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Rich Cities, Poor Countryside?
Social Structure of the Poor and
Poverty Risks in Urban and Rural
Places in an Affluent Country

An Administrative Data Based Analysis Using Random Forest

In many countries, it is difficult to study subnational poverty patterns, as official
statistics often rely on surveys with limited ability to disaggregate regionally. This is a
drawback because the social and economic structure varies within countries, which has
a significant impact on poverty. To address poverty, it is therefore important to further
understand urban/rural differences. In this context, administrative data-based
approaches offer new opportunities. This paper contributes to the field of territorial
poverty studies by using linked tax data to examine poverty in a large political district
in Switzerland with 1 million inhabitants and rural and urban parts. We measure poverty
using income and financial reserves (asset-based poverty) and examine poverty in
urban and rural areas. By doing so we can compare the social structure of the poor in
detail. We then use random forest based variable importance analysis to see whether
the importance of poverty risks factors differs in urban and rural parts. We can show
that poor people in rural areas are more likely to be of retirement age compared to the
urban parts. 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 on where they
live, people with no or little education, single parents, and people working in
gastronomy/tourism are disproportionately often poor. With respect to risk factors, we
find that the general 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. Low attachment to the labor market is by far
the most important characteristic predicting poverty on the household level. However,
the sector of occupation is of big importance too. Since the possibilities to engage in a
specific occupation is linked to the regional opportunity structure, this result fosters
the argument that territorial opportunities matter.

Keywords: poverty, poverty risk factors, regional difference, admin-data, random
forest
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1 Introduction

The world witnessed remarkable progress in the last two centuries with respect to the
decline of extreme poverty (Ravallion, 2015). In 1820, over 80 percent of the world population
lived on less than a dollar per day as adjusted for purchasing power (Bourguignon and Morrisson
2002). Nearly 200 years later, this has dropped to nearly 20 percent (Chen and Ravallion 2010;
Hasel and Roser 2019). At the same time, not everyone was impacted positively by the recent
developments as there remain many individuals living with insufficient resources to cope with daily
live. Moreover, within academic discussions, it is common sense that the international poverty line
is not sufficient to study poverty in affluent countries and that the line of “not having enough”
must be adjusted to account for different national standards of living (A. B. Atkinson 2019). Not
having enough financial resources to afford adequate basic goods such as housing or access to
healthy food is a reality for many European citizens. Having not enough financial resources
meeting the national criteria of livelihood is associated with negative effects on health and other
chances in life (Marmot 2005). These strains in daily life sum up to different mortality rates across
income classes (Mackenbach et al. 2016). In an affluent country like Denmark, those belonging to
the 20 percent poorest of the population die on average 9 years earlier than those among the
richest 20 percent (Brennum-Hansen, Foverskov, and Andersen 2021).

All these findings suggest that poverty in rich countries must be understood beyond the
mechanics of extreme poverty and must be addressed on their own ground. Therefore, it is not
surprising that the global community has committed itself to end poverty in all its forms
everywhere through the established priority of the Sustainable Development Goals (SDGs). The
achievement of these Goals have been challenged by the Covid-19 Pandemic and its impact on
economies and poverty (Sumner, Hoy, and Ortiz-Juarez 2020). On this journey to combat poverty,
having good data to understand the phenomenon is a crucial step. As pointed out by A. B. Atkinson
(2019)), “we will not be able to reach our goal unless we have data to show whether or not people
are actually lifting themselves out of poverty. Collecting good data is one of the most powerful
tools to end poverty.” (p. 105) One may view this as a reminder of minor importance for European
countries that each have national statistics that allow to monitor and study poverty developments.
In fact, the opposite is true. The data infrastructure in Europe is acceptable compared to many
other parts of the world, but most countries lack the options to disaggregate their statistics on
relevant subnational levels. Estimating regional poverty rates, given the current data resources, is
therefore a difficult task (Copus et al. 2015). Although there is a substantial part of the literature
that highlights the importance of territorial aspects of poverty or place-based-approaches to
poverty that seems of utter importance in a diverse region like Europe (Madanipour and Weck
2015; Bentley and Pugalis 2014; Madanipour and Weck 2015; Madanipour, Shucksmith, and Talbot
2015; Copus et al. 2015). To develop adequate poverty policies, it is crucial to understand the
environmental effects of the opportunity structure people are living in.

Our study contributes to this discussion in several ways. First, from the view of using data
to improve our knowledge of poverty, this study contributes by laying out how linked
administrative data can be used to investigate patterns of poverty. While the use of administrative
data to develop policies is not new (Hotz et al. 1998), novel ways to apply them have emerged. Of
special importance for distributional studies are tax data (Himbelin and Farys 2016). This kind of
data is indispensable for inequality studies with a special focus on top-incomes (Alvaredo 2011;
Piketty 2014; Alvaredo et al. 2013) but has hurdles for the study of the lower part of the
distribution. As part of the research project, “Inequality, poverty risks and the welfare state.
Potentials of Data Linking of Administrative and Survey Data for Inequality Research” we could link
tax data to other administrative data and survey data to overcome these hurdles and to build a
rich dataset that allows studying poverty.

Secondly, the current study helps investigate poverty on subnational levels for small areas.
This allows to unravel poverty patterns within and between urban and rural parts of Switzerland,
that as we believe are potentially of interest for other parts of Europe with similar economic
structure. We build several classical indicators for the individual/household level to measure the
social situation of the population. We complement these measures with characteristics on the
municipality area, the lowest political-administrative entity in Switzerland, to capture the
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opportunity structure people are living in. We analyze poverty measures descriptively and by
calculating a random forest based variable importance measure, that allows for complex
interaction of the different levels of analysis, we quantify relative poverty risks.

It is important to clarify what we mean by poverty. Throughout this paper we refer to poverty
as having insufficient financial resources for meeting the national line of minimal livelihood. While
we acknowledge that poverty, especially in affluent countries, must be understood in a broad way
with conceptional links to social exclusion (Madanipour, Shucksmith, and Talbot 2015),
multidimensional poverty (Alkire and Apablaza 2016) or nonmonetary indicators (A. B. Atkinson
2019), it is still very common to operationalize poverty by measuring financial resources (UN
2017). This has the advantage to be able to measure poverty in a conceptional clear manner and
many studies show that the lack of financial resources is at the core of poverty. As Switzerland is
one of the few countries that levy taxes on wealth, our data includes detailed information on
wealth, and we are furthermore able to measure poverty by assessing the financial situation of a
household by its income and its wealth. Therefore we are able to include asset-based measurement
of poverty (Brandolini, Magri, and Smeeding 2010).

In the next section (2) we summarize the literature on poverty risks in affluent countries, to
point out in what way our study complements the literature on territorial poverty in affluent
countries. We then describe the data and indicators we use to measure poverty (section 3) and our
strategy of analysis. Section four (4) begins with an analysis on how the social structure of the
poor differs in cities and the countryside. We then show variable importance risks for individual
and regional characteristics and how these risks differ in urban and rural parts.

2 Theory

2.1 Poverty in affluent countries

General Trends

Large international organizations such the World Bank or the Organisations for Economic
Co-operation and Development (OECD), that monitor the development of prosperity and poverty
around the world in general identify for Europe rather mixed progress in the last few decades.
Independent of how it was measured income poverty increased. Of special importance was the
financial crisis in 2008 that pushed many households below the poverty line and changed the age
profile of poverty, with young people replacing the elderly as the group most at risk of poverty
(OECD 2015). At the same time, high-income countries in Europe and Central Asia experienced
negative or low levels of shared prosperity (World Bank 2020). Some explanatory factors focus on
the emergence of superstar firms that led to increasing monopolistic rents and a declining labor
share, which did not benefit lower-skilled workers during this period (Autor et al. 2017; Rinz 2020).
Others stress the fact that technological change had 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). These ICT-driven economic advances
seemed to result in strong economic growth especially in urban areas, while rural areas are
struggling to attract high-skill workers and the rift between regions continues to deepen (Eckert,
Ganapati, and Walsh 2019). While these studies offer valuable insights on macro developments
like the structural change of the economy or the importance of crisis, they do not answer the
question of how it is possible that a substantial part of the people in rich countries struggle to
acquire enough financial resources.

Poverty risk - Between economic opportunities and welfare mitigation
To disentangle the poverty puzzle it is furthermore helpful to see poverty as the result of
micro-level interactions and macro-level forces that set the framework (Sidney 2009). One strand

of the literature points out that there are characteristics on the level of individuals or households
that are strongly associated with the risk of becoming poor. Such factors are employment status,
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educational level, citizenship, age, health status or the civil state like being a single parent or
divorced (R. Atkinson and Da Voudi 2000; A. B. Atkinson, Marlier, and Nolan 2004). Some argue
that differences across ascribed characteristics such as race, citizenship, gender or age groups
potentially refer to discrimination within a society (Tilly 1999; Humbelin and Fritschi 2018).
However, whether these characteristics or social situations lead to poverty is strongly shaped by
macro-level context. On the one hand, there is a substantial body of literature that investigated
the structural re-configurations across Europe since the 1970s (Andreotti, Mingione, and Polizzi
2012). De-industrialization, the upheaval of the global economy, technological change, and its
impact on local labor markets, as suggested above, undoubtedly changed which occupations,
professions and education yield rents on the labor market and which are at risk to be overhauled.

There is another influential set of literature that points out that the level of
decommodification, state redistribution or more generally the social protection scheme and its
ameliorative interventions define to what extent and which groups become poor (Esping-Andersen
1999; Vandecasteele 2015). In this vein, Bonoli (2007) drew attention to the fact that western
welfare regimes were built heavily around male breadwinner models. A model that was
predominant around the post-war area, but since then a lot changed with respect to family
arrangements (PONG and JU 2000; Demo, Aquilino, and Fine 2005). Western welfare states are
confronted with new social risks such as precarious employment, long-term unemployment,
working poverty (Crettaz 2013) or inability to reconcile work and family life. Furthermore, the
finding of Causa and Hermansen (2020) is of utter importance to understand how welfare states
changed. They found that the redistributive effect of taxes and social transfers declined in the
period from 1995 to 2014 on average and across most of the OECD-countries. This retreat of the
welfare state has to be seen in the context of welfare state restructuring that included a
transformation from welfare to workfare principles (Vis 2007). This tightening of welfare
instruments also had an influence on the access to social benefits for poor as suggested by the
growing literature on non-take-up of social benefits (Eurofound 2015; Hernanz, Malherbet, and
Pellizzari 2004; Hiimbelin 2019). In the end it becomes evident that individual poverty risks can
only be properly understood in the economic and policy environment.

Relevance of places and regions

While there is a lively discourse on the role of macro level factors as described above, there
is another strand of literature that focuses on regional patterns of poverty. This local environment
approach offers a promising link between the micro and the macro level. It is widely 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). It is, however, also
commonly known that estimating regional poverty rates, given the available data, is not an easy
task (see Copus et al. 2015). Therefore, empirical studies following the local environmental
approach are still scarce, but there are several studies that give insight on how and why “places”
are relevant with respect to poverty.

A recent report from the World Bank notes that people in the bottom 40 percent of the
income distribution disproportionally often live in rural areas (World Bank 2020). Worldwide
rurality seems to be an area with a heightened risk of becoming poor. But is this true for a generally
prosperous region like Europe? The answer is more complex. Urbanity, or rurality, are often
associated to poverty in different ways. According to the European Commission (2010), poverty is
more common in densely populated areas than less populated counterparts in the EU-15 countries.
This “urban exclusion” is mainly an effect of segregation of poor that tend to live together in
neighborhoods where they can afford it (Madanipour 2015; Foulkes and Schafft 2010). Living in a
poor neighborhood may enhance poverty further through “territorial stigmatization (Wacquant
2008). However, there is also poverty in rural places (Bertolini, Montanari, and Peragine 2008).
This is mostly attributed to sectoral change as part of the technological progress and a decline of
employment opportunities in specific areas. This might be a decline of the industrial sector
(Bennett, Beynon, and Hudson 2000) or the agricultural sector (Shucksmith and Schafft 2012).
While some leave the area, some people remain trapped by their lack of opportunity and mobility.
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A valuable literature review was done by Blank (2005). While she focuses on the United
States, her findings are generalizable and helpful for better understanding the situation in Europe.
Blank (2005) discusses five features that help to understand “locality” of poverty;

1. One key role is played by the natural environment. It defines accessibility or ease of travel
from a specific location to a market. Climate and the natural resources define too, which
economic activities are suitable, and which are not. In the end cities were established with
a favorable initial situation with respect to their natural environment.

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

3. Public and community institutions are those organizations that operate within an area to
ensure its functioning. They include general infrastructure such as the police or the
educational system, but also those institutions that provide public assistance programs.
These institutions represent the welfare regime and are - together with the economic
structure - part of the opportunity structure of inhabitants of a specific region.

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 an element
of the discussion of welfare stigma usage (Moffitt 1983). More isolated and rural
communities may have stronger social norms.

5. The last factor refers to the demographic characteristics of the population. Locations with
only lower skilled workers often have higher shares of poor people. Albeit 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.

Another important project in this area of territorial poverty research is the TIPSE-project.*
As part of this project ,Copus et al., (2015) were among the first who estimated regional at-risk-
of-poverty rates for 20 European countries. They performed a correlation analysis to identify
potential socio-economic drivers of poverty, where they synthesize several theoretical strands of
regional poverty drivers. They distinguish between five topics.

1. Agglomeration: measures access to centers since it is assumed that the access to economic
activity may increase earnings potential, while peripherality may increase vulnerability.

2. Productivity: regions with higher productivity may be associated with lower poverty rates.

3. Labor market: Here job offers are of interest and it is assumed that high levels of inactivity
or unemployment are correlated with poverty prevalence.

4. Sectoral structure: refers mainly to lags of adjustment of the economy to a changing
economic environment or the impact of globalization.

5. Human capital: captures mainly the different compositions of the regional population like
if people are in general well educated or not.

Less surprising was the finding of a strong association with (un)employment rates and
poverty rates as a general pattern among Europe. Interestingly they identify welfare regimes to
modify these patterns. Similarly Weck and Lobato (2015) find with a cross-comparative analysis
that economic, labor market developments, welfare regimes and also the immediate living
environment influence poverty risks.

As we are able to use individual data with the possibility of geocoded linkage to
municipalities, we can contribute to the territorial poverty literature studying the case of
Switzerland as we will lay out in the sections that follow. To be able to grasp the following results,
it seems of importance to know where Switzerland must be placed with respect to its poverty
prevalence and its welfare regime.

* https://www.espon.eu/tipse
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Poverty and the welfare state in Switzerland

Although Switzerland is one of the richest countries in the world, a considerable part of the
population lives with an income below the national poverty line. Official statistics collected by the
SDG country report show (Swiss Confederation 2018) that poverty rates in Switzerland stagnated
or even slightly rose. In 2016, 7.5 percent of Switzerland’s permanent resident population - around
615,000 people - were affected by income poverty. According to official numbers poverty rates
are especially high for individuals of retirement age, as well as non-European immigrants, people
with low education, lone parents and for people living in a household with bad or no access to the
labor market (Federal Statistical Office 2020).

Poverty rates are regularly provided on national level and by major regions (NUTS-2 EU)
(Federal Statistical Office 2020). Since poverty policies are strongly driven by cantons, which are
the main substate divisions in Switzerland, it is a known deficit that cantonal or even communal
poverty rates are unavailable. It is only recently that with the availability of full-population registers
research activity started to fill this gap. As we outline in the next section, methods of data-linkage
play a key role to build a suitable database to study regional poverty patterns.

For a general classification of our results then, some knowledge with respect to the welfare
regime might also be helpful. Originally, Esping-Andersen (1990) classified Switzerland as a liberal
welfare regime, but since Switzerland was a latecomer with respect to its evolvement of the social
security system, it has later converged to a rather classic Western European welfare state with
mixed elements (Armingeon 2001). The old-age and survivors' insurance for example follow the
social democratic mode (egalitarian/universalistic /redistributive), the occupational pension plan
however implies a rather conservative logic (status-preserving) and the health insurance sector,
with its strong position of private actors, incorporates a liberal side. Hiusermann (2010) argues
that Switzerland as a whole tends to the conservative welfare model because it emphasizes the
insurance principle, the welfare state is primarily financed by wage contributions, eligibility for
benefits is closely linked to gainful employment, and social rights are (in part still) aimed at
providing material security for the family breadwinner. At the same time, Ebbinghaus (2012) points
out that a nationwide classification falls short, because Switzerland is organized in a federal way
with a lot of autonomy on the subnational level. There is even a study by Armingeon, Bertozzi, and
Bonoli (2004) that classifies all Swiss cantons according to the principles of Esping-Andersen
showing quite some heterogeneity especially with respect to taxation and the instruments
addressing poverty.® While social insurances addressing unemployment, old age, disability, or
maternity are regulated nationwide, the instruments addressing poverty can differ. Social
assistance, the last safety net, is guided by national recommendations, but cantons are open to
adjust. There are also means-tested benefits like premium subsidies and family supplementary
benefits where the scope of action for the cantons are high. With respect to understanding poverty
it is therefore important to account for cantonal differences.

2.2 Research Questions

An extensive literature shows that place itself might be a reason why people become or are
poor. Based on the theoretical background, we formulate three research questions that we can
address in the empirical part of this paper to deepen the understanding of the linkage between
territorial characteristics and poverty.

(1) Is the social structure of the poor different in urban and rural areas?
(2) How important is the opportunity structure with respect to the risk of being poor?
(3) Are common poverty risk factors equally important in urban and rural parts?

> 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.
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While answering descriptive questions like question 1 causal relationships can only be
anticipated. Nevertheless, by uncovering the social structure of the poor we expect valuable insight
to identify potential target groups for policy interventions. For example, in regions with mainly
elderly poor poverty programs must be set up differently compared to regions where young adults
form the majority of those affected by poverty. Answering questions 2 and 3 helps offer insight
into the spatial poverty mechanisms that influence poverty.

Before we go on to analyse these questions in Section 4, we first explain how we measure
poverty and poverty risk factors and describe the method we use to determine variable importance.

3 Data and Methods

3.1 Measuring poverty using linked tax data

Poverty is a multidimensional concept and not just reducible to financial resources. There
are several personal resources such as education, health, housing and social network that relate
to the possibility to cope with difficult living conditions. But all these dimensions are still connected
to financial resources. Therefore, poverty is commonly measured by the financial resources
individuals have at their disposal (for example, see Caminada et al. 2021). For the following
analyses we refer to the social minimum substance level of Switzerland as a key indicator to
measure poverty. This is the officially established absolute poverty line and at the same time the
threshold that qualifies for social assistance. A household is poor when its expenses for the
minimum needs ( as set by the national standards, see BKSE 2020; Schweizerische Konferenz fir
Sozialhilfe 2015) outweighs its total income including social transfers from insurances or other
benefits. But this indicator describes the financial situation only incompletely since some
households may have financial reserves to supplement their resources from income. We therefore
build a second indicator of poverty following an asset-based poverty measurement approach
(Brandolini, Magri, and Smeeding 2010; UN 2017), which measures the financial situation more
accurately. According to this indicator a household ranks as poor if it does not have sufficient
income to finance the daily needs and does not have enough reserves to cover the gap for 12
months. Since household members in general share resources, we assess poverty at the household
level. The unit of analysis is however the individual.

Many European poverty studies and many official statistics on poverty draw on survey data
e.g. the European Union Statistics on Income and Living Conditions. However, survey data
insufficiently represent the population with low income ((Himbelin and Farys 2016; Korinek,
Mistiaen, and Ravallion 2006; Hader, Hader, and Kithne 2012)) which can only partly be corrected
with statistical weights. In contrast, tax data provide a more reliable image of the financial
situation®. For the following analysis we use linked fiscal and administrative (Wanner 2019)
datasets for the year 2015 for the canton of Bern. It is a large canton of Switzerland hosting the
capital and which has a mix of urban and rural parts that represent the situation in Switzerland
quite well. Starting with the register of the permanent residents of the canton we dispose of fiscal
data of all residents with full tax data, that is 89 percent of the permanent population (N=910346
Persons, 428,709 households).” The restrictions of the dataset, and creation of main variables,
closely follow (Fluder et al. 2020). Poverty should be measured on the unit of households (UN,
2017, S. 26-27) but tax dossiers are not always identical with households. So, based on the register
of buildings and appartements we define households as those people sharing the same residential
unit. Fiscal data encompass only taxable income. As most of means-tested benefits are not
included in tax data, we link information of the main social benefits to our data (i.e. social
assistance, reduction of health insurance premiums, supplementary benefits to old-age, survivor’s
and the disability insurance). With the availability of fiscal information we have an ideal dataset to

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

7 Individuals with incomplete information are excluded. 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.
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measure poverty on a financial indicator and this enables us to also include financial reserves
(Caner and Wolff 2004); Brandolini, Magri, and Smeeding 2010). In addition, the quite full
representation of the population permits detailed analyses on the level of socioeconomic groups
and small-scale spatial regions.

To be able to assess poverty risk of individuals from different social groups, and in different
social situations, we need information beyond those on financial resources (e.g. education,
employment). We can build these variables only partly from the register data (e.g. household
situation, citizenship) and we therefore needed further information from the structural survey, a
large survey complementing register data in Switzerland. However, since the structural survey is a
sample survey among the population above 15 vyears, this information is available only for a
subsample of the dataset. Therefore, for analysis using the structural survey (especially the
variable importance analysis), the sample is reduced from 910,346 to 106,850°% observations. The
subsample differs in its main characteristics to some extent from the overall population (c.f. Table
10 in the appendix). We therefore balanced our subsample using e-balance (Hainmueller 2012;
Athey and Imbens 2017)) to achieve a representation of the overall population with respect to
distribution of age groups, gender, nationality, marital status, household type and income classes.

In addition, we linked information on level of individuals with municipality profiles from the
FSO for the year 2015 (FSO 2015) to gain information for a wide range of measures of the
opportunity structure at the level as described in the next section.

3.2 Poverty risk factors and the opportunity structure

We distinguish between three groups of characteristics with potential influence on the
individual poverty risk. At the individual level, we distinguish between social groups and social
situation. Our third set of variables measures the opportunity structure. A detailed description of
the indicators used (including basic descriptive statistics and the data source) can be found in
Table 1 in the appendix.

To help differentiate between social groups we use age, gender, and citizenship. These are
characteristics that remain mostly stable throughout one’s lifetime with age referring to certain
cohorts with a common historical-biographical background and citizenship influenced by
birthplace. Drawing on Tilly (1999), we argue that an effect related to these characteristics can
indicate discrimination. To represent different social situations people are living in we use a set of
variables that are often used in the literature to study poverty risks. We use education, household
type, civil state, sector of occupation, health status (degree of disability), employment status,
number of employed household members and household size. Variables belonging to the second
group describe the immediate social situation, e.g. access to the labor market or skills (education,
sector of occupation) and they can be addressed by poverty interventions (Nielsen, Sarensen, and
Taber 2008). These variables are used to describe the social structure of the poor in urban and
rural areas (research question 1) and they are used to determine the importance of risk factors on
the individual and household level compared to the opportunity structure (research question 2)
and also to see if poverty risk factors differ in urban and rural parts (research question 3).

Variables belonging to the latter group capture the opportunity structure surrounding
households. Following Blank (2005) and Copus et al. (2015), we tried to represent different aspects
of the opportunity structure. To capture accessibility of a region by its natural environment we
use a classifier that distinguished between mountain and non-mountain areas. To address the
economic structure, we use variables that divide regions based on predominantly agricultural,
industrial and service activities. We have a version based on reported employees and on
workplaces. Additionally, we have the regional performance of the labor market measured as
density of workplaces, population share of employed and unemployed. Finally, we tried to include
indicators to measure public and community institutions and social norms. We use political leaning
as proxy to measure these two dimensions. Since local welfare provision is organized by local

8 Using data pooled over the years 2010 - 2016 for the structural survey, c.f. (Wanner 2019).
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communities and welfare ideologies strongly differ by right and left wing ideologies (Roosma,
Oorschot, and Gelissen 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
predominant language. Since language regions depict different cultures and traditions that build
one of the dimensions of the political cleavage system in Switzerland (Linder, Ziircher, and Bolliger
2008) we proxy part of the different institutional and normative setting with this variable.

As a general proxy for all kinds of spatial differences, we use the urbanity variable that is
based on the official classification of municipalities and which classifies every municipality as a
city, or being in the agglomeration, or on the countryside. This last variable is also used in the
empirical part to distinguish between urban and rural parts. The indicators for the opportunity
structure are mainly used to answer research questions 2 and 3.

3.3 Determining variable importance using random forest

While the analyses of the social structure of the poor population is straightforward, the
strategy to determine variable importance of poverty risks is more elaborated and needs further
explanation.

In a first step, we performed a basic model check. Therefore, we calculated a logit regression
model with income poverty and asset-based poverty as binary outcomes. The variable importance
measure is dependent on other correlated variables. We run a variance inflation factor analysis
(O’brien 2007) to exclude multi-colinear predictors that could hamper the interpretation of the
variable importance results. We kept all the variables in the set of regressors, since no variable
exceeded the upper bound of 2.23 (c.f. Tables 6 and 7 in appendix), which is a commonly used
rule of thumb for categorical variables®. Although the model has some difficulty correctly
classifying the poor, it has a good overall performance with only 4.3 percent overall classification
error rate for income poverty and 2.8 percent for the asset-based poverty model.

Variable importance was determined by random forest. Random forest is a machine-learning
approach that combines large sets of classification and regression trees and has increasingly
gained attention in economics (Athey 2019; Nosratabadi et al. 2020).

Covariates are tested to find the best covariate to split the data into two portions, in case
of categorical responses minimizing the number of wrongly classified observations. The binary
partitioning is repeated until only a small number of observations is left at the endpoints (“leaves”).
Classification and regression trees are high variance, but low bias learning procedures (Hastie,
Tibshirani, und Friedman 2008). To balance the high sensitivity of trees to small changes in the
data random forest combines a large number of trees to a “forest”. In our analysis we use 500
trees for each random forest model.

To achieve a decorrelated set of trees two random components are present in the algorithm: 1)
each tree is fit to a randomly resampled part of the original data where each subsample is taken
with replacement, and 2) for each split only a random subset of the covariates is tested. The
number of covariates to choose from for each split we used in our analysis is the (rounded down)
square root of the number of covariates.

The estimate is then taken as a majority vote of the observations falling into the same leave of all
trees.

Random forest has the advantage of accounting for non-linear relationships and interactions
in the data without the need to explicitly know and specify them (Molina and Garip 2019; Athey
and Imbens 2017; Hastie, Tibshirani, and Friedman 2008). Since we are studying individual,
household and contextual characteristics where cross-level as well as same-level interactions are
expected, this is an important feature (Karpievitch et al. 2009; Hajjem, Bellavance, and Larocque
2014; Speiser et al. 2019). Confusion matrices can be constructed for the predictions of a random
forest model (c.f. appendix). Lastly, random forest allows to relatively quantify the importance of

° Due to indications that continuous variables may gain more consideration in the variable importance analysis than
categorical variables (Strobl and Zeileis 2008), we have recoded all our regressors as categorical variables.
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a variable. For a binary dependent variable this can be done by calculating the mean decrease of
gini impurity.

For a single tree, gini impurity measures how well the covariates split the data i.e. by how
much the probability to wrongly classify a datapoint is decreased if we had to randomly classify a
datapoint over the whole dataset versus if we randomly classify a datapoint within either of the
splits after we split the data according to the covariate, weighted by the share of observations in
the respective split. In the extreme case where a covariate perfectly splits the data the gini impurity
will equal zero, whereas for an imperfect split it will be higher than zero. For the random forest
variable importance can then be measured as the mean decrease of gini impurity over all the
random trees obtained by that covariate.

Variable importance is a relative measure and depends on how well an indicator can be
predicted, i.e., how much baseline impurity there is. Since asset-based poverty can be predicted
better than income-based poverty also in the case of random forest (c.f. appendix), the values of
mean decrease of gini impurity will, hence, be lower for asset-based poverty. To make comparisons
across the two indicators possible, we further standardize variable importance by dividing the
mean decrease of gini impurity of each covariate by the total mean decrease of gini impurity of all
covariates in each model.

4 Results

In the empirical part of the paper, we address the three research questions that were
presented above (see Section 2.2). We start with an analysis of the social structure of the poor (see
4.1) and then go on to look at the relevance of the opportunity structure (4.2). Finally, we show
how and if the importance of poverty risk factors differs by urban and rural parts (4.3).

4.1 Social structure of the poor in Cities, Agglomerations and in the Countryside

As a first analytical step, we look at how the population of the poor differs by comparing
them to the overall population (dashed line). We begin with the characteristics that can be used to
distinguish the population by social groups. To unveil the spatial dimension, we divide the analysis
by the population living in cities, the countryside and agglomerations. The analysis is done using
the classical income poverty measure and the asset-based poverty measure. To unravel the general
patterns, we show data-visualizations. The related numbers and poverty shares by subgroups can
be found in the appendix.

Berner Fachhochschule | Soziale Arbeit 11



Graph 1 : Social structure by social groups
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WISIER data canton of Bern, 2015

Note: The graph shows shares of the poor across age groups, citizenship and sex for poor living in
cities, agglomerations and in the countryside. The dashed line is the share in the overall population.

From a methodical perspective, we observe that the results differ if we use the income
poverty measure or the asset-based poverty measure. Differences are very strong with respect to
age groups but are also present with respect to citizenship. Especially the share of poor people
that reached the retirement age drops significantly when switching from income poverty (38.9% of
all poor) to the asset-based poverty indicator (13.9%). Since pensions plan in Switzerland rely on
private savings as well, and because people have the option to get capital from their occupational
pensions instead of a rent, it is the concept of the swiss pension plan that retirees in Switzerland
partly live of their financial reserves. It is not surprising that less retirees fall below the asset-based
poverty line if financial reserves are accounted for. With respect to citizenship the differences
signify that Swiss citizens are more often able to build financial reserves compared especially to
foreign citizens from countries other than south, north, or western Europe.

With respect to the spatial dimensions, the following patterns can be identified: In respect
to the countryside, the share of poor people in retirement age and poor swiss people are higher
compared to other regions (income poverty: 47.4% in the countryside vs 37.8% in agglomerations
and 26.0% in cities, asset-based poverty: 18.8% in the countryside vs 13.0% in agglomerations and
9.4% in cities). Similarly, poor people within working age and foreigners are found relatively more
often in cities and agglomerations. Surprisingly, this is also true for naturalized people. Although
the result is not surprising the elevated prevalence of income poverty and asset-based poverty for
migrants from outside of Europe and Naturalized no matter their migration background is a new
result. Previous literature has focused more on within-country migration movements (for instance
from rural to urban parts and how this influences poverty rates) (however c.f. somewhat similar to
us (Foulkes and Schafft 2010). Finally, poor individuals from the southern part of Europe tend to
live more often in agglomerations. This might be because foreigners from the southern part of
Europe, mainly Italy, migrated to Switzerland in the 1950’s and 1960’s. This group of foreigners
are considered mainly assimilated by now and don’t live - as newcomer migration groups - in the
cities. Moving to the agglomeration does not protect them from becoming poor, however.

From an overall perspective, we find the following interesting patterns. Gender differences
are rather small. While with respect to income poverty women are over-proportionately more often
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poor than men (55.5% female), these differences get smaller including assets, but there remains a
difference (52.3%). With respect to age groups, we identify a dramatic shift of the poverty profile.
Assessing poverty with the classic income poverty measure, retirees dominate the numbers. In
contrast, assessing poverty including financial reserves changes the focus to children and families.
These groups are then disproportionately often poor, and do not seem to have a lot of financial
reserves to bypass episodes of income poverty. In this life episode financial reserves are often
used to acquire housing if one was able to save money. Having financial reserves at later live stages
is more common.

As a further step of our social structure analysis, we show differences with respect to several
characteristics that define the social situation of the population (see Graph 2). While 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 1 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 compulsory education: 7.1% vs 3.1%) and more often they are not or
badly attached to the labor market (non-working: 40.5% vs 5.7%). We also see differences with
respect to the sector of occupation, that is, a characteristic that links the individual situation and
the opportunity structure. Overall, we see that poor comparatively less often work 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%). With respect to health status, we do not observe any
striking anomalies which signifies that those who qualify for an invalidity rent are not
disproportionally often among the poor. However, we cannot show how health status affects
poverty risks beyond invalidity.

While these patterns hold independently with respect to the spatial dimension, we observed
some interesting spatial differences. In the countryside we find more often poor widowed (7% vs
4.4% in agglomerations and 3.2% in cities), retirees (17.3% vs 12.3% in agglomerations and 8.7%
in cities) and people with low education (secondary 1: 17.8% vs 14.9% in agglomerations and 15.3%
in cities). We also see more often poor that are working independently (9.1% vs 5.8% in
agglomerations and 5.5% in cities) or in the agricultural activity (6.3% vs 1.8% in agglomerations
and 0.6 in cities). In cities the poor are more often singles (53.3% in cities, 45.4 % in the
countryside). In agglomerations married with children are disproportionally present (32.6% vs
39.4% overall). Non-Working poor are also more dominant in cities (44.3% vs 35.8 countryside).
With respect to the sector of occupation we find that poor are over-proportionally often freelancers
(14.9% in cities, 16.0% in agglomerations vs 8.6% countryside) and working in small services like
hairdressers or private household helpers (6.3% in cities, 4.8% in agglomerations vs 3.8%
countryside).

From the methodical perspective we see again the big change between income and asset-
based poverty assessment for those who are retired (34.5% income base vs 12.9% asset-based).
We also see a shift with respect to civil state. While the drop of the share of poor for widowed
probably mirrors the situations of retirees, there is also a shift with respect to married and single
persons, that refers to different life stages and possibilities to accumulate financial reserves.
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Graph 2 : Social structure by social situation
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Note: The graph shows shares of the poor across civil state, education, employment status, health
status, 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
shares in the overall population.

4.2 Relevance of the opportunity structure

In a next step we move on to study the importance of variables to predict the poor
population to distinguish the relevance of different characteristics as outlined in section 3.3. We
show the importance of all characteristics that we used to describe the social structure of the poor
and our set of variables that indicate different opportunity structures. We show results for all social
group, social situation, and the opportunity structure characteristics separately and an overall
model with all variables included.
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Graph 3: Variable importance by social group, social situation, and opportunity structure
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Note: The graph shows variable importance to predict poverty derived from random forest models.
The dashed line is Standardized Mean Decrease of Gini Impurity over all variables to identify variables
with prediction power below and above the model average. Variables are ordered by asset-based
poverty.

Overall, the variables capturing the social situation are the most important to predict poverty.
The ranking is led by characteristics that measure one’s attachment to the labor market closely
followed by the variable that measures the sector of occupation. While this last variable is less
important in the analysis covering only characteristics of the social situation it gains importance
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 important for predicting poverty, expressing
that the opportunity structure is less important compared to the social situation. Among the
variables of social groups, the age group variable 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 agglomerations and in the countryside'®, the mere differentiation of
these three types of urbanity has comparatively low predicting power to identify poverty (see
urbanity). Among the characteristics that measure the opportunity structure those that stand for
economic structure are more important than the variables measuring accessibility (mountain area)
and the institutional and normative context (political leaning and language).

' 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.

Berner Fachhochschule | Soziale Arbeit 15



4.3 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, agglomerations, and in the countryside.

Graph 4 : Importance of poverty risk factors in Cities, Agglomerations and in the
Countryside
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Note: The graph shows variable importance to predict poverty derived from random forest models.
The dashed line is Standardized Mean Decrease of Gini Impurity over all variables to identify variables
with prediction power below and above the model average. Variables are ordered by asset-based
poverty.

Results in Graph 4 suggest that the importance of poverty risk factors is rather constant
across regions. Despite where people live, the employment status, the number of household
members that are active in gainful employment and the sector of occupation, remain the major
importance to predict poverty. Similarly, characteristics of the social groups like sex and
citizenship are of subordinate importance in all regions with exception of age groups. Poverty at
different live stages ranks generally higher, but it seems to be a topic that is of special relevance
in the countryside, where the importance of the age groups variable takes the second place. Finally,
the opportunity structure seems to have comparatively lower importance values everywhere.

5 Summary and Discussion

Following theories referring to the economic change that favors urban areas with its service
and tech-based economies, it might be assumed that poverty occurs mainly in suspended areas
on the countryside. 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 rather a methodical artifact. Since we are able to construct
an asset-based poverty measure accounting for household incomes and financial reserves, we can
show that a part of income poor people is not qualified as poor as soon as the wealth situation is
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accounted for. 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 bad access 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 how a place-based approach to poverty leads to
a better understanding of regional aspects of poverty.

While our study confirms many previous findings in the poverty literature like that the poor
disproportionally often have low education, are single parents or those working in unsteady
occupations with seasonal fluctuations like gastronomy or tourism 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 above 66 shows: in cities: 4.2% are poor and 6.6% in the countryside.
We assume that non-take-up of social benefits that is more prevalent in rural regions
(Hiimbelin 2019) plays a part in explaining this difference. Having in mind that our asset-
based measure is constructed to give a general sense of the importance of financial
reserves and does include reserves for only a year, it can be hypothesized 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 for example be estimated
if the reserves are high enough to maintain a standard of living outside of poverty until
they have reached the age according to 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 the economic and societal change.

2. In urban parts other groups are disproportionally often among the poor. Freelancers,
cultural professionals, and people working in small personal services like hairdressers or
housekeepers can more often be found among the poor. While the new tech-based
economy leads to innovations and hubs mainly in cities, 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 below the poverty line compared to
occupations with more consistent working conditions like those working in industries,
finances, or administration. Also, a phenomenon of cities is that they contain a 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 is at a heightened risk of poverty. Foreigners with a background
outside from Europe are by far stronger affected than foreigners from European neighbor
countries. Foreigners from the northern or western part of Europe are not excessively
represented among the poor. This highlights 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 and professional training that not necessarily fits the demands of the

" The agglomerations seem to behave as a subtype of the cities with poor from the southern part of Europe tending to live
in agglomerations more often.
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Swiss labor market. The heightened poverty prevalence we discover suggests that these
groups can struggle to take a foothold albeit 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 benefits. Indeed,
the receipt of social assistance can become a reason for a withdrawal of the residence
permit, which has the effect that these groups are incentivized to not apply for social
assistance more or less voluntarily which makes them an especially vulnerable group.

Based on these findings, it is recommended to ensure poverty programs are set up to address
the specific situations of the various groups, which are not necessarily the same in urban and rural
parts. In rural parts it should be ensured to have counselling programs addressing the situation
of retirees and agricultures. Poverty polices in cities should have a special focus on people with
unsteady working conditions like freelancers and those engaged in small personal services.
Additionally, special programs should be tailored to be able to reach out to foreigners with a non-
European background.

Our machine-learning based risk-factor assessment 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 the
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 which also rank 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 worthwhile to be addressed in further research. Finally, all characteristics
that relate to the opportunity structure have comparingly low predictive power compared to the
social situation and social group. This does not necessarily entail that factors like accessibility,
social norms, local economic structure, and local institutions do not play any role. On the contrary,
we believe such factors are crucial elements in a holistic approach to and theorizing about on
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. The basic coverage of social service institutions is
also provided. Moreover, since we study the situation in one canton, the basic welfare regulations
are constant across the whole region. To gain more insights with respect to the relevance of the
opportunity structure, we recommend comparative studies between different regions of the same
countries or between different countries.

Our detailed analysis of the social structure of the poor and the risk factor analysis give
valuable insights in which respect spatial dimensions relate to the poverty phenomena in an
affluent country. Based on the observed patterns, causal relationships can be anticipated. However,
we suggest further analysis to clarify the “why” behind the observed patterns in depth.

12 This is not a contradiction to the findings above. Since the results of the risk factor analysis assess the independent
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 labor market
the result of the risk factor assessment signifies that it is the access to the labor market that actually affects the poverty
risk, not citizenship.
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8 Appendix

Table 1: Population shares by indicator used and urbanity:

Indicator Indicator Overall City Agglomeration Countryside Data
name categories Population source
(description)
& Theme
N =910'346
Citizenship Swiss; 83.5% 75.1% 83.2% 89.5% Statpop
(Naturalized if Northern and
country of origin Western European; 2.6% 3.4% 2.6% 2.2%
is not Southern
Switzerland but  European; 2.7% 4.3% 2.3% 1.9%
nationality is Other Countries; 4.6% 8.1% 4.8% 2.1%
Switzerland). Swiss-Naturalized. 6.6% 9.1% 7.2% 4.3%
Social Groups
Sex Female; 51.4% 52.3% 51.6% 50.4% Statpop
Male. 48.7% 47.7% 48.4% 49.6%
Social Groups
Age groups 0-4; 4.9% 5.1% 4.8% 4.9% Statpop
5-18; 13.3% 11.6% 13.3% 14.5%
Social Groups 19 - 25; 7.5% 7.5% 7.3% 7.7%
26 - 65; 54.7% 56.6% 54% 54.1%
66 and older. 19.5% 19.2% 20.6% 18.7%
Education No compulsory 3.1% 3.8% 2.3% 3.3% Structural
(Highest education; Survey
completed Sek 1; 9.1% 9% 7.9% 10.2%
education). Sek 2; 59.4% 51.8% 59.9% 64.4%
Tertiary education. 28.4% 35.5% 29.8% 22.2%
Social Data not available. 66.7% 64.8% 67.9% 66.7%
Situation
Household One-person hh; 17.8% 22.8% 16.9% 15.2% Statpop
type (hh) Married w/o
children; 22.2% 19.1% 23.8% 22.7%
Social Two-person hh; 9.8% 12.5% 9.4% 8.4%
Situation Monoparental hh; 8.1% 9.2% 8.1% 7.5%
Married w/
children; 38.5% 31.5% 38.7% 42.9%
Unmarried w/
children; 2.7% 3.3% 2.5% 2.6%
Multiple couples
hh. 0.9% 1.5% 0.7% 0.8%
Civil state Single; 41.7% 46% 39.9% 40.5% Statpop
Married; 42.9% 36.6% 44.7% 45.4%
Social Widowed; 5.3% 5.4% 5.1% 5.4%
Situation Divorced; 8.4% 9.9% 8.6% 7.3%
Separated; 1.6% 1.8% 1.5% 1.4%
Other. 0.2% 0.3% 0.2% 0.1%
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Sector of
occupation

Social
Situation

Health status
(Degree of
Invalidity).

Social
Situation

Employment
status hh
(Dependent if
share of
independent hh

earned income is

below 0.2,
partially
dependent if
below 0.8,
independent if
above.
Non-working if
no hh earned
income and no
hh member of

Agriculture,
Forestry and
Fishing;
Manufacturing,
mining and
quarrying and
other industries;
Construction;
Wholesale and
retail, transport,
hotels and
restaurants;
Information and
communication;
Finance and
insurance
activities;

Real Estate
Activities;
Freelance,
scientific and
technical activities
as well as
administrative and
support service
activities;

Public
administration,
defense,
education, human
health and social
action;

Other services.
Data not available.

Healthy;
40 - 59%;
60 - 100%.

Dependent;
Partially
independent;
Independent;
Non-working;
Retired.
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3.1%

15.5%
6.6%

22.3%

3.5%

4.2%

0.9%

9.8%

29.1%
4.9%
88.2%

97.4%
0.7%
2%

71.5%

5.1%
3.2%
5.7%
14.4%

0.6%

11.8%
4.7%

20.1%

4.7%

4.6%

1.1%

11.8%

34.2%
6.3%
86.5%

96.8%
0.7%
2.5%

72.2%

3%
2.6%
7.7%
14.6%

1.8%

13.4%
6.2%

22.9%

4.3%

5%

1.1%

10.5%

30%
4.8%
89.2%

97.6%
0.6%
1.8%

72.4%

3.9%
2.8%
5.4%
15.5%

Structural
Survey
6.3%

20.4%
8.3%

23.5%

1.9%

3.2%

0.7%

7.6%

24.3%
3.8%
88.5%

97.6%
0.7%
1.8%

OASI data

70.3% Fiscal data
7.6%

4.1%

4.7%

13.3%
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age equal to 65
or above.
Retired if no hh
earned income
and at least one
hh member of
age equal to 65
or above).

Social
Situation

Number of
employed hh
members

Social
Situation

Household
size

Social
Situation

Economic
Sector of
Workplaces
(If share of
workplaces in
sector higher
than in median
of communities).

Opportunity
structure

Density of
workplaces

(If ratio of
workplaces over
population lower
than in 1
quartile / median
/ 3 quartile of
communities or
higher).

Opportunity
structure

Employees by
economic
sector

(If share of
employees in
sector higher
than in median
of communities).

None;

One person;
Two Persons;
Three Persons;
Four or more
persons.

One person;
Two persons;
Three persons;
Four persons;
Five or more
persons.

Predominantly
agricultural;
Pre. agricultural
and industrial;
Pre. industrial;
Pre. agricultural
and services;

Pre. industrial and

services;
Pre. services.

1<t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 4%;
Max: 27.5%.
Median: 7.4%.

Predominantly
agricultural,
Pre. agricultural
and ind.;

Pre. industrial;
Pre. agricultural
and serv.;
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20.2%
25.9%
38.6%
9.4%

5.9%

17.5%
34%

15.1%
20.9%

12.6%

7.3%

9%
2.3%

1.3%

26.5%
53.6%

31%

32.9%
16.4%
19.8%

4.8%

7.2%
7.0%

4.2%

22.3%
28.8%
35.6%
8.2%

5.1%

22.6%
33%

14.5%
17.6%

12.4%

0%

0%
0%

20.9%
25.5%
39.1%
9.2%

5.3%

16.6%
35.6%
15.4%
21.5%

10.9%

0.4%

0.2%
1%

0%

30.4%
68%

68.5%
26.2%
5.3%
0%

0.2%

0.1%
5.5%

2.4%

18%

24.4%
40.1%
10.4%

7.1%

14.9%
33.2%
15.2%
22.4%

14.3%

18.7%

23.1%
5.1%

3.4%

36.8%
12.8%

16.7%
29.5%
33.5%
20.3%

12.4%

18.5%
13.1%

8.6%

Fiscal data

Statpop

Munici-

pality
profiles

Munici-

pality
profiles

Munici-

pality
profiles

26



Opportunity
structure

Population
share

of employed
(If ratio of
employed over
population lower
than in 1+
quartile / median
/ 3™ quartile of
communities or
higher).

Opportunity
structure

Percentage of
unemployed
(If share of
unemployed
lower than in 1+
quartile / median
/ 3™ quartile of
communities or
higher).

Opportunity
structure

Political
leaning
(Measured as
share of votes
for social party
minus share of
votes for popular
party.

Then if share of
votes lower than
in 1< quartile /
median / 3
quartile of
communities or
higher).

Opportunity
structure

Urbanity
(Based on official
classification).

Opportunity
structure

Mountain
area

Pre. industrial and
services;
Pre. services.

1<t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 10.1%;
Max: 223.5%.
Median: 51.2%.

15t quartile;
2" quartile;
3" quartile;
4™ quartile.

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

Right;
Center-right;
Middle;
Center-left;
Missing.
Min: -83.7%;
Max: 21.9%.

Median: -12.9%.

City;
Agglomeration;
Countryside.

Non mountain
area;
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43.5%
33.4%

11.2%
13.9%
21.4%
53.5%

5.1%

15.6%
28.1%
51.2%

8.6%
11%
18.8%
61.6%
0.2%

25.7%
35.8%
38.5%

77.6%

53.5%
46.5%
0%

0%

0%
100%

0%
0%
0%
100%

0%
0%
0%
100%
0%

100%
0%
0%

98%

47.7%
44.1%

16.7%
18.3%
27%
38%

6.7%

27.9%
28.3%
37.1%

0%
3.8%
19.1%
77.1%
0%

0%
100%
0%

92.2%

32.8%
14.6%

13.6%
19.2%
30.4%
36.7%

21.8%
28.5%
28.6%
21%

22.6%
25.1%
31.2%
21.2%
0.5%

0%
0%
100%

50.2%

Munici-

pality
profiles

Munici-
pality
profiles

Munici-

pality
profiles

Municipali
ty profiles

Municipali
ty profiles
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Opportunity
structure

Language

Opportunity
structure

Mountain area. 22.4%
German; 94.8%
French. 5.2%

2% 7.8%
100% 99.8%
0% 0.2%

Table 2: Asset-based poor population by indicator and urbanity

Indicator name
(description)

Citizenship
(Naturalized if
country of origin is
not Switzerland but
nationality is
Switzerland).

Sex

Age groups

Education
(Highest completed
education).

Household type
(hh)

Civil state

Sector of
occupation

Indicator categories

Swiss;

Northern and Western
European;

Southern European;
Other Countries;
Swiss-Naturalized.

Female;
Male.

0 - 4;
5-18;
19 - 25;
26 - 65;

66 and older.

No compulsory education;
Sek 1;

Sek 2;

Tertiary education.

Data not available.

One-person hh;
Married w/o children;
Two-person hh;
Monoparental hh;
Married w/ children;
Unmarried w/ children;
Multiple couples hh.

Single;
Married;
Widowed:;
Divorced;
Separated;
Other.

Agriculture, Forestry and
Fishing;

Manufacturing, mining and
quarrying and other
industries;

Construction;

Wholesale and retail,
transport, hotels and
restaurants;

Information and
communication;
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Overall
Population

67.5%

3.4%
4%
16.2%
8.8%

52.3%
47.7%

7.1%
16.9%
8.6%
53.5%
13.9%
7%
16.1%
55.4%
21.5%
77.7%

30.9%
13.5%
6.6%
16.8%
29.4%
2.5%
0.4%

49%
31.9%
4.9%
10.6%
3.3%
0.2%

6.4%

10.2%
4.9%

28.1%
2.7%

2.4%

City
56.5%

3.4%
5.2%
24.1%
10.9%

51.7%
48.3%

7.3%
15.6%
9.9%
57.7%
9.4%
8%
15.3%
51.1%
25.6%
76.8%

33%
10.6%
8.9%
18.1%
26.7%
2.1%
0.5%

53.3%
28.6%
3.2%
11.3%
3.3%
0.2%

0.7%

9.7%
3.6%

26.8%
3.6%

2.2%

49.8%

86.6%
13.4%

Agglomeration Countryside

64.6%

3.1%
3.6%
18.3%
1%
52.3%
47.7%

7.5%
17.8%
8.9%
52.8%
13%

5.5%
14.9%
56.7%
23%
79.4%

28.1%
13.3%
5.9%
17.3%
32.6%
2.4%
0.4%

48.7%
32.9%
4.4%
10.3%
3.5%
0.2%

2.6%

8.9%
5.9%

28.6%

2.3%

2.9%

Munici-

pality
profiles

80.3%

3.6%
3.2%
7.1%
5.8%

53%
47%

6.5%
17.3%
7.2%
50.2%
18.8%

7.1%

17.8%
58.6%
16.5%
77.1%

31.2%
16.5%
5%
15.1%
29.2%
2.8%
0.2%

45.4%
34.1%
7%
10.3%
3.1%
0.1%

15.7%

12%
5.4%

29.3%
1.8%

2.2%
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Health status
(Degree of
Invalidity).

Employment
status hh
(Dependent if share
of independent hh
earned income is
below 0.2, partially
dependent if below
0.8, independent if
above.

Non-working if no hh
earned income and
no hh member of
age equal to 65 or
above.

Retired if no hh
earned income and
at least one hh
member of age equal
to 65 or above).

Number of
employed hh
members

Household size

Economic Sector
of Workplaces

(If share of
workplaces in sector
higher than in
median of
communities).

Density of
workplaces

Finance and insurance
activities;

Real Estate Activities;
Freelance, scientific and
technical activities as well as
administrative and support
service activities;

Public administration,
defense, education, human
health and social action;
Other services.

Data not available.

Healthy;
40 - 59%;
60 - 100%.

Dependent;

Partially independent;
Independent;
Non-working;
Retired.

None;

One person;

Two Persons;

Three Persons;

Four or more persons.

One person;

Two persons;

Three persons;

Four persons;

Five or more persons.

Predominantly agricultural;
Pre. agricultural and
industrial;

Pre. industrial;

Pre. agricultural and services;
Pre. industrial and services;
Pre. services.

1t quartile;

2" quartile;
3" quartile;
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1.3%

13.1%

23.6%
7.4%
93.5%

96.4%
1%
2.6%
36%
3.7%
6.9%
40.5%
12.9%

53.4%
33.2%
11.9%
1.3%
0.2%

30.3%
25.8%
14.9%
15.9%
13.2%
7%
8.3%
2.2%
1.1%
24.8%
56.5%

26%
35.3%
14.9%

1.2%

14.9%

26.7%
10.5%
92.6%

96%
0.9%
3%
39.5%
2.1%
5.5%
44.3%
8.7%

53%
34.5%
11%
1.3%
0.2%

32.6%
25.5%
15.2%
13.6%
13.1%
0%

0%

0%

0%
3.7%
96.3%

0%
51%
4.7%

1.4%

16.0%

24.6%
6.9%
94.1%

96.4%
1.1%
2.5%

37.5%
2.6%
5.8%
41.9%
12.3%

54.1%
33.6%
11%
1%
0.2%

27.3%
25.1%
16.2%
18.6%
12.8%

0.5%
0.2%
1.4%
0%
33.5%
64.4%

69.7%
25.2%
5.2%

1.3%

8.6%

19.3%
4.3%
93.8%

96.7%
1.1%
2.2%

31.5%
6.2%
9.1%
35.8%
17.3%

53.2%
31.6%
13.6%
1.5%
0.2%

30.6%
26.6%
13.6%
15.8%
13.5%

19%
22.6%
5%
3.1%
37.4%
12.8%

14.5%
29.0%
32.6%
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(If ratio of
workplaces over
population lower
than in 1% quartile /
median / 3™ quartile
of communities or
higher).

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

Population share
of employed

(If ratio of employed
over population
lower than in 1+
quartile / median /
3 quartile of
communities or
higher).

Percentage of
unemployed

(If share of
unemployed lower
than in 1% quartile /
median / 3 quartile
of communities or
higher).

Political leaning
(Measured as share
of votes for social
party minus share of
votes for popular
party.

Then if share of
votes lower than in
15t quartile / median
/ 3 quartile of
communities or
higher).

Urbanity
(Based on official
classification).

Mountain area

Language

4™ quartile.

Min: 4%;
Max: 27.5%.
Median: 7.8%.

Predominantly agricultural;
Pre. agricultural and ind.;

Pre. industrial;

Pre. agricultural and serv.;
Pre. industrial and services;

Pre. services.

1t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 10.1%;
Max: 223.5%.
Median: 54.6%.

1t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 0.2%;
Max: 7.4%.
Median: 1.5%.

Right;
Center-right;
Middle;
Center-left;
Missing.

Min: -83.7%;
Max: 21.9%.
Median: -10.7%.

City;
Agglomeration;
Countryside.

Non mountain area;
Mountain area.

German
French
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23.7%

4.5%
6.3%
6.6%
3.1%
45.8%
33.7%

8%

11.5%
19.3%
61.2%

9.5%

16.4%
16.9%
57.2%

9.2%
9.4%
15.7%
65.7%
0.2%

33.9%
29.8%
36.2%

75.4%
24.6%

93.3%
6.7%

44.3%

0%
0%
0%
0%
55.7%
44.3%

0%
0%
0%
100%

0%
0%
0%
100%

0%
0%
0%
100%
0%

100%
0%
0%
98%
2%
100%
0%

0%

0.1%
0.1%
6.4%
1.6%
48.4%
43.4%

14.1%
17.5%
27.9%
40.5%

4.4%
22.8%
24.7%
48%

0%
3.4%
17.9%
78.7%
0%

0%
100%
0%
91.8%
8.2%

99.7%
0.3%

24.0%

12.5%
17.3%
12.9%
7.2%

34.3%
15.8%

10.5%
17.2%
30.2%
42%

22.5%
26.4%
26.3%
24.8%

25.5%
23.3%
28.6%
22.6%
0.5%

0%
0%
100%

40.7%
59.3%

81.8%
18.2%
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Table 3: Income-based poor population by indicators and urbanity

Indicator Indicator categories Overall City Agglomeration Countryside
name Population
(description)
Citizenship Swiss; 77.3% 63.9% 74.6% 87.1%
(Naturalized if Northern and Western
country of origin European; 2.7% 3.3% 2.7% 2.4%
is not Southern European; 3.3% 5.3% 3.1% 2.1%
Switzerland but ~ Other Countries; 9.1% 17.0% 10.4% 3.4%
nationality is Swiss-Naturalized. 7.6% 10.4% 9.2% 4.9%
Switzerland).
Sex Female; 55.1% 54.5% 55.1% 55.4%
Male. 44.9% 45.5% 44.9% 44.6%
Age groups 0-4; 4.3% 5.4% 4.5% 3.6%
5-18; 10.7% 11.5% 11.1% 9.9%
19 - 25; 5.6% 8.1% 5.9% 4%
26 - 65; 40.5% 49.1% 40.6% 35.2%
66 and older. 38.9% 26% 37.8% 47.4%
Education No compulsory education; 7% 7.6% 4.9% 7.9%
(Highest Sek 1; 18.4% 14.4% 15.4% 22.7%
completed Sek 2; 55.8% 53.4% 58.8% 55.4%
education). Tertiary education. 18.8% 24.6% 20.9% 14%
Data not available. 73.4% 72.8% 74.8% 72.8%
Household One-person hh; 34.1% 37.2% 32.9% 32.9%
type (hh) Married w/o children; 27.7% 17.8% 27.4% 33.9%
Two-person hh; 5.7% 8.7% 5.2% 4.3%
Monoparental hh; 10.7% 14% 11.3% 8.2%
Married w/ children; 19.8% 20.1% 21.2% 18.8%
Unmarried w/ children; 1.7% 1.7% 1.7% 1.6%
Multiple couples hh. 0.3% 0.5% 0.2% 0.2%
Civil state Single; 35.1% 45.2% 35% 29.2%
Married; 39.9% 31.4% 40.1% 44.9%
Widowed,; 12.9% 8.3% 12% 16.2%
Divorced; 9.7% 12.2% 10.4% 7.8%
Separated; 2.2% 2.7% 2.4% 1.9%
Other. 0.1% 0.2% 0.1% 0.1%
Sector of Agriculture, Forestry and
occupation Fishing; 10% 0.8% 4.6% 21.7%
Manufacturing, mining and
quarrying and other 11% 10.3% 9.6% 12.5%
industries; 4.6% 3.7% 5.8% 4.6%

Construction;
Wholesale and retail,

transport, hotels and 26.3% 25.3% 27.6% 26.2%
restaurants;

Information and 2.7% 4% 2.6% 1.7%
communication;

Finance and insurance 2.4% 2.3% 3.1% 1.9%
activities; 1.3% 1.6% 1.3% 1%

Real Estate Activities;

Freelance, scientific and

technical activities as well as

administrative and support 12% 14.4% 14.6% 8.1%
service activities;
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Health status
(Degree of
Invalidity).

Employment
status hh
(Dependent if
share of
independent hh
earned income is
below 0.2,
partially
dependent if
below 0.8,
independent if
above.
Non-working if
no hh earned
income and no
hh member of
age equal to 65
or above.
Retired if no hh
earned income
and at least one
hh member of
age equal to 65
or above).

Number of
employed hh
members

Household
size

Economic
Sector of
Workplaces

(If share of
workplaces in
sector higher
than in median of
communities).

Density of
workplaces

Public administration,
defense, education, human
health and social action;
Other services.

Data not available.

Healthy;
40 - 59%;
60 - 100%.

Dependent;

Partially independent;
Independent;
Non-working;
Retired.

None;

One person;

Two Persons;

Three Persons;

Four or more persons.

One person;

Two persons;

Three persons;

Four persons;

Five or more persons.

Predominantly agricultural;
Pre. agricultural and
industrial;

Pre. industrial;

Pre. agricultural and
services;

Pre. industrial and services;
Pre. services.

1t quartile;
2" quartile;
3" quartile;
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22.1%
7.7%
94.6%

97.2%
0.8%
2%
29.9%
3.6%
6.8%
25.1%
34.5%

59.9%
28.2%
10.5%
1.2%
0.2%

33.5%
37.3%
10.2%
10.3%
8.6%

9.9%
11%
2.5%
1.4%
25.3%
49.9%

26.1%
32.7%
17.9%

26.7%
10.9%
93%

96.6%
0.8%
2.6%

35.2%
2.2%
5.4%
33.4%
23.8%

57.2%
31.4%
10%
1.3%
0.2%

36.6%
31.3%
12.1%
10.4%
9.7%
0%

0%

0%

0%
4.6%
95.4%

0%
51.3%
5.3%

23.2%
7.5%
95.1%

97.2%
0.8%
2%
31.2%
2.5%
5.7%
26.5%
34.1%

60.9%
28.5%
9.4%
1%
0.2%

32.2%
36.9%
11.1%
11.9%
7.9%

0.5%
0.2%
1.4%
0%
32.8%
65.1%

67.9%
26.8%
5.3%

17.2%
5.2%
95.2%

97.6%
0.7%
1.7%

25.8%
5.3%
8.3%
19.3%
41.3%

60.8%
26%
11.6%
1.4%
0.1%

32.5%
41.2%
8.5%
9.3%
8.5%

22.1%
24.7%
4.8%
3.3%
32.8%
12.3%

13.9%
25.4%
33.9%
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(If ratio of
workplaces over
population lower
than in 1+
quartile / median
/ 3™ quartile of
communities or
higher).

Employees by
economic
sector

(If share of
employees in
sector higher
than in median of
communities).

Population
share

of employed
(If ratio of
employed over
population lower
than in 1
quartile / median
/ 3 quartile of
communities or
higher).

Percentage of
unemployed
(If share of
unemployed
lower than in 1+
quartile / median
/ 3™ quartile of
communities or
higher).

Political
leaning
(Measured as
share of votes for
social party
minus share of
votes for popular
party.

Then if share of
votes lower than
in 1< quartile /
median / 3™
quartile of
communities or
higher).

Urbanity
(Based on official
classification).

4™ quartile.

Min: 4%;
Max: 27.5%.
Median: 7.8%.

Predominantly agricultural;
Pre. agricultural and ind.;
Pre. industrial;

Pre. agricultural and serv.;
Pre. industrial and services;
Pre. services.

1t quartile;
2" quartile;
3" quartile;
4™ quartile;

Min: 10.1%;
Max: 223.5%.
Median: 51.9%.

1t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 0.2%;
Max: 7.4%.
Median: 1.3%.

Right;
Center-right;
Middle;
Center-left.
Missing.
Min: -83.7%;
Max: 21.9%.

Median: -13.9%.

City;
Agglomeration;
Countryside.
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23.9%

6.7%
8.6%
7.3%
4.1%
42.8%
30.6%

9.6%

14.2%
21.5%
21.5%

12.8%
19.9%
19.6%
47.7%

12.5%
12.2%
17.6%
57.8%
0.3%

26.5%
29.3%
44.1%

43.4%

0%
0%
0%
0%
56.6%
43.4%

0%
0%
0%
100%

0%
0%
0%
100%

0%
0%
0%
100%
0%

100%
0%
0%

0%

0.1%
0.1%
6.6%
2.4%
48.5%
42.2%

15.6%
19.7%
27%

37.7%

5.8%

25.5%
26.7%
41.9%

0%
3.9%
18.8%
77.3%
0%

0%
100%
0%

26.9%

15.1%
19.4%
12.1%
7.6%

30.6%
15.1%

11.3%
19.2%
30.8%
38.8%

25.1%
28.1%
26.7%
20.1%

28.3%
25.1%
27.4%
19.2%
0.6%

0%
0%
100%
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Mountain Non mountain area; 72.1% 97.9% 91.4% 43.6%

area Mountain area. 27.9% 2.1% 8.6% 56.4%
Language German; 93.9% 100%  99.7% 86.4%
French. 6.1% 0% 0.3% 13.6%

Table 4: Asset-based poverty rates by social groups, social situation and opportunity structure:

Indicator Indicator categories Overall City Agglomeration Countryside
name Population
(description)
Citizenship Swiss; 4.3% 5.3% 3.4% 4.5%
(Naturalized if Northern and Western
country of origin  European; 6.9% 7.1% 5.4% 8.4%
is not Switzerland Southern European; 8% 8.4% 7% 8.5%
but nationality is Other Countries; 18.7% 20.9% 17% 16.9%
Switzerland). Swiss-Naturalized. 7.2% 8.4% 6.3% 6.7%
Sex Female; 5.4% 6.9% 4.5% 5.3%
Male. 5.2% 7.1% 4.4% 4.8%
Age groups 0-4; 7.6% 10.2% 6.9% 6.6%
5-18; 6.8% 9.5% 6% 6%
19 - 25; 6.1% 9.2% 5.4% 4.7%
26 - 65; 5.2% 7.2% 4.3% 4.7%
66 and older. 3.8% 3.5% 2.8% 5%
Education No compulsory 8.1% 9.8% 6.8% 7.6%
(Highest education; 6.3% 7.9% 5.3% 6%
completed Sek 1; 3.3% 4.6% 2.7% 3.2%
education). Sek 2; 2.7% 3.3% 2.2% 2.6%
Tertiary education. 6.2% 8.3% 5.2% 5.8%
Unknown.
Household One-person hh; 9.3% 10.2% 7.4% 10.3%
type (hh) Married w/o children; 3.3% 3.9% 2.5% 3.7%
Two-person hh; 3.6% 5% 2.8% 3%
Monoparental hh; 11% 13.9% 9.5% 10.1%
Married w/ children; 4.1% 6% 3.7% 3.4%
Unmarried w/ children; 4.8% 4.5% 4.4% 5.4%
Multiple couples hh. 2.2% 2.6% 2.7% 1.3%
Civil state Single; 6.3% 8.1% 5.4% 5.6%
Married; 4% 5.5% 3.3% 3.8%
Widowed; 5% 4.2% 3.8% 6.5%
Divorced; 6.7% 8.1% 5.3% 7.1%
Separated; 11.3% 12.7% 10.1% 11.3%
Other. 6.1% 6.6% 5% 7%
Sector of Agriculture, Forestry
occupation and Fishing; 6% 4.7% 3.5% 6.8%
Manufacturing, mining
and quarrying and other 1.9% 3.2% 1.6% 1.6%
industries; 2.2% 3% 2.3% 1.8%
Construction;
Wholesale and retail, 3.7% 5.1% 3% 3.4%
transport, hotels and
restaurants; 2.2% 3% 1.3% 2.6%
Information and
communication,; 1.7% 1.9% 1.4% 1.9%
4.1% 4.1% 3.2% 5.2%
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Health status
(Degree of
Invalidity).

Employment
status hh
(Dependent if
share of
independent hh
earned income is
below 0.2,
partially
dependent if
below 0.8,
independent if
above.

Non-working if no
hh earned income

and no hh
member of age
equal to 65 or
above.

Retired if no hh
earned income
and at least one
hh member of
age equal to 65
or above).

Number of
employed hh
members

Household
size

Economic
Sector of
Workplaces
(If share of

Finance and insurance
activities;
Real Estate Activities;

Freelance, scientific and 3.9%

technical activities as
well as administrative
and support service
activities;

Public administration,
defense, education,

human health and social

action;
Other services.
Unknown.

Healthy;
40 - 59%;
60 - 100%.

Dependent;

Partially independent;
Independent;
Non-working;
Retired.

None;

One person;

Two Persons;

Three Persons;

Four or more persons.

One person;

Two persons;

Three persons;

Four persons;

Five or more persons.

Predominantly
agricultural,

Pre. agricultural and
industrial;
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2.4%
4.5%
5.6%

5.3%
8.4%
7%
2.7%
3.9%
11.3%
37.6%
4.8%

14.1%
6.8%
1.6%
0.7%
0.2%

9.2%
4%

5.3%
4.1%
5.6%

5.1%
4.9%
5.1%
4.5%

4.9%

3%
6.4%
7.5%

7%
9.6%
8.6%

3.8%
4.9%
15.2%
40.2%
4.2%

16.7%
8.5%
2.2%
1.1%
0.2%

10.1%
5.4%
7.4%
5.4%
7.5%
0%

0%

0%

0%

3.7%

2%
3.5%
4.7%

4.4%
7.7%
6.1%

2.3%
3%
9.2%
34.3%
3.5%

11.5%
5.8%
1.3%
0.5%
0.2%

7.3%
3.1%
4.7%
3.8%
5.2%

5.9%
3.5%
5.9%
0%

3.1%

2.2%
3.1%
5.3%

5%
8.2%
6.3%

2.3%
4.1%
11%

38.2%

6.6%

14.8%

6.5%
1.7%
0.7%
0.1%

10.3%

4%

4.5%
3.5%
4.7%

5.1%
4.9%
4.9%
4.5%
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workplaces in
sector higher than
in median of
communities).

Density of
workplaces

(If ratio of
workplaces over
population lower
than in 1% quartile
/ median / 3™
quartile of
communities or
higher).

Employees by
economic
sector

(If share of
employees in
sector higher than
in median of
communities).

Population
share

of employed
(If ratio of
employed over
population lower
than in 1% quartile
/ median / 3"
quartile of
communities or
higher).

Percentage of
unemployed
(If share of
unemployed
lower than in 1+
quartile / median
/ 3™ quartile of
communities or
higher).

Political
leaning
(Measured as
share of votes for
social party minus
share of votes for
popular party.
Then if share of
votes lower than

Pre. industrial;

Pre. agricultural and
services;

Pre. industrial and
services;

Pre. services.

15t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 4%;
Max: 27.5%.
Median: 7.4%.

Predominantly
agricultural,

Pre. agricultural and
ind.;

Pre. industrial;

Pre. agricultural and
serv.;

Pre. industrial and
services;

Pre. services.

15t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 10.1%;
Max: 223.5%.
Median: 51.2%.

15t quartile;
2" quartile;
3" quartile;
4™ quartile.

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

Right;
Center-right;
Middle;
Center-left;
Unknown.

Min: -83.7%;
Max: 21.9%.
Median: -10.7%.
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5%
5.6%

4.5%
5.7%
4.8%
6.4%

5%
4.7%
5%
3.9%
5.6%
5.4%

3.8%
4.4%
4.8%
6.1%

4.7%
4.2%
4.3%
6.5%

5.7%
4.6%
4.4%
5.7%
4.4%

4.7%
7.2%

0%

7.6%
5.2%
6.7%

0%
0%
0%
0%
7.3%
6.7%

0%
0%
0%
7%

0%
0%
0%
7%

0%
0%
0%
7%
0%

4.9%
4.2%

4.5%
4.3%
4.3%
0%

2.6%
3.2%
5.1%
3%

4.5%
4.4%

3.7%
4.2%
4.6%
4.7%

2.9%
3.6%
3.9%
5.7%

0%
3.9%
4.2%
4.5%
0%

5.1%
5%

4.4%
4.9%
4.9%
5.9%

5.1%
4.7%
5%

4.2%
5.3%
5.4%

3.9%
4.5%
5%

5.7%

5.2%
4.6%
4.6%
5.9%

5.7%
4.7%
4.6%
5.4%
4.4%
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in 1<t quartile /

median / 3™

quartile of

communities or

higher).

Urbanity (cities, agglomerations  5.3% 7% 0% 0%

(Based on official and countryside) 0% 4.4% 0%

classification). 0% 0% 5%

Mountain area Non mountain area,; 5.2% 7% 4.4% 4.1%
Mountain area. 5.8% 7.2% 4.7% 6%

Language German; 5.2% 7% 4.4% 4.7%
French. 6.8% 0% 6.8% 6.8%

Table 5: Income-based poverty rates by social groups, social situation and opportunity structure:

Indicator name
(description)

Citizenship

(Naturalized if country

of origin is not
Switzerland but
nationality is
Switzerland).

Sex

Age groups

Education
(Highest completed
education).

Household type
(hh)

Civil state

Sector of
occupation

Indicator categories

Swiss;

Northern and Western
European;

Southern European;
Other Countries;
Swiss-Naturalized.

Female;
Male.

0 -4,
5-18;

19 - 25;
26 - 65;

66 and older.

No compulsory education;
Sek 1;

Sek 2;

Tertiary education.
Unknown.

One-person hh;
Married w/o children;
Two-person hh;
Monoparental hh;
Married w/ children;
Unmarried w/ children;
Multiple couples hh.

Single;
Married;
Widowed;
Divorced;
Separated;
Other.

Agriculture, Forestry and
Fishing;

Manufacturing, mining
and quarrying and other
industries;
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Overall
Population

9.3%

10.5%
12.4%
19.8%
11.7%

10.8%
9.3%

8.9%
8.1%
7.5%
7.5%
20%

18.3%
16.3%
7.6%
5.3%
11.1%

19.3%
12.6%
5.9%
13.2%
5.2%
6.1%
3.4%

8.5%
9.4%
24.4%
11.6%
14.6%
7.9%

14.7%

3.3%

City

8.9%

10.3%
12.8%
21.7%
12%

10.8%
9.9%

11.1%
10.3%
11.2%
9%
14.1%
16.2%
12.9%
8.3%
5.6%
11.7%

16.9%
9.7%
7.2%
15.9%
6.6%
5.3%
3.6%

10.2%
8.9%
16.1%
12.8%
15.4%
8.2%

7.3%

4.7%

Agglomeration Countryside

7.4%

8.7%

11.2%
17.9%
10.6%

8.8%
7.6%

7.7%
6.9%
6.7%
6.2%
15.1%

13.7%
12.6%
6.4%
4.5%
9.1%

16.1%
9.5%
4.6%
11.5%
4.5%
5.6%
3%
7.2%
7.4%
19.2%
9.9%
13%
7%
9.6%

2.7%

11.2%

12.8%
13.2%
18.7%
13.1%

12.7%
10.4%

8.4%
7.9%
5.9%
7.5%
29.2%

22.8%
21%
8.1%
6%
12.6%
25.1%
17.3%
5.9%
12.9%
5.1%
7.1%
3.6%

8.3%
11.4%
34.6%
12.4%
15.6%
8.6%

16.5%

2.9%
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Health status
(Degree of Invalidity).

Employment
status hh
(Dependent if share of
independent hh
earned income is
below 0.2, partially
dependent if below
0.8, independent if
above.

Non-working if no hh
earned income and no
hh member of age
equal to 65 or above.
Retired if no hh
earned income and at
least one hh member
of age equal to 65 or
above).

Number of
employed hh
members

Household size

Economic Sector
of Workplaces

(If share of workplaces
in sector higher than

Construction;

Wholesale and retail,
transport, hotels and
restaurants;

Information and
communication;

Finance and insurance
activities;

Real Estate Activities;
Freelance, scientific and
technical activities as well
as administrative and
support service activities;
Public administration,
defense, education,
human health and social
action;

Other services.
Unknown.

Healthy;
40 - 59%;
60 - 100%.

Dependent;

Partially independent;
Independent;
Non-working;
Retired.

None;

One person;

Two Persons;

Three Persons;

Four or more persons.

One person;

Two persons;

Three persons;

Four persons;

Five or more persons.

Predominantly
agricultural;

Pre. agricultural and
industrial;
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3.2%

5.4%
3.5%

2.6%
6.3%

5.7%

3.5%;
7.4%.

10.8%.

10.1%
11.6%
10.3%

4.2%
7.2%
21%
44.1%
24.2%

29.9%
10.9%
2.7%
1.3%
0.3%

19.3%
11.1%
6.8%
5%
6.9%
13.6%
12.3%
10.9%
11%

4.2%

6.7%

4.5%

2.7%
7.5%

6.5%

4.2%
9.2%
11.2%

10.4%
12.1%
10.9%

5.1%
7.6%
22.1%
44.8%
17%

26.7%
11.4%
2.9%
1.6%
0.4%

16.9%
9.9%
8.7%
6.2%
8.1%
0%

0%

0%

0%

3.5% 2.6%
4.5% 5.4%
2.3% 4.1%
2.3% 2.9%
4.6% 7%
5.2% 5.1%
2.9% 3.4%
5.9% 6.6%
8.8% 12.4%
8.2% 11.6%
10.7% 12.1%
8.9% 11%
3.6% 4.2%
5.4% 8%
16.8% 23.3%
40.3% 47.4%
18.1% 36%
24% 39%
9.2% 12.3%
2% 3.3%
0.9% 1.5%
0.3% 0.2%
16% 25.1%
8.6% 14.4%
5.9% 6.5%
4.6% 4.8%
6% 6.9%
10.7% 13.7%
8.5% 12.3%
11.2% 10.9%
0% 11%
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in median of
communities).

Density of
workplaces

(If ratio of workplaces
over population lower
than in 1% quartile /
median / 3 quartile
of communities or
higher).

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

Population share
of employed

(If ratio of employed
over population lower
than in 1% quartile /
median / 3 quartile
of communities or
higher).

Percentage of
unemployed

(If share of
unemployed lower
than in 1% quartile /
median / 3™ quartile
of communities or
higher).

Political leaning
(Measured as share of
votes for social party
minus share of votes
for popular party.
Then if share of votes
lower than in 1+
quartile / median / 3™
quartile of
communities or
higher).

Urbanity
(Based on official
classification).

Mountain area

Pre. industrial;

Pre. agricultural and
services;

Pre. industrial and
services;

Pre. services.

1t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 4%;
Max: 27.5%.
Median: 7.4%.

Predominantly
agricultural;

Pre. agricultural and ind.;
Pre. industrial;

Pre. agricultural and serv.;
Pre. industrial and
services;

Pre. services.

1t quartile;
2" quartile;
3" quartile;
4™ quartile.

Min: 10.1%;
Max: 223.5%.
Median: 51.2%.

1t quartile;
2" quartile;
3" quartile;
4™ quartile.

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

Right;
Center-right;
Middle;
Center-left;
Unknown.

Min: -83.7%;
Max: 21.9%.
Median: -13.9%.

(cities, agglomerations
and countryside)

Non mountain area;
Mountain area.
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9.6%
9.4%

8.5%
10%
11%
11.9%

14%
12.1%
10.5%
9.8%
9.9%
9.2%

8.6%

10.3%
10.1%
10.3%

12%
9.5%
9.3%
10.2%

14.5%
11.2%
9.4%
9.4%
13.1%

10.1%

9.4%
12.5%

8.6%
10.5%

0%
11.3%
8.7%
9.7%

0%
0%
0%
0%
11%
9.7%

0%
0%
0%
10.4%

0%
0%
0%
10.4%

0%
0%
0%
10.4%
0%

10.4%
0%
0%
10.4%
11.2%

8.9%
7.9%

8.2%
8.4%
8.2%
0%

6.2%
9%

9.8%
8.2%
8.4%
7.9%

7.7%
8.9%
8.2%
8.2%

7.2%
7.6%
7.8%
9.3%

0%
8.5%
8.1%
8.3%
0%

0%
8.2%
0%
8.2%
9.1%

10.3%
11.1%

9.6%
9.9%
11.7%
15.3%

14.1%
12.1%
10.7%
10.2%
10.8%
11.9%

9.6%

11.5%
11.7%
12.2%

13.3%
11.4%
10.8%
11%

14.5%
11.5%
10.1%
10.4%
13.1%

0%
0%
11.5%
10%
13.1%
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Language German; 10% 10.4% 8.2% 11.5%
French. 11.7% 0% 12.6% 11.7%

Table 6: Variance inflation factor analysis for logit model on asset-based poverty

Variables GVIF Df GVIF~(1/(2*Df))
Age groups 10.5 3 1.48
Sex 1.27 1 1.13
Citizenship 1.28 4 1.03
Civil state 9.88 5 1.26
Sector of occupation 1.46 9 1.02
Education 2.45 3 1.16
Health status 1.03 2 1.01
Household type 1.31e+03 6 1.82
Employment status hh 43.3 4 1.6
Number of employed hh members 70.8 4 1.7
Household size 495 4 217
Urbanity 11.4 2 1.84
Population share of employed 3.08 3 1.21
Employees by economic sector 17.3 5 1.33
Density of workplaces 7.92 3 1.41
Economic sector of workplaces 16.6 5 1.32
Percentage of unemployed 4.92 3 1.3
Language 2.45 1 1.57
Political leaning 5.89 3 1.34
Mountain area 2.53 1 1.59
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Table 7: Variance inflation factor analysis for logit model on income poverty

Variables GVIF Df GVIF~(1/(2*Df))
Citizenship 1.39 4 1.04
Sex 1.22 1 1.11
Age groups 16.4 3 1.59
Education 1.97 3 1.12
Household type 952 6 1.77
Civil state 9.22 5 1.25
Sector of occupation 1.71 9 1.03
Health status 1.05 2 1.01
Employment status hh 79.1 4 1.73
Number of employed hh members 30.1 4 1.53
Household size 292 4 2.03
Economic sector of workplaces 21.8 5 1.36
Density of workplaces 8.99 3 1.44
Employees by economic sector 21.6 5 1.36
Population share of employed 3.33 3 1.22
Percentage of unemployed 5.5 3 1.33
Political leaning 6.91 3 1.38
Urbanity 13.6 2 1.92
Mountain area 2.79 1 1.67
Language 2.83 1 1.68
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Table 8: Confusion matrices for logit models

Confusion matrix for logit model on asset-based poverty

~TRUE-  --TRUE-

Classified= 0 1 class. error-
rate

0 103468 2693 2.54

1 244 445 35.41

overall 2.75

Confusion matrix for logit model on income poverty

-TRUE--  --TRUE--
Classified= 0 1 class. error-rate
0 101621 4215 3.98
1 390 624 38.46
overall 4.31

Table 9: Confusion matrices for random forest models

Confusion matrix for random forest model on asset-based poverty

~TRUE--  --TRUE--

Classified= 0 1 class. error-rate
0 101099 289 0

1 2523 508 0.17

overall 2.64

Confusion matrix for random forest model on income poverty

-TRUE--  --TRUE--
Classified= 0 1 class. error-rate
0 99441 421 0
1 3840 685 0.15
overall 4
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Table 10: Comparison of overall and structural survey population characteristics

Overall population

Unwtd Structural Survey

Wtd Structural Survey

Female

Age groups

Citizenship

Civil state

Household type (hh)

Income classes
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5-18

19-25

26 - 65

66 and older

Swiss

Northern and Western
European

Southern European

Other Countries

Swiss-Naturalized

Single

Married

Widowed

Divorced

Separated

Other

One-person hh

Married w/o children

Two-person hh

Monoparental hh

Married w/ children

Unmarried w/ children

Multiple couples hh

1st Quartile

2nd Quartile

3rd Quartile

0.51

4.93

13.3

7.51

54.7

19.5

83.5

2.61

2.65

4.62

6.57

4.7

42.9

5.3

8.44

1.55

0.17

17.8

22.2

9.83

8.14

38.5

2.74

0.93

17.6

13.9

15.8

0.48

1.47

8.26

86.7

3.55

84

3.29

2.81

2.88

7.01

34.9

51.2

1.37

10.2

1.99

0.3

18.8

19.4

14.4

7.16

36.8

2.71

0.82

3.83

13.7

27.8

43

0.51

18.3

7.51

54.6

19.4

83.4

2.6

2.65

4.62

6.56

41.6

42.8

5.29

8.41

1.55

0.17

17.7

221

9.81

8.12

38.4

2.74

0.93

17.5

13.9

15.7



4th Quartile 15.8 31.3 15.7

Unknown 37 23.4 36.9

Number of obs. 910,346 106,850 106,850

* Ranges income classes: Min 0 CHF, Median 38’045 CHF, Max 4'863°374 CHF.
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Table 11: Variable importance by decreasing Standardized Mean Decrease of Gini impurity for
classification forest model on asset-based poverty and social group, social situation and

opportunity structure

Structural survey Social Social situation Opportunity structure
group

Employment status hh Citizenship Employment status hh Workplaces by economic
sector

(0.119) (0.801) (0.313) (0.165)

Sector of occupation Age groups Number of employed hh Percentage of unemployed

members

(0.105) (0.116) (0.163) (0.157)

Age groups Sex Household type Political leaning

(0.083) (0.083) (0.119) (0.155)

Number of employed hh Household size Population share of employed

members

(0.082) (NA) (0.108) (0.137)

Education Marital status Employees by economic
sector

(0.065) (NA) (0.099) (0.122)

Household type Sector of occupation Density of workplaces

(0.064) (NA) (0.096) (0.113)

Household size Education Mountain area

(0.063) (NA) (0.081) (0.069)

Marital status Health status Urbanity

(0.059) (NA) (0.021) (0.067)

Density of workplaces Language

(0.045) (NA) (NA) (0.017)

Citizenship

(0.041) (NA) (NA) (NA)

Employees by economic sector

(0.041) (NA) (NA) (NA)

Population share of employed

(0.039) (NA) (NA) (NA)
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Sex

(0.035) (NA) (NA) (NA)

Percentage of unemployed

(0.033) (NA) (NA) (NA)

Workplaces by economic sector

(0.033) (NA) (NA) (NA)
Urbanity
(0.028) (NA) (NA) (NA)

Political leaning

(0.027) (NA) (NA) (NA)

Mountain area

(0.019) (NA) (NA) (NA)

Health status

(0.010) (NA) (NA) (NA)
Language
(0.007) (NA) (NA) (NA)
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Table 12: Variable importance by decreasing Standardized Mean Decrease of Gini impurity for
classification forest model on income-based poverty and social groups, social situation and

opportunity structure

Structural survey Social Social situation Opportunity structure
group

Number of employed hh Age groups Number of employed hh Employees by economic

members members sector

(0.131) (0.849) (0.324) (0.174)

Employment status hh Citizenship Employment status hh Political leaning

(0.123) (0.140) (0.266) (0.148)

Sector of occupation Sex Sector of occupation Density of workplaces

(0.107) (0.011) (0.107) (0.141)

Education Household type Population share of employed

(0.061) (NA) (0.090) (0.139)

Household type Household size Workplaces by economic

sector

(0.050) (NA) (0.076) (0.135)

Marital status Marital status Percentage of unemployed

(0.050) (NA) (0.062) (0.124)

Employees by economic sector Education Mountain area

(0.049) (NA) (0.062) (0.060)

Age groups Health status Urbanity

(0.048) (NA) (0.014) (0.040)

Population share of employed Language

(0.047) (NA) (NA) (0.038)

Household size

(0.046) (NA) (NA) (NA)

Density of workplaces

(0.045) (NA) (NA) (NA)

Percentage of unemployed

(0.039) (NA) (NA) (NA)

Workplaces by economic sector
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(0.039)

Political leaning

(0.036)

Citizenship

(0.035)

Sex

(0.033)

Urbanity

(0.026)

Mountain area

(0.018)

Language

(0.009)

Health status

(0.008)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)

(NA)
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Table 13: Variable importance by decreasing Standardized Mean Decrease of Gini impurity for
classification forest model on asset-based poverty and urbanity

City

Agglomeration

Countryside

Employment status hh

(0.147)

Number of employed hh
members

(0.125)

Sector of occupation

(0.117)

Age groups

(0.092)

Household type

(0.089)

Education

(0.082)

Household size

(0.080)

Marital status

(0.078)

Citizenship

(0.067)

Density of workplaces

(0.036)

Sex

(0.034)

Employees by economic
sector
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Sector of occupation

(0.121)

Employment status hh

(0.106)

Number of employed hh
members

(0.090)

Household size

(0.076)

Age groups

(0.073)

Education

(0.069)

Household type

(0.068)

Population share of
employed

(0.062)

Marital status

(0.051)

Percentage of unemployed

(0.043)

Citizenship

(0.042)

Sex

Employment status hh

(0.117)

Age groups

(0.094)

Sector of occupation

(0.090)

Number of employed hh
members

(0.077)

Education

(0.069)

Marital status

(0.062)

Household type

(0.059)

Household size

(0.055)

Employees by economic
sector

(0.052)

Political leaning

(0.043)

Population share of
employed

(0.043)

Workplaces by economic
sector
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(0.025)

Health status

(0.012)

Workplaces by economic
sector

(0.009)

Mountain area

(0.007)

Population share of
employed

(0.000)

Percentage of unemployed

(0.000)

Language

(0.000)

Political leaning

(0.000)

(NA)

(0.039)

Employees by economic
sector

(0.039)

Workplaces by economic
sector

(0.037)

Density of workplaces

(0.033)

Political leaning

(0.024)

Mountain area

(0.020)

Health status

(0.006)

Language

(0.001)

(NA)

(0.043)

Percentage of unemployed

(0.042)

Density of workplaces

(0.041)

Sex

(0.035)

Citizenship

(0.032)

Mountain area

(0.021)

Language

(0.013)

Health status

(0.012)

(NA)
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Table 14: Variable importance by decreasing Standardized Mean Decrease of Gini impurity for
classification forest model on income-based poverty and urbanity

City

Agglomeration

Countryside

Employment status hh

(0.178)

Number of employed hh
members

(0.174)

Sector of occupation

(0.115)

Education

(0.076)

Marital status

(0.072)

Household type

(0.072)

Household size

(0.068)

Age groups

(0.063)

Citizenship

(0.058)

Sex

(0.035)

Density of workplaces

(0.035)

Employees by economic
sector

(0.022)
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Sector of occupation

(0.140)

Number of employed hh
members

(0.113)

Employment status hh

(0.104)

Education

(0.072)

Population share of employed

(0.062)

Household size

(0.056)

Age groups

(0.055)

Household type

(0.055)

Marital status

(0.053)

Percentage of unemployed

(0.046)

Employees by economic
sector

(0.041)

Sex

(0.040)

Number of employed hh
members

(0.139)

Employment status hh

(0.129)

Sector of occupation

(0.093)

Education

(0.058)

Employees by economic
sector

(0.058)

Age groups

(0.058)

Population share of employed

(0.053)

Marital status

(0.047)

Household type

(0.046)

Percentage of unemployed

(0.046)

Political leaning

(0.045)

Workplaces by economic
sector

(0.045)
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Workplaces by economic
sector

(0.015)

Health status

(0.011)

Mountain area

(0.007)

Population share of employed

(0.000)

Percentage of unemployed

(0.000)

Language

(0.000)

Political leaning

(0.000)

(NA)

Citizenship

(0.039)

Workplaces by economic
sector

(0.037)

Density of workplaces

(0.034)

Political leaning

(0.031)

Mountain area

(0.016)

Health status

(0.006)

Language

(0.001)

(NA)

Density of workplaces

(0.043)

Household size

(0.040)

Sex

(0.030)

Citizenship

(0.028)

Mountain area

(0.020)

Language

(0.014)

Health status

(0.008)

(NA)
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