such as the police or the
educational system, as well as institu-
tions providing public assistance pro-
grams. These institutions represent the
welfare regime and are—together with the
economic structure—part of the oppor-
tunity structure of inhabitants of a specific
region. More recently, Baker (2020)
showed that politics and more specifi-
cally power resources are a major source
of regional inequalities and argued that
this is the main reason why the south of
the US is poorer than other regions.

4. Social norms or expectations are shaped
by local institutions and commonly
shared behavior and experiences. They
set an informal bound of rules and are
often a component of the discussion of
welfare stigma usage (Moffitt, 1983).
More isolated and rural communities
may have stronger social norms. These
norms and general trust in the form of
social capital can be a resource or an
obstacle to overcome poverty as
Harrison et al. (2019) argue finding that
social capital and poverty are strongly
correlated in US counties.

5. The last factor refers to demographic
characteristics. Locations with only low
skilled workers often have high shares
of poor people. While demographic
characteristics are easily measured, they
provide limited causal information.
However, because they are correlated
with specific behavioral issues, they
provide useful signals about what types
of policies are needed and useful.

So far, it has been demonstrated that labor
market characteristics are essential, that these
characteristics are shaped by the regional

economic structure, and that this structure is
influenced by the natural environment in turn.
Moreover, social security instruments are rel-
evant, and accessibility can differ across re-
gions due to differences in public institutions
and social norms. While these concepts help
highlight areas that need further attention, it is
not conclusively clarified which characteristics
of local labor markets and occupation structure
are associated with high poverty risks or which
groups protected by social security are threat-
ened to fall through the safety net. Copus et al.
(2015) oftered further insights into what type of
regional economic structure is associated with
increased poverty risk by estimating regional
at-risk-of-poverty rates for 20 FEuropean
countries. They also performed a correlation
analysis to identify potential socioeconomic
drivers of poverty, where they synthesize
several theoretical strands of regional poverty
drivers. Their results showed a strong corre-
lation between at-risk-of-poverty rates and the
unemployment rate as well as employment
shares in elementary occupations like cleaners
or agricultural tasks. They also found evidence
to suggest that welfare regimes moderate these
risks. However, correlated macro-indexes can
be difficult to interpret since they bear the risk
of ecological fallacy. Further studies combing
rich individual and contextual features may be a
promising way to further our understanding.
Despite these studies, it remains unclear
how important, if at all, the spatial poverty
approach is, and, which aspect is most relevant.
This question must be addressed by further
research. Therefore, we combine an inductive
and deductive research approach to find re-
gional patterns in the data based on charac-
teristics already identified in the general
poverty literature. To gain an initial under-
standing, we study demographic profiles of the
poor in cities and the countryside. Next, we
assess poverty risk factors on the individual and
at the level of the opportunity structure to
unravel which features of the opportunity
structure are important compared to the indi-
vidual level. Finally, we study if commonly
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known risk factors are associated with similar
poverty risk importance across regions.

Poverty and the welfare state in Switzerland. To
understand the following results, it is important
to know where Switzerland is placed regarding
its poverty prevalence and protection. Although
Switzerland is one of the richest countries
worldwide, a considerable part of the pop-
ulation lives with a disposable household in-
come below the national poverty line. Official
statistics collected by the SDG country report
show (Swiss Confederation, 2018) that poverty
rates in Switzerland rose slightly recently. In
2016, 7.5% of Switzerland’s permanent resi-
dent population—around 615,000 people—
were affected by income poverty. According
to official numbers, poverty rates are particu-
larly high for retirees as well as non-European
immigrants, people with low education levels,
single parents, and for people living in a
household with poor or no access to the labor
market (FSO, 2020).

Concerning the welfare regime in the ter-
minology of Esping-Andersen (1990), Swit-
zerland is classified today as a rather classic
Western European welfare state with mixed
elements (Armingeon, 2001). Yet, Ebbinghaus
(2012) points out that a nationwide classifica-
tion falls short, because Switzerland is orga-
nized in a federal way with great autonomy at
the level of cantons, which are the main sub-
state divisions in Switzerland. Armingeon et al.
(2004) classify all Swiss cantons according to
the principles of Esping-Andersen, showing
heterogeneity regarding taxation and the in-
struments addressing poverty.! While social
insurances addressing unemployment, old age,
disability, or maternity are regulated nation-
wide, the instruments addressing poverty differ.
While social assistance, the last safety net, is
guided by national recommendations, cantons
can adjust as they see fit. For further means-
tested benefits, like health-premium subsidies
and family supplementary benefits, the scope of
action of the cantons is large. Finally, access to
social benefits is organized on communal

levels, which can provide more or less support
and information (Himbelin, 2019). Since
poverty policies are strongly driven by cantons,
it is a known deficit that cantonal or even
communal poverty rates are unavailable.

Data and methods

Measuring poverty using linked tax data

Many European poverty studies and official
statistics on poverty use survey data, for ex-
ample, the European Union Statistics on In-
come and Living Conditions. However, survey
data insufficiently represent the low income
population (Hader et al. 2012; Korinek et al.,
2006), which can only partly be corrected with
statistical weights. In contrast, tax data provide
a more reliable approach to study the financial
situation. For our analyses, we use linked fiscal
and administrative data called WiSiER data
(Wanner, 2019) for the year 2015 for the canton
of Bern’—a large canton of Switzerland with a
mix of urban and rural parts, representing the
situation in Switzerland quite well. The re-
strictions of the dataset, and definitions of main
variables, closely follow Fluder et al. (2020).
The data with complete information represents
89% of the permanent population (N =
910,346 persons, 428,709 households).3 We
define households as people sharing the same
residential unit, based on the register of
buildings and apartments. As means-tested
benefits are not taxable, tax data do not con-
tain them. Therefore, we link information of
social benefits to our data (i.e., social assis-
tance, reduction of health insurance premiums,
supplementary benefits to old age, survivor’s,
and the disability insurance). Our linked tax
data allows us to reliably assess financial
poverty. Moreover, the nearly complete rep-
resentation of the population permits detailed
analyses on the level of socioeconomic groups
and small-scale spatial regions.

For our analyses, we measure poverty as a
lack of financial resources. A first indicator
measures income poverty—referring to the
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social subsistence level of Switzerland and the
official absolute poverty line. Accordingly, a
household is poor when its expenses for the
minimum needs (as set by national standards,
see BKSE, 2020; Schweizerische Konferenz
fiir Sozialhilfe, 2015) outweights its total in-
come, including social transfers from insur-
ances and other benefits. However, this
indicator incompletely describes the financial
situation since households may have financial
reserves to supplement their resources from
income. Thus, we build a second indicator
using an asset-based poverty measurement
approach (Brandolini et al., 2010; UN, 2017).
According to this indicator, a household is
poor if it does not have sufficient income to
finance the daily needs and does not have
enough reserves to cover the needs for
12 months. Since household members gen-
erally share resources, we assess poverty at the
household level. However, the unit of analysis
is the individual.

To assess poverty risk of individuals from
different social groups and in different social
situations, we need information beyond those
on financial resources. We build these variables
only partly from the register data, and we use
further information from the structural survey, a
large survey complementing register data in
Switzerland. Since the structural survey is a
sample survey, this information is available
only for a subsample of the dataset. Therefore,
for analyses using the structural survey (es-
pecially the variable importance analysis), the
sample is reduced from 910,346 to 106,850*
observations. The subsample differs from the
overall population in its main characteristics to
some extent. Thus, we balanced our subsample
using e-balance® (Athey and Imbens, 2017;
Hainmueller, 2012) to achieve a representation
of the overall population with respect to the
distribution of age groups, gender, nationality,
marital status, household type, and income
classes. Furthermore, we linked information on
level of individuals with municipality profiles
from the FSO for the year 2015 (FSO, 2015) to
gain information for several measures of the

opportunity structure as described in the next
section.

Poverty risk factors and the
opportunity structure

We distinguish between three groups of char-
acteristics with potential influence on individ-
ual poverty risk as shown in Table 1. For the
social structural analysis, we distinguish between
features of social groups and social situation. Our
third set of variables measures the opportunity
structure. A detailed table including descriptive
statistics can be found in the Appendix.

To differentiate between social groups we
use age groups, sex, and citizenship. These
characteristics mostly remain stable throughout
one’s lifetime as age groups refer to cohorts
with a common historical-biographical back-
ground and citizenship influenced by birth-
place. Drawing on Tilly (1999), we argue that
an effect related to these characteristics can
indicate discrimination. To represent different
social situations people live in, we use a set of
variables often found in the literature to study
poverty risks. These variables include education,
household type, civil state, sector of occupation,
health status/degree of disability, employment
status, number of employed household mem-
bers, and household size. These factors describe
the immediate social situation, for example,
access to the labor market or skills (education,
sector of occupation), and they can be addressed
by poverty interventions (Nielsen et al., 2008).

Following Blank (2005) and Copus et al.
(2015), we identify different aspects of the
opportunity structure. To capture accessibility
of a region by its natural environment, we
distinguish mountain and non-mountain areas.
To address the economic structure, we use
variables dividing regions based on predomi-
nantly agricultural, industrial, and service ac-
tivities. We also delineate based on reported
employees and on workplaces. Additionally,
we measure the regional performance of the
labor market based on the density of
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Table I. Indicators used by group of variables.

Social
groups Social situation Opportunity structure (municipality level)
Indicator
name Indicator name Description Indicator name  Description
Age groups Civil state Density of Workplaces by population
workplaces
Citizenship  Education Highest completed Economic sector Dominant activity in primary,
education of workplaces  secondary, or tertiary
sector
Sex Employment Dependent or Employees by Dominant activity in primary,
status hh independently working,  economic secondary, or tertiary
non-working, or sector sector
retired
Health status Degree of disability Language Dominant language spoken

according to social
insurance agencies

Household size
Household type

Number of
employed hh
members

Sector of
occupation

Mountain area

Percentage of
unemployed

Political leaning  Share of votes for social party
minus share of votes for
popular party

Population share
of employed

Urbanity Cities, Agglomerations, and
Municipalities on the

countryside

workplaces and the population share of em-
ployed and unemployed. Finally, we include
indicators measuring public and community
institutions and social norms. We use political
leaning as a proxy for both dimensions. Since
local welfare provision is organized by local
communities and welfare ideologies strongly
differ by right and left wing ideologies
(Roosma et al., 2016), it is reasonable to build
an indicator capturing the political leaning of a
municipality based on parliamentary voting.
Moreover, we built an indicator of the pre-
dominant language. Since language regions
depict different cultures and traditions that
represent one of the dimensions of the political
cleavage system in Switzerland (Linder et al.,
2008), we substitute part of the different in-
stitutional and normative settings with this
variable.

As a general proxy for spatial differences, we use
the urbanity variable based on official classification
of municipalities. It classifies every municipality as
either a city, being in the agglomeration, or the
countryside. This last variable is also used in the
empirical part to distinguish urban and rural parts.

Determining variable importance using
random forest

Similar to Liu et al. (2021), we use random
forest to assess the importance of a variable
empirically. Random forest is a machine-
learning approach increasingly gaining atten-
tion in applied economics that combines large
sets of classification and regression trees
(Athey, 2019; Nosratabadi et al., 2020). Ran-
dom forest has the advantage of accounting for
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non-linear relationships and interactions in the
data without the need to explicitly know and
specify them (Athey and Imbens, 2017; Molina
and Garip, 2019). Since we study individual,
household, and contextual characteristics
which are expected to interact with each other,
this is an important feature. Finally, random
forest allows to relatively quantify the impor-
tance of a variable. Importance in this context
refers to an increase in the probability of cor-
rectly identifying poor people that can be at-
tributed to a specific variable.

Since continuous variables could gain more
consideration in the variable importance anal-
ysis than categorical variables (Strobl and
Zeileis, 2008), we recoded all our regressors
as categorical variables.

We started with a basic model that fitted a
logit regression with asset-based poverty and
income poverty as binary outcomes and in-
cluded all independent variables. By running a
variance inflation factor analysis (O’brien,
2007), we ensured that collinear factors were
excluded (Tables 5 and 6 in the Appendix). We
then fitted a random forest model with income
poverty and asset-based poverty as binary
outcomes and included all independent vari-
ables. Covariates were tested to find the best
covariate to split the data into two portions,
minimizing the number of wrongly classified
observations, until only a small number of
observations was left at the endpoints
(“leaves™). To balance the high sensitivity of
trees to small changes in the data, random forest
combines a large number of trees to a “forest.”
To achieve a decorrelated set of trees, two
random components are present in the algo-
rithm: (1) each tree is fit to a randomly re-
sampled part of the original data where each
subsample is taken with replacement and (2) for
each split, only a random subset of the co-
variates is tested.®

Although the model has difficulty correctly
classifying the poor, it has good overall per-
formance, with only 4.12% overall classifica-
tion error rate for income poverty and 2.67%
for asset-based poverty (Table 2).

Since variable importance is a relative
measure depending on how well an indicator
can be predicted and asset-based poverty can be
predicted better than income poverty, variable
importance will be lower for asset-based
poverty. To enable comparisons across the
two indicators, we standardized variable im-
portance by dividing the variable importance of
each regressor by the total variable importance
of all regressors in each model.

Results

Social structure of the poor in cities,
agglomerations, and in the countryside

First, we observe how the population of the
poor differs by comparing them to the overall
population (dashed line). We begin with the
characteristics we use to distinguish social
groups (Figure 1). To determine the spatial
dimension, we divide the analysis by the
population living in cities, the countryside and
agglomerations. The analysis is done using the
income and the asset-based poverty measure.
Data-visualizations demonstrate the general
patterns. Related numbers and further analysis
showing population shares and poverty rates by
urbanity for all variables can be found in
Hiimbelin et al. (2021).

From a methodical perspective, we observe
that results differ if we use the income or the
asset-based poverty measure. Differences are
very strong regarding age groups, but they are
also present for citizenship. Especially, the
share of poor retirees drops significantly when
switching from income poverty (38.9% of all
poor) to the asset-based poverty indicator
(13.9%). Since pension plans in Switzerland
partially rely on private savings and people
have the option to get capital from their oc-
cupational pensions instead of a rent, it is in-
tegral to the Swiss pension plan that retirees in
Switzerland partly live off their financial re-
serves. It is therefore not surprising that less
retirees fall below the asset-based poverty line
when including financial reserves. Regarding
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Table 2. Confusion matrices for random forest models.

Confusion matrix for rf model on asset-based poverty

Confusion matrix for rf model on income poverty

True True True True
Classified = 0 | Class. error rate  Classified = 0 | Class. error rate
0 101’134 277 0.27 0 99450 439 0.44
| 2’515 509 83.17 | 3’865 670 85.23
overall 2.67 overall 4.12
Countryside  colour asset-based poverty @ income poverty
shape City
Agglomeration
Age groups Citizenship Sex
e— im
Age group 66+ A Switzerland A !
S —a 1
: : in
E i " Female Ty
Age group 26 - 65 A Southern Europe 4 i
o ‘ i»
e li !
Northern & Western i !
Age group 19 - 25 : Europe i
! | 1
E g )
Age group 5 - 18 li Other countries | & |
¢ Pe Male »
. | -
3 w f
Age group 0 - 4 : Naturalized 14 i
€ |
0 25 50 75 0 25 50 75 0 25 50 75

Source: Linked tax data canton of Bem, 2015

Figure I. Social structure by social groups. Note. The figure shows the composition of the poor by age group,
nationality, and gender for the poor living in urban, metropolitan, and rural areas. The dashed line shows the

composition of the total population.

citizenship, results demonstrate that Swiss
citizens are better able to build financial re-
serves than foreign citizens from countries
other than South, North, or Western Europe.
Regarding spatial dimensions, specific
patterns can be identified. First, the share of
poor retirees and poor Swiss people in general
is higher in the countryside than in other re-
gions. Second, poor people of working age and
foreigners are found more often in cities and
agglomerations than in the countryside. How-
ever, the associated increased poverty risk is
not found among all migration groups. There

are hardly any differences between foreigners
from Northern and Western Europe and Swiss
nationals. Migrants from Southern Europe are,
by contrast, overrepresented among the poor in
cities and migrants from other countries are
overrepresented among the poor in cities and
agglomerations. Among this latter group are
many migrants from former Yugoslavia who
immigrated to Switzerland in the 1990s, but
also from numerous other Asian, American, or
African nations. Surprisingly, naturalized
people are overrepresented among the poor
meaning that this group still has an increased
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risk of becoming poor, but it is significantly
reduced compared to foreigners that have not
(yet) obtained a Swiss passport. Previous lit-
erature focused more on within-country mi-
gration movements, for example, from rural to
urban parts and how this influences poverty
rates (c.f. Foulkes and Schafft, 2010). The el-
evated prevalence of income and asset-based
poverty for migrants from outside of Northern,
Western, and Southern Europe and naturalized
citizens is however novel.

From an overall perspective, we find the
following interesting patterns. Gender differ-
ences are rather small. While women are over-
proportionately more often poor than men
(55.5% female) regarding income poverty,
these differences get smaller when including
assets, although a difference remains (52.3%).
Regarding age groups, we identify a dramatic
shift of the poverty profile. When assessing
poverty with the classic income poverty mea-
sure, retirees dominate the numbers. In con-
trast, assessing poverty while including
financial reserves changes the focus to children
and families. Then, these groups are dispro-
portionately often poor and lack financial re-
serves to handle episodes of income poverty.
This is possibly a consequence of people using
any financial reserves for the purchase of
housing in the phase of starting a family. Fi-
nancial reserves in later phases of life are
therefore more common.

We also show differences regarding several
characteristics that define the social situation
(Figure 2). When focusing on the asset-based
poverty measure as a lead indicator, we find
many overall patterns that are in line with the
poverty literature. Poor tend to be more often
singles in one person (16.6% in the poverty
population vs 8.1% in the overall population) or
monoparental-households (30.9% vs 17.8%).
They are slightly over-proportionally more
often divorced or separated (10.6% vs 8.4%).
They tend to have lower education (no com-
pulsory education: 7.1% vs 3.1%), and they are
more often not or weakly attached to the labor
market (non-working: 40.5% vs 5.7%). We also

see differences regarding the sector of
occupation—which links the individual situa-
tion and the opportunity structure. Overall, we
see that poor work comparatively less often in
administration (23.6% vs 29.1%), industries
(10.2% vs 15.5%), and finances (2.4% vs
4.2%), and more often in the gastronomy
(28.1% vs 22.3%). Regarding health status, we
observe no striking anomalies, signifying that
those qualifying for a disability rent are not
disproportionally often among the poor.
However, we cannot show how health status
affects poverty risks beyond disability status.

While these patterns are supported regarding
the spatial dimension, we observed some in-
teresting spatial differences. In the countryside,
we more often find poor widowed, retirees, and
people with low education. We also see more
poor that are working independently or in the
agricultural industry. In cities, the poor are
more often singles. In agglomerations, married
with children are disproportionally often poor.
Non-working poor are also more dominant in
cities. Regarding the sector of occupation, poor
are over-proportionally often freelancers and
working in small services like hairdressers or
private household helpers.

From the methodical perspective, we see
again the big change between income and
asset-based poverty assessment for retirees
(34.5% income based vs 12.9% asset-based).
We also see a shift for civil state. While the drop
of the share of poor for widowed probably
mirrors the situation of retirees, there is also a
shift regarding married and single persons. This
shift may refer to different life stages and
possibilities to accumulate financial reserves.

Relevance of the opportunity structure

Moving forward, we evaluate the importance of
different variables to distinguish the relevance
of the characteristics for social groups, social
situation, and the opportunity structure. We
show results for all social group, social situ-
ation, and the opportunity  structure
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Figure 2. Social structure by social situation. Note. The figure shows the composition of the poor across civil
state, education, employment status, health status/degree of disability, household size, household type,
number of employed household members and sector of occupation for poor living in cities, agglomerations,
and in the countryside. The dashed line shows the composition of the total population.

characteristics separately as well as a model
including all variables (Figure 3).

Overall, the variables capturing the social
situation are the most important when pre-
dicting poverty. The ranking is led by char-
acteristics that measure a household’s
attachment to the labor market, closely fol-
lowed by the variable that measures the sector
of occupation. While this last variable is less
important in the analysis covering only char-
acteristics of the social situation, it gains im-
portance in the full model because of its
interaction with the variables measuring the
opportunity structure. At the same time, it can
be seen in the full model that all variables

measuring the opportunity structure on the
level of municipalities are clearly less impor-
tant for predicting poverty, suggesting that the
opportunity structure is less important com-
pared to the social situation. Among the social
group variables, the age group is the most
dominant variable (in the full model) while
gender and citizenship are of minor importance
if other variables are included in the model.
While the share of poor based on the asset-
based poverty measure is slightly higher in
cities compared to poverty rates in agglomer-
ations and in the countryside,” the mere dif-
ferentiation of these three types of urbanity has
comparatively low predicting power to identify
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Figure 3. Variable importance by social group, social situation, and opportunity structure. Note. The figure
shows standardized variable importance to predict poverty derived from random forest models. The dashed
line represents average variable importance across all variables. Variables are ordered by importance to

predict asset-based poverty.

poverty (see urbanity). Among the character-
istics that measure the opportunity structure,
those that stand for economic structure are
more important than the variables measuring
accessibility (mountain area) and the institu-
tional and normative context (political leaning
and language).

Regional differences of poverty risk
factors importance

To determine if poverty risk factors vary by
regions, we ran three separate random forest
models for people living in cities, agglomera-
tions, and in the countryside.

Results in Figure 4 suggest that the im-
portance of poverty risk factors is rather con-
stant across regions. Irrespective of where
people live, the employment status, the number

of household members that are active in gainful
employment and the sector of occupation, re-
main the most important to predict poverty.
Similarly, characteristics of the social groups,
such as sex and citizenship but with the ex-
ception of age group, are of subordinate im-
portance in all regions. Poverty at different life
stages ranks higher generally, but it seems to be
a topic that is of special relevance in the
countryside, where the importance of the age
groups variable takes second place. Finally, the
opportunity structure seems to have compara-
tively lower importance in all three urbanity

types.

Summary and discussion

Following theories referring to the economic
change that favors urban areas with its service
and tech-based economies (Eckert et al., 2019),
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Figure 4. Importance of poverty risk factors in cities, agglomerations and in the countryside. Note. The figure
shows standardized variable importance to predict poverty derived from random forest models. The dashed
line represents average variable importance across all variables. Variables are ordered by importance to

predict asset-based poverty.

it might be assumed that poverty occurs mainly
in disconnected areas on the countryside
(Shucksmith und Schafft, 2012). This is not
true, at least in Switzerland in our area of study.
Even though income poverty is more prevalent
in the countryside, leading to higher income
poverty rates in rural parts compared to cities,
this is a methodical artifact. Since we can
construct an asset-based poverty measure ac-
counting for household incomes and financial
reserves, we can show that some defined as
poor based on income do not qualify once the
wealth situation is taken into consideration.
This affects regional poverty rates through the
different social structure in cities and in the
countryside. On the one hand, the share of
income poor with financial reserves is higher
among self-employed and Swiss citizens.
These groups are disproportionally more often
present in the countryside. On the other hand,

income poverty without financial reserves is
more common among people with poor ac-
cess to the labor market and foreigners from
outside of Europe. These groups again are
relatively more prevalent in cities. In the end,
if we assess poverty rates with the asset-based
approach, we find that rates are highest in
cities (7.0%), then the countryside (5.0%),
and they are lowest in the agglomerations
(4.4%). Still poor people live in cities and in
rural parts alike. As our study shows, there
are several ways in which a place-based
approach to poverty leads to a better under-
standing of how regional opportunities link to
poverty.

While our study confirms general findings in
the poverty literature like that the poor dis-
proportionally often have low education or are
single parents (Atkinson et al., 2004) or that
they are working in unsteady occupations with
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seasonal fluctuations like gastronomy or tour-
ism, our analysis is also able to show that
poverty has different faces in cities and in rural
parts:

1. In rural parts, the poor are more often
likely to be retirees. Although the
number of poor retirees drop drastically
if financial reserves are accounted for,
poor retirees are more prevalent in rural
compared to urban parts. As retirees are
equally present in urban and rural parts,
this is a result of an increased risk of
being poor, as the age specific poverty
rates for individuals aged 66 and
above show: in cities 4.2% are poor
while 6.6% are in the countryside. We
assume that the non-take-up of social
benefits that is more prevalent in rural
regions (Hiimbelin, 2019) plays a part in
explaining this difference. Keeping in
mind that our asset-based measure is
constructed to give a general sense of
the importance of financial reserves and
includes reserves for only 1 year, it
can be assumed that more retirees are at
risk of poverty. Further studies should
make use of the asset-based poverty
approach and take a closer look at the
financial reserves of retirees. It could be
estimated if retirees’ reserves are suffi-
cient to maintain a standard of living
above the poverty line until they reach
the usual life expectancy. Thus, it could
be assessed how many are at risk of old-
age poverty. A second noticeable group
of poor in rural parts are those who work
in agriculture. Although Switzerland is
known as a country with comprehensive
subsidies for the agricultural sector, not
every farmer is able to adapt to the
changing conditions of global markets.
It seems that some of this group are
threatened to be left behind as part of
economic and societal change, as al-
ready made clear by Shucksmith and
Schafft (2012).

2.

In urban parts, other groups are dis-
proportionally often among the poor.
Freelancers, cultural professionals, and
people working in small personal ser-
vices like housekeepers can more often
be found among the poor. While the new
tech-based economy leads to innova-
tions and hubs mainly in cities (Eckert
et al., 2019), this does not necessarily
imply that everyone profits from these
developments. It also illustrates that
freelancers take higher risks and,
therefore, possibly slip more often be-
low the poverty line compared to oc-
cupations with more consistent working
conditions like those working in in-
dustries, finances, or administration.
Also, a special phenomenon of cities is
the greater portion of poor foreigners.
This group is clearly more often present
in cities than in rural parts. 44.5% of the
poor in cities are non-Swiss, while in the
countryside only 19.7% of the poor are
foreigners (22.5% is the overall share of
non-Swiss inhabitants). However, not
every region of origin bears a height-
ened risk of poverty. Foreigners with a
background outside of Europe are by far
more strongly affected than foreigners
from European neighbor countries.
Foreigners from the northern or western
part of Europe are not excessively rep-
resented among the poor. This high-
lights that global migration in a wealthy
country like Switzerland is associated
with different poverty risks for different
groups of foreigners. Highly qualified
migrants from countries with a similar
cultural background as Switzerland do
not necessarily experience heightened
poverty risks, unlike migrants with a
background outside of Europe without
professional training or skills that do not
necessarily fit the demands of the Swiss
labor market. The heightened poverty
prevalence we discover suggests that
these groups can struggle to take a
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foothold even if they are allowed to stay
in Switzerland. Since we measure
poverty based on incomes post all
means-tested benefits, this result also
reflects that these groups encounter
hurdles to apply for social assistance.
Indeed, the receipt of social assistance
can become a reason for a withdrawal of
the residence permit, which has the ef-
fect that these groups are incentivized to
not apply for social assistance and
makes them an especially vulnerable

group.

All in all, our study confirms previous
findings showing that activity in basic occu-
pations like cleaning or agricultural tasks are
associated with higher risks of poverty (Copus
et al., 2015). Furthermore, it presents findings
that raise attention for others risk groups as
well. Freelancers, cultural professionals, and
foreigners, that are mainly found in urban areas
are also confronted with an increased poverty
risk. Poor retirees seem to be a specificity of
rural parts. Based on these findings, it is rec-
ommended to study the living conditions of
those groups in detail and to ensure poverty
programs are set up to address their specific
situations. In rural parts, it should be ensured
that there are counseling programs addressing
the situation of retirees and farmers. Poverty
policies in cities should have a special focus on
people with unsteady working conditions such
as freelancers and those engaged in small
personal services. Additionally, special pro-
grams should be tailored to reach out to for-
eigners with a non-European background.

Our machine-learning based risk factor as-
sessment suggests that the immediate social
situation, such as not having access to gainful
employment and the sector of occupation, are
the most dominant factors predicting poverty.
Other characteristics of the social situation, like
household type, marital status, and education,
are also important to predict poverty. Overall,
the social situation variables outperform the
characteristics that describe social groups, such

as citizenship® and gender, except for age
groups. In that case, it also ranks highly in the
importance ordering, especially in the rural
part. It seems that poverty at different life
stages, especially in the countryside, is a topic
worth further research. Finally, all character-
istics that relate to the opportunity structure
have lower predictive power compared to the
social situation and social groups. This does not
necessarily mean that factors like accessibility
(Liu et al., 2021), social norms, local economic
structure, and local institutions (Blank, 2005)
do not play any role. On the contrary, we be-
lieve such factors are crucial elements in a
holistic approach to addressing and theorizing
about poverty. Although the region we study is
quite heterogenous with respect to regional
economic structure, urbanity, and political
orientation, it is still a well-developed area with
solid infrastructure that allows people to
commute within the area. Basic coverage of
social service institutions is also provided.
Moreover, since we study the situation in one
canton, the basic welfare regulations are con-
stant across the whole region. To gain more
insights with respect to the relevance of the
opportunity structure, we recommend com-
parative studies between different regions of
the same country, comparative studies between
different countries or studies with a longitu-
dinal approach that enables researchers to study
changes in the opportunity structure.

Our detailed analysis of the social structure
of the poor as well as the risk factor analysis
provide valuable insights into which spatial
dimensions relate to the poverty phenomena in
an affluent country. Furthermore, it lays the
groundwork for further causal analysis that can
delve into the “why” behind the observed
patterns.
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Notes

1. The canton we use for our empirical analysis is
the canton of Bern. It is described as a canton with
liberal and conservative welfare elements. In
contrast to other cantons, it has no special poverty
instruments other than the ones defined by
national law.

2. To date, it is not possible to obtain tax data for all
Swiss Cantons because of legal reasons.

3. Individuals with incomplete information are ex-
cluded. This includes persons living in collective
households such as nursing homes, persons with
missing household data, or those who are not
taxed under the regular procedures, such as
pending tax cases or foreigners who are taxed in
other ways.

4. Using data pooled over the years 2010-2016 for
the structural survey (Wanner, 2019).

5. All computations were done in R (R Core Team,
2021). Ebalance was calculated using the package
ebal version 0.1-6 (Hainmueller, 2012).

6. Random forest models were calculated using the
package ranger version 0.12.1 (Wright and

Ziegler, 2017). In our analysis, we used

500 trees (num.trees) for each random forest
model. We used the (rounded down) square root
of the number of covariates to try at each split
(mtry) in our analysis.

7. The income-based poverty rate is highest in the
countryside 11.5%, followed by cities 10.4% and
agglomerations 8.2%. With the asset-based
poverty indicator the ranking changes to the
following: 7.0% cities, 5.0% countryside, and
4.4% agglomerations.

8. This is not a contradiction to the findings above.
Since the results of the risk factor analysis assess
the importance of a single factor in the context of
all variables at hand, the result here just identifies
the dominant factors. Since some groups of
foreigners are disproportionally often among
those not having sufficient access to the labor
market, the result of the risk factor assessment
signifies that it is the access to the labor market
that affects the poverty risk, not citizenship.
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Appendix

Table 3. Population shares by indicator (N = 910,346).

Source |
Indicator name | Desc Indicator categories Pop. shares, % Theme
Age groups 04 4.9 Statpop
5-18 13.3 Social groups
19-25 7.5
26-65 54.7
66+ 19.5
Citizenship Switzerland 835 Statpop
Naturalized if country of origin is not Switzerland Northern and western 2.6 Social groups
but nationality is Europe
Southern Europe 2.7
Other countries 4.6
Naturalized 6.6
Sex Female 514 Statpop
Male 48.7 Social groups
Civil state Single 41.7 Statpop
Married 42.9 Social situation
Widowed 5.3
Divorced 8.4
Separated 1.6
Other 0.2
Education No compulsory 3.1 Structural
Highest completed education education survey
Sek | 9.1 Social situation
Sek 2 59.4
Tertiary education 284
Data not available 66.7
Employment status hh* Dependent 71.5 Fiscal data
Partially independent 5.1 Social situation
Independent 32
Non-working 57
Retired 14.4
Health status Healthy 97.4 OASI data
Degree of disability 40-59% 0.7 Social situation
60-100% 2
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Appendix

Table 3. (continued)

Indicator name | Desc

Indicator categories

Source |
Pop. shares, % Theme

Household size

Household type

Number of employed hh members

Sector of occupation

| person

2 persons

3 persons

4 persons

5 or more persons
One-person hh
Married w/o children
Two-person hh
Monoparental hh
Married w/children
Unmarried w/children
Multiple couples hh
0 employed

| employed

2 employed

3 employed

4 or more employed
Agriculture

Industry
Construction
Gastronomy

Media

Finance

Real estate
Freelance services
Administration
Other services

Data not available

17.5 Statpop
34 Social situation
15.1
20.9
12.6
17.8 Statpop
22.2 Social situation
9.8
8.1
385
2.7
0.9
20.2 Fiscal data
25.9 Social situation
38.6
9.4
5.9
3.1 Structural
15.5 survey
6.6 Social situation
22.3
35
42
0.9
9.8
29.1
49
88.2

?Dependent if share of indep. hh earned inc. < 0.2. Partially dependent if < 0.8. Independent if > 0.8. Non-working if no hh
earned inc. and no member age > 65. Retired if no hh earned inc. and min. | member age > 65.

Table 4. Pop. shares by indicator — Opportunity structure (N = 910,346, Data source = Munic. profiles).

Indicator name | Desc

Indicator categories

Pop. shares, % Distribution

Density of workplaces®

Ratio of workplaces over population

I'st quartile [0.040—
0.064]

2nd quartile [0.064—
0.078]

3rd quartile [0.078-
0.102]

4th quartile [0.102—
0.275]

31 Min: 0.040
Max: 0.275

329 Median: 0.074

16.4

19.8

(continued)
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Table 4. (continued)

Indicator name | Desc

Indicator categories

Pop. shares, % Distribution

Economic sector of workplaces
If share of workplaces in sector higher than in
median of communities

Employees by economic sector
If share of employees in sector higher than in
median of communities

Language
Mountain area

Percentage of unemployed®

Political leaning®

Share of votes for social party minus share of votes

for popular party

Population share of employed®
Ratio of employed over population

Urbanity
Based on official classification

Predominantly
agricultural

Pre. agricultural and
industrial

Pre. industrial

Pre. agricultural and
services

Pre. industrial and
services

Pre. services

Predominantly
agricultural

Pre. agricultural and
industrial

Pre. industrial

Pre. agricultural and
services

Pre. Industrial and
services

Pre. services

German

French

Non-mountain area

Mountain area

I'st quartile [0.3%—0.9%]

2nd quartile [0.9%—
1.3%]

3rd quartile [1.3%—1.8%]
4th quartile [1.8%—9.5%]

Right

Center-right

Middle

Center-left

Missing

I'st quartile [0.101—
0.261]

2nd quartile [0.261—
0.364]

3rd quartile [0.365-
0.491]

4th quartile [0.494—
2.235]

City

Agglomeration

Countryside

73

26.5

53.6
4.8

72

7.0
4.2

43.5

334
94.8

52
77.6
224

5.1
15.6

28.1
51.2
8.6
I
18.8
61.6
0.2
11.2

13.9
214
535
25.7

35.8
385

Min: 0.3%
Max: 9.5%
Median: 1.3%

Min: —83.7%

Max: 21.9%

Median:
—12.9%

Min: 0.101
Max: 2.235
Median: 0.396

?If share is < |st quartile/median/3rd quartile of municipalities or higher.
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Table 5. Variance inflation factor analysis for logit model on asset-based poverty.”

Degrees of Degrees of
freedom Adjusted freedom Adjusted
Indicator name ~ GVIF  (Df) GVIF® Indicator name ~ GVIF (Df) GVIF®
Age groups 105 3 1.48 Sector of 1.46 9 1.02
occupation
Citizenship 128 4 1.03 Density of 792 3 1.41
workplaces
Sex 127 1 1.13 Economic sector 16.6 5 1.32
of workplaces
Civil state 9.88 5 1.26 Employees by 173 5 1.33
economic
sector
Education 245 3 .16 Language 245 | 1.57
Employment 433 4 1.6 Mountain area 253 | 1.59
status hh
Health status/ 1.03 2 1.01 Percentage of 492 3 1.3
Degree of unemployed
disability
Household size 495.39 4 2.17 Political leaning ~ 5.89 3 1.34
Household type 130791 6 1.82 Population share 3.08 3 1.21
of employed
Number of 708 4 1.7 Urbanity 114 2 1.84
employed hh
members

GVIF: Generalized Variance Inflation Factor.
Al variables were kept in the set of regressors, since no variable exceeded the upper bound of 2.23 for the adjusted GVIF,
which is a commonly used rule of thumb for categorical variables.

PGVIF(1/(2*Df)).

Table 6. Variance inflation factor analysis for logit model on income poverty.”

Degrees of  Adjusted Degrees of  Adjusted

Indicator name GVIF  freedom (Df) GVIF® Indicator name ~ GVIF freedom (Df) GVIF®

Age groups 164 3 1.59 Sector of 1.71 9 1.03
occupation

Citizenship 1.39 4 1.04 Density of 899 3 1.44
workplaces

Sex 1.22 | I.11 Economic sector 21.8 5 1.36
of workplaces

Civil state 922 5 1.25 Employees by 216 5 1.36
economic
sector

Education 197 3 1.12 Language 283 | 1.68

Employment 79.1 4 1.73 Mountain area 279 | 1.67

status hh

(continued)
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Table 6. (continued)

Degrees of  Adjusted Degrees of  Adjusted

Indicator name GVIF  freedom (Df) GVIF® Indicator name ~ GVIF freedom (Df) GVIF®
Health status/ 1.05 2 1.01 Percentage of 55 3 1.33

Degree of unemployed

disability
Household size 29242 4 2.03 Political leaning 691 3 1.38
Household type ~ 952.50 6 1.77 Population share  3.33 3 1.22

of employed

Number of 301 4 1.53 Urbanity 136 2 1.92

employed hh

members

GVIF: Generalized Variance Inflation Factor.

Al variables were kept in the set of regressors, since no variable exceeded the upper bound of 2.23 for the adjusted GVIF,
which is a commonly used rule of thumb for categorical variables.

EGVIF(1/(2*Df)).
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