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Abstract

The last few decades have been accompanied by disruptive changes to the structure of 
employment which have led to deterioration in demand for middle-skill occupations, a process 
known as job polarisation. As the demand for middle-skill workers shrinks, expectations 
about households’ income through their lifetime horizon are adjusted. It is unclear whether 
these expectations can loop back into the credit system, and affect the lending behaviour of 
credit institutions, or whether this process impacts on the households’ self-assessment of their 
opportunities to borrow money. In this paper, we study how the process of job polarisation 
affects credit demand and supply, studying its relationship with credit constraint and credit 
quality.
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Non-technical summary

This article places itself at the crossroads between three different literature traditions: access to
finance, job security and job polarisation.

The last few decades have been accompanied by disruptive changes to the structure of
employment within advanced economies. On the one hand, this has led increasing demand of jobs
which requires high level of skills, an increase that Branko Milanović has described as a natural
trait of meritocratic capitalism. On the other hand, this same process have led to deterioration
in demand for middle-skill occupations, a process known as job polarisation. This process has
twofold impact: it heterogeneously impacts on future income expectations and, additionally, it
affects job insecurity conditionally on skill.

The connections between rising polarisation and income inequality have been thoroughly
studied. However, it is unclear whether these changes in income across occupation classes
can loop back into the credit system, and affect the lending behaviour of credit institutions,
or whether this process impacts on the households’ self-assessment of their opportunities to
borrow money. As the demand for middle-skill workers shrinks, expectations about household
income though their lifetime horizon are adjusted. Practically, this is an unexpected downwards
adjustment of permanent income and it changes individuals’ as well as finance institutions’
assessment of individual’s future income. This has an impact on both applying for a loan ant it
being granted. In this paper, we study how the process of job polarisation affects credit demand
and supply, studying its relationship with credit constraint and credit quality.

The analysis of this paper is based on two data sources: Household Consumption and Finance
Survey (HFCS) and Labour Force Survey (LFS). We are linking these two data sources and
the job polarisation indicators are based on the LFS. We analyse short-term (five years) job
polarisation at the ISCO-08 two-digit level and the medium-term job polarisation at the ISCO-
08 one-digit level. Access to finance and job security are analysed by using specific variables
defined for the issues in the HFCS. We analyse the inter-relation of job polarisation and access
to finance/job insecurity by defining two regression models: a naive model, and a self-selection
one.

The fundamental difference of the two models is that in the naive model we assume that
the job polarisation is an exogenous factor, i.e., that the household is not able to control it.
The second model instead controls the self-section issue caused by individuals self-selecting into
occupations that were already experiencing polarisation.

We found medium-term polarisation to prevail over long-term polarisation when it comes to
demand and supply of household debt. Our results indicate that, overall, for every 1% decrease in
weekly hours in a given occupation over the last five years, equal (on average) to 25,000 full time
jobs, the probability of a household (whose head is employed in that occupation) being refused
credit increases by 0.7%. This happens regardless of the financial situation of the household,
and holding the total number of jobs in an economy as fixed, meaning that these constraints are
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entirely generated by expectations on changes in labour demand. We found job polarisation to
be largely unrelated to perceived job security, with the former playing a larger role for credit
supply, and the latter prevailing in terms of credit demand.
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1 Introduction

Household wellbeing and distributional issues have been of rising concern in the economics and
policy discussions in recent years. Distributional issues have gained more emphasis because of
the 2008 subprime crisis. At the beginning of the crisis, the Stiglitz-Sen-Fitoussi Commission,
which was nominated by French president Sarkozy, published its final report in 2008. The central
message of the report was to emphasise the measurement of inequality and distribution. A few
years after this, Thomas Piketty (2014) published his book on capital in the twenty-first century
which concludes that the world is moving to an increasingly unequal period in which the capital
is running the generation of income and the increasing income gets into pockets of the richest
people.

Milanović (2019, pp. 13-23), who has actively contributed to this on-going inequality debate,
notes that in liberal meritocratic societies, the capital-income rich are also labour-income rich,
being highly paid managers or other elite professionals. These people work to draw their high
salaries but these same people, whether through their inheritance or because they saved enough
money, also possess extensive financial assets and draw a significant amount of income from them.
Compared to the past and classical capitalism, the people at the top of the income distribution
were financiers, rentiers and owners of large industrial holdings who did not have any labour
income.

Among advanced economies, the increasingly unequal concentration of wealth highlighted by
Piketty and Milanović is paralleled by a homologous trend towards increasing specialisation in
labour markets. While an increasing number of jobs are requiring high amount of human capital
as described by Milanović (2019), middle skill jobs are gradually disappearing, and the wage
differential between high-skill and low-skill occupations is increasing in both the US and the EU
(e.g., Autor et al., 2006; Autor and Dorn, 2013; Fernández-Macías and Hurley, 2016; Goos et al.,
2009, 2014). Technological change in the meritocratic society leads to the creation of highly
paid, highly specialised jobs and low-skill service occupations, but also to the disappearing of
several other jobs. Increasing inequality and polarisation create a feedback loop where the rich
get richer, and the poor get poorer: a non-trivial issue that can ultimately affect the quality of
institutions, democratic stability and systemic trust (Kotschy and Sunde, 2020).

This process of job polarisation is not only downgrading jobs, but might influence expectations
about job security, level of living and permanent income. On the one hand, polarisation might
not only impact the actual level of consumption, but also the possibilities to save, accumulate
wealth and, in particular, might limit access to credit market as permanent income flow is among
the factors defining this access (Kavonius et al., 2021). As Sen (2000, p. 13) has pointed out "not
having access to the credit market can, through causal linkages, lead to to other deprivations
such as income poverty, or the inability to take interesting opportunities that might have been
both fulfilling and enriching but which may require an initial investment and use of credit".
On the other hand, job depreciation might also lead to problems in amortising and maintaining
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existing debt for households which are already indebted.
Studies on inequality have largely focused on low-income households or alternatively, the

increasing wealth of the rich. Indebtedness is a less investigated topic and even the concept of
the indebtedness is less established than the concept of poverty. Additionally, the connections
between occupational outcomes, decreasing income perspectives and credit opportunities remain
mostly unexplored.

This paper focuses on job-polarisation and security and how these are interlinked with credit
prospects. Our focus can be further divided into two research questions: first, how is perceived job
security connected to debt-taking behaviour and opportunities? This question tackles with how
idiosyncratic conditions affecting an individual’s own job security affects credit access. Second,
is there a relationship between the downgrading process of jobs and debt taking? This question
instead studies if households can experience credit exclusion due to outside expectations on the
changing nature of jobs on an aggregate level.

The paper has been organised as follows: First, the related literature is discussed in Section
2. This topic is in the culmination point of three research areas: job-polarisation, access to
finance and indebtedness, but also over-indebtedness. This is followed by defining the research
question in Section 3 and the concepts and definitions applied. Then, the data (Section 4), and
the empirical models (Section 5) are discussed. Finally, the results are presented (Section 6) and
the conclusions (Section 7) are drawn.

2 Literature review

This article places itself at the crossroads between three different literature traditions: access
to finance, job security and job polarisation. As far as the authors of this article are aware,
no studies before ours have studied how job polarisation is related to the financial situation of
households.

Credit constraint in general can arise from both demand and supply factors (Grant, 2007).
Job conditions, in the context of financing, may lead to difficulties in accessing finance or over-
indebtedness. This process is illustrated in Figure 1.

Increased job insecurity and job polarisation can lead to credit constraint in three ways. First,
the household might already be indebted. If the increased insecurity is unexpected, the level of
indebtedness is either such that the household can maintain the existing credit or it is not able to
amortise it, i.e., the household is over-indebted. However, in this article we are not focusing on
either households who are already indebted or who do not need financing, which we highlighted
with a darker colour in the figure. Second, the household needs either additional or new credit
and the household considers that it will not be issued to it. The former scenario is indicated in
Figure 1 as self-exclusion. In the latter scenario the household enters the credit market instead.
In this case there are three possible outcomes. First, the household has normal access to the
credit markets and obtains the requested amount of credit. Second, that the household receives
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credit but with higher interest than the average household or receives less than initially requested.
Third, that the bank refuses to issue credit to the household.

Starting from the study by Autor et al. (2006), the erosion of demand for middle skills
occupations relative to high-skilled and low-skilled jobs has increasingly gained attention in
the economics literature. This phenomenon, more succinctly defined as job polarisation, has
characterised both the US (Autor and Dorn, 2013; Autor, 2013, 2019) and the EU alike over the
last decades (Goos et al., 2009, 2014; Adermon and Gustavsson, 2015; Fernández-Macías and
Hurley, 2016).

Its causes have been thoroughly discussed. While the phenomenon can also be attributed to
factors of labour supply, such as offshoring and the ageing of the middle skill workforce (Green,
2019), the general consensus is that the origins of the problems can predominantly be traced back
to routine-biased technological changes (Goos et al., 2014). These studies also underline that
the disappearance of routine-intensive occupations features both within and between-industry
components. As a result of these developments, labour loses its competitive advantage to
automated tasks in routine intensive activities (Acemoglu and Restrepo, 2018). As innovations in
automation operate in the short to medium term, human capital investments cannot be recouped,
leading to a decrease in relative demand for affected occupations, which, in practice, translates
into the decline of middle skill jobs, in which routine task-intensity is usually at its highest, and
the consequent increase in income inequality.

While most of these studies have focused on the changes which have taken place in the
last few decades, without attempting to forecast future developments, a general expectation that
demand for middle-skill professions will keep on decreasing in the future can be identified (Autor,
2019). It is worth wondering if these expectations can feed back into the economy, and which
externalities might then generate.

With regards to access to finance, several studies have focused on the relationship between
access to finance and wellbeing. Additionally, others have focused on the technical application
defining access to finance, namely credit scoring, and its impact on credit development. These are
also issues defining credit access as well as self-exclusion as described in Figure 1: in this regard,
Birkenmaier and Fu’s (2019) research question is connected to the one we are researching in this
paper. While not directly researching the impact of job polarisation, they analysed the impact
of large income drops on the credit record. The study applies U.S. data showing that household
financial access is significantly affected by large income drops. Trumbull (2012) also argues that
the relationship between access to credit markets and welfare is not unique only in the U.S. but
is also evident in France. Along these lines, (Dwyer, 2018) concludes that credit and debt shape
inequalities impact multiple pathways on social inclusion and exclusion directing life changes.
This is very much in line with the observation by Sen (2000) in which he highlights that without
access to the credit market, households may be unable to take up economic opportunities that
could be enriching.

Many studies have focused to the credit scoring and technological development, which is
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used in credit decision process. (Leyshon and Thrift, 1999) discuss how market knowledge and
increasing implementation of information technology impacts on the retail banking and their and
their customer decisions. In their paper, they conclude that at the time automatic credit-scoring
systems were increasingly implemented in banks’ credit decision mechanisms. Many studies focus
on credit denial and the screening processes of the banks (Friedline and Freeman, 2016). For
this paper, it is relevant that the credit scoring has an impact on credit denial but also on the
self-exclusion. As Fourcade and Healy (2016) would put it, these are the credit constraints learnt
by the households.

Another stream of literature focuses on existing debt and how it is being managed. Dynan
and Kohn (2007) have researched broadly the causes and consequences of the rise of the U.S.
indebtedness. The study concludes that the underlying reasons are housing investments and
their price development, demographic factors, financial innovation and to a certain degree, the
impatience of households. Keese (2019) focuses on the triggers and determinants of household
indebtedness in Germany. Making use of the German Socio-Economic panel, the paper analyses
how much over-indebtedness is driven by events such unemployment, childbirth, divorce or the
death of a partner. The paper concludes that unemployment and decrease of income is central in
entering over-indebtedness. In particular, if the decrease of income is combined with a mortgage,
the risk of not being able to manage finances increases.

As Castrén and Kavonius (2013) analysed the impact with actual historical data, the other
aspect in financial stability analysis is to look at the impact of financial vulnerabilities to financial
stability in the context of simulated shocks. In studies like these, the measure of the systemic
risk is typically studied.

How does this literature connect with job security and polarisation? It is fair to expect
firms to reallocate their investment and hiring decisions in favour human capital that is not
expected to suffer from the challenge arising from automation and offshoring. At the same time,
credit institutions might be wary of investing in labour-intensive sectors with a high degree of
substitutable human capital. Changes in the employment structure can also affect household
borrowing decisions, as there is evidence for job insecurity to affect consumption (Benito, 2006),
and for individual expectations to affect borrowing behaviour in general, as Kløve and Mehlum
(2018) find that over-optimistics income and wealth outlooks can lead individuals to accrue
unsustainable levels of debt. In the context of job security and polarisation, other studies
(Georgieff and Lepinteur, 2018) have shown that economy-wide changes in labour demand can
have polarising effect over individual expectations on job stability.

A compelling piece of evidence on the effect of job polarisation on credit markets in the
business sectors comes from the research of Favilukis et al. (2020). They used aggregate and
firm level data to show how industries experiencing wage and labour growth have easier access to
credit. On a related note, Olsson and Tåg (2017) also find that routine-intensive and offshorable
sectors characterised by low productivity are the most affected by buyouts which, by triggering
investments in automation and offshoring, often lead to job losses.
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Evidence on the access to credit for the household sector is limited to studying the effects of
job status, and more specifically the effects of transition between employment and unemployment.
In this regard, the literature has found a link between job status changes and access to household
credit, such as Keys (2018) and Keese (2019). These papers all provide microeconomic evidence
of problems in financing caused by the switch to unemployment. The opposite causal channel
(whether poor credit scores affect employment opportunities) has been investigated by Dobbie
et al. (2020), who found no significant association.

However, how changes in the labour composition affect access to markets remains largely
unexplored. While the relationship between income inequality and credit access has been studied
in the literature, such as by Coibion et al. (2020), who found that low-income household are
more likely to experience higher credit prices and reduced access to credit, no study has so far
focused on the effects of occupational outcomes over household demand and supply for credit
while holding income as fixed. In this paper, we intend to bridge this gap, and study how
economy-wide changes in the labour force, and most importantly expectations of change, affect
the relationship between the household sector and credit markets.

Job
security/

polarisation

Already indebted Self-exclusion Applying for credit

Managed

Over-indebted

Normal credit
access

Higher credit
price

Refusal/
Exclusion

Figure 1: A sketch of the possible relationship between job security, polarisation and credit behaviour.

3 Research question

The aim of this article is to see how job polarisation has influence on the problems in financing and
over-indebtedness. Job polarisation might affect households which need credit and households
which are already indebted, as discussed earlier. In this article, we focus on credit access and
leave the already indebted household for subsequent studies.

In this article we looked the impact of deterioration process in the short and medium run.
In practice, we define short-term as five years and medium-term as 15 years. We measure job
polarisation over these periods and investigate how it relates to access to credit today.
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The starting point of the analysis is the permanent income hypothesis (Friedman, 1957).
According to Friedman, consumption and, by extension, saving, is determined by long-term
considerations, so that any transitory changes in income lead primarily to additions to assets or to
the use of previously accumulated balances rather than to corresponding changes in consumption.
To know how much transitory changes impact consumption the growth in income, consumption
and wealth should be followed over a lifetime (Boushey, 2019). This also implies that if there
is an unexpected shock in the income then adjustment of absolute consumption and savings can
be expected.

The concept of job polarisation is relevant in this context, as recent decades have shown the
deterioration of middle-skill jobs (see Autor, 2019; Fernández-Macías and Hurley, 2016; Goos
et al., 2009) and the consequent rise of income inequality. We intend to test whether job security
and job polarisation can impact income expectations in the long run, and in turn affect access
to credit, and ultimately affect consumption. The key mechanism in the problems in financing
is job polarisation. The problems in financing are defined in this paper from three perspectives:
(1.) from the households’ own demand for credit and self-exclusion from credit; (2.) from the
willingness of financial institutions to supply credit, and; (3.) from the quality of credit and
terms of borrowing themselves.

The topics of credit and access to finance have been much debated in the social sciences
(Leyshon and Thrift, 1999; Langley, 2008; Trumbull, 2012; Lazarus and Lacan, 2018). Credit
denial, which we are analysing in this context, is understood as a synonym for access to credit
which is defined as an ability to use credit products and services from banks, credit companies
and financial institutions (Friedline and Freeman, 2016; Birkenmaier and Fu, 2019).

The consequence of job insecurity and polarisation in terms of credit access can be seen from
the permanent income hypothesis point of view as follows. On the one hand, the life- or long-time
income is the defining factor in receiving finance. Job polarisation is an unexpected exogenous
process which may lead to re-adjusting the permanent income. Therefore, re-adjustment has
an impact on the supply and demand of access to credit. The credit institutions consider that
the capability of amortising the debt is lower, and a potential credit applicant might consider
that he/she has ended up in a situation in which financing no longer provided to him/her.
Reassessing the risk might not lead only to increased difficulties in accessing credit, but also the
credit institutions might assess their risk premiums and might only offer loans at high interest
rates. As the capability of amortising debt decreases on the demand side, under life-cycle theory
households might update their expectations on future income and labour status. Occupational
changes might then affect a household´s willingness to take on debt through this channel.

Information asymmetries can play a role in credit access (Stiglitz and Weiss, 1981), and it
is clear that banks will need to proxy information on the borrower’s occupational stability in
some way. When requesting credit, household will disclose their occupation status, but not their
idiosyncratic job security. Comparing how much job polarisation and security differ in terms of
credit access and supply can provide a measure of these asymmetries and how well banks can
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compensate for the lack on information on job stability beyond income, tenure and employment
status information. The idea that credit institutions, like employers or insurance firms, might
proxy unavailable individual information through other observables is not new to the economics
literature. This form of statistical discrimination has been studied in Agan and Starr (2017);
Doleac and Hansen (2020) and Bartik and Nelson (2019) for race (proxying for criminal records
in the first two papers and credit scores in the third) and job applications.

Finally, if the household is already indebted, job expectations might have an impact on the
capacity to amortise debt and, in the worst-case scenario, may lead to over-indebtedness. In these
instances, debt has been taken on in a situation in which permanent income has been assumed
to be higher and job polarisation can lead to either reduced or lost capability to amortise the
debt: that is, over-indebtedness. However, in this paper we do not discuss how job polarisation
relates to debt managing; rather our focus is on credit access.

4 Data and main variables

All variables used in the analysis are reported in Table 1. We used the Household Finance
and Consumption Survey (HFCS) as our preferred data source. The survey collects detailed
household-level data on a range of aspects of household balance sheets and related economic and
demographic variables, including income, occupational information and household characteristics.
The HFCS is conducted in a decentralized manner by the European Central Bank using a
harmonised blueprint questionnaire. The HFCS is available for Austria, Belgium, Croatia,
Cyprus, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, the Netherlands, Poland, Portugal, Slovakia, Slovenia and Spain.

However, the data structure of the HFCS presents a few challenges for our analysis. In
particular, while occupational information is provided for each member of the household, financial
information relating to liabilities is usually nested at the household level. To account for how the
occupational composition of a household affects debt, we focused on the specific occupation of
the household head, which implies that we assume is the person who will be applying for credit,
but the occupational status of other household members has also been considered.

Also, we restricted the sample to all households that have applied for (or have considered
applying) credit within the last three years since the survey. In this way, the correlations with
job security/polarisation can be measured in a relatively small timeframe, potentially increasing
the chances that the household characteristics and macro-economic conditions captured at the
time of the survey were still representative at the time of the credit application.

When looking at our main dependent variables, we focused on two aspects of credit access
and conditions: credit constraint (including self-exclusion from credit, and credit refusal) and
interest rates. The first two variables are already included in the HFCS.1 As credit constraint

1Variables hc1400 "In the last three years, did you (or another member of your household) consider applying
for a loan or credit but then decided not to, thinking that the application would be rejected?", and hc1310 "In
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describes the situation in which the household has applied for or considered applying for credit
but was refused credit, received less credit than requested, or has not applied due to perceived
credit constraints, we wanted to disentangle credit supply from credit demand. We did so by also
studying credit refusal, which describes the same situation, but only for households which have
applied for credit instead, omitting the self-excluded households that self-excluded. Finally, we
studied self-exclusion by looking at how the decision to apply for credit is formed and influenced
by changes in occupations (among all households who considered applying).

Interest rates have instead been constructed by dividing the sum of all interest payments from
all the debt accumulated in the last three years by the total amount of this debt. As the year
when the loan was taken is not available for all types of credit (it is missing for consumer credit),
the missing year is imputed by the difference between the amount initially borrowed and the
outstanding balance of the debt by the yearly repayments. If this difference is larger than three
years, this source of credit has not been considered in the estimation. This calculation of interest
rate might subject our results to attenuation bias because of the discounting of debt over the years
because of inflation: we feel, however, that by focusing on such a short timespan characterized by
low inflation, this bias is moderately contained and that the marginal contribution of adjusting
the interest rate calculation for real rates is quite limited.

To measure perceived job security, we used the HFCS variable on probability of losing a job:
"On a scale of 0 to 100, what do you think is the likelihood that you will lose your current job
in the next twelve months [...]?" (pez010 ). We inverted this variable and divided it by 100 so
to harmonise it with the job polarisation variables in terms of comparability of results. As will
be discussed later, dummies for the temporary and fixed term nature of work were also included
in the control vector of the regression model, so that job security could be studied by holding
contract characteristics as fixed.

The construction of a job polarisation variable required more effort. To ensure the largest
period of job polarisation was examined, we focused on the third and latest wave of the survey
(2017), but the analysis might be replicated on previous waves from 2011 and 2013.

While there is no defining year for the start of the current polarisation process, a large body
of research has placed its start at the very end of the last century (Fernández-Macías and Hurley,
2016; Goos et al., 2014), and most studies on job polarisation focus on the transformation of
the labour market in a period that can go back 15 years (Fernández-Macías and Hurley, 2016;
Goos et al., 2009, 2014; Autor et al., 2006; Autor, 2019). Those that have studied polarisation
for a longer period (such as Adermon and Gustavsson, 2015) find that task-biased polarisation
has played a large statistical and economic role only since the turn of the century.

For these reasons, we decide to incorporate polarisation in our model by looking at both
short term (a five-year timeframe) and medium term (15 years) polarisation. While these cut-
offs are obviously arbitrary in nature, they provide a much-needed simplification for purposes of

the last three years, has any lender or creditor turned down any request you [or someone in your household] made
for credit, or not given you as much credit as you applied for?".
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empirical tractability.
The aforementioned literature measured polarisation in terms of variation in total hours

worked for each occupation in a given country over a specific timeframe (see, for example, Goos
et al., 2014, 2009). For example, the polarisation indicator, say, for managerial occupations in a
country is usually measured by the change between two specific years in the share of hours worked
by managers against the total hours worked in the country. We followed a similar approach
when creating our polarisation indicators, aggregating the data at the country and occupation
level. Other indicators, such as the one from Dauth et al. (2014) have been considered, but
data requirements often limited their empirical tractability in our research, meaning that these
indicators could not be constructed. Also, the model-based nature of these indicators renders
their interpretation less clear in the context of our model, hence why we opted for the simpler
indicator focusing on the change in the share of hours worked in an occupation.

We measured medium-term polarisation from the baseline year 2002 combining official Eurostat
data on average working hours and on the number of people employed in each occupation to
obtain the total amount of hours of work supplied in an occupation for each country in years
2002 and 20172 Then, polarisation is measured as the difference in the share of hours worked in
a given occupation and for a given country within each major occupational group (ISCO-08 one-
digit codes) relative to the total occupation level in that same year, and the same relationship
in 2002.

Short-term polarisation was measured using EU Labour Force Survey data from 2011 onwards.
For short-term polarisation, we use a more granular indicator, and measure changes in the
country-wide share of two-digit ISCO-08 occupations since 2012 instead.

In formulas, both short- and medium-term indicators are computed as:3

Kico =

∑N
i=1 hioc,t1∑N
i=1 hic,t1

−
∑N

i=1 hioc,t0∑N
i=1 hic,t0

(4.1)

Where h is the usual number of hours worked per week by each individual i in country c and
occupation o, in years t1 (set as 2017) and t0. The occupation subscript o reflects the one- or
two-digit ISCO-08 code associated with the profession of the respondent. The 15- and five-years
indicators were obtained by setting t0 in 2002 and 2012, respectively. In other words, for each
country, each term in the right side of the equation gives the percentage of total hours worked
in a given occupation relative to the total hours worked in a country, and polarisation is given
by the difference between these percentages in 2017 and the baseline year (2002 or 2012).

This dichotomy between short and medium-term polarisation, and the differences in the
granularity of the indicators, is linked to changes in the occupational coding conventions themselves.

2These data, based on EU-LFS estimates, is publicly available at: https://ec.europa.eu/eurostat/
databrowser/view/LFSA_EWHAIS__custom_10689/default/table?lang=en and https://appsso.eurostat.ec.
europa.eu/nui/show.do?dataset=lfsq_eegais&lang=en. Data for all Euro area countries only available starting
from 2000.

3LFS survey weights are omitted from the formula for simplicity.
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At the one-digit ISCO-08 level, jobs are divided into 10 major occupational groups. At the two-
digit level, these groups are further divided into more granular professions.

ISCO-08 occupational codes in the LFS are only available from 2011 onwards and are difficult
to harmonise at the two-digit level with ISCO-88 codes, which were used in the previous rounds
of the survey. While harmonisation for two-level codes is challenging (ILO, 2012), two-digit
ISCO-88 codes can be directly converted into ISCO-08 at the one-digit level with relative ease:
this means that, in the medium-term, our polarisation indicator can only be measured for major
occupational groups.

These differences between classification schemes do not compromise our methodology, but
actually come in our favour. As the nature of occupations changes, so does the demand for
occupation: we needed to disentangle the idiosyncrasies borne from changes in the quality of
occupations away from changes in the demand for specific skills and tasks. In other words, in
a 15-year timespan, the same occupation might change its task structure completely, or might
cease to exist altogether.

In the medium to long term, changes in the occupational structure can be expected to be
accompanied by non-negligible idiosyncratic transformations in the nature of the occupation.
These transformations are less likely to occur in the short term. These changes are reflected in
the changing nature of ISCO classification standards themselves, which are updated precisely to
consider the changing nature of occupations. For this reason, our strategy is not compromised
by measuring changes in major (one-digit) occupational groups for the medium-term indicator,
and changes in sub-major (two-digit) groups for the short-term.

5 Empirical model

In the short term, it is straightforward that phenomena such as job polarisation occur outside
of the control of the individual. To account for that, a naive model would follow the following
structure:

Yico = α+X
′
icoβ +K

′
coγ + ξc + eico (5.1)

where we defined, for household i, in country c and occupation group o, Y as the set of
outcome variables of interest (credit constraint, credit refusal, credit self-exclusion and interest
rates in a three years-span). X is a vector of control variables varying at the individual level
and β a vector of coefficients. The coefficient vector γ captures the effect of our vector of job
polarisation variables K. As mentioned earlier, we studied polarisation as both the medium-term
15-year change in hours worked within one-digit ISCO-08 occupations (major occupations) and
the short-term five-year change for two-digit ISCO-08 occupations.

As K varies at the level of the country and occupation, country ξc fixed effects are identified,
and γ will yield the within variation for each state. As the change in working hours should
be measured relatively to the total working hours in each country, we would like to keep
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country-idiosyncratic employment levels and credit propensity as fixed. This was achieved in two
ways. First, idiosyncratic employment levels were considered when constructing the polarisation
indicators, as detailed earlier in Section 4: this ensured that the γ coefficient would not be
biased by the total employment levels in each country. Secondly, general differences in the credit
system between countries were controlled for the state-level intercept ξc without the need of
adding further controls.

Following from Abadie et al. (2017), standard errors were clustered at each occupation cluster
(for a total of 50 clusters), as this is where the source of variation in treatment is located after
controlling for country effects. Occupation fixed effects (which we will define as ψo) can also
be included for robustness, but this way γ will yield the within variation for each state and
occupation cluster. Occupation intercepts were be based on ISCO-08 two-digit sector codes.

Other individual-level controls were included in the vector X, including age (and its squared
term), the level of education, gender, nationality, employment status (and temporary/fixed
nature of a contract), years of experience in main occupation, labour income (in logarithmic
terms) and hours working per week. We also included controls for individual risk propensity,
and for property status of the main household residence (denoting whether the household already
inherited the residence or is renting it). Household characteristics were also covered in X,
comprising household total gross income (in logarithmic terms), and information on household
components, such as their total number, the number of dependent children, and the number of
members in employment. The choice of these controls in consistent with the determinants for
credit demand studied by the literature on debt attitudes (Almenberg et al., 2021) and earnings
stability (Cappellari and Leonardi, 2015).

While it is tempting to include fixed and financial assets as controls, it should be noted
that these might be directly affected by credit access, meaning that they should be considered
endogenous and, as such, be omitted from the equation. However, we needed to add controls of
some form for the financial situation of the household. Other than controlling for the income
components, consumption and individual risk attitudes, all ultimately affecting the accumulation
of capital, we also added controls for the pre-existing level of indebtedness of the household. More
specifically, we controlled for the outstanding amount of credit (in logarithmic form) for all pre-
existing debt. This was obtained by subtracting the outstanding amount of credit obtained in
the last three years from the total outstanding amount of credit a household is holding in its
liabilities.

This naive model starts from the implicit assumption that K is exogenous to all individuals
in the short to medium terms. While it is true that the process of job polarisation is outside of
the control of the individual, there are reasons to argue that, if the process of job polarisation
was already taking place, an individual might have had some control over their past occupational
choices.

In other words, we were interested in looking at the effects of polarisation ex-post of an
individual taking up a job. If all these changes occurred after the job was taken, the polarisation
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variable should not suffer from bias. However, some of these changes might already have been
occurring before an individual took a specific occupation. This creates a self-selection issue that
has to be accounted for. This line of reasoning is not new to the literature: as Clark and Postel-
Vinay (2008) find, individuals with lower risk propensity usually self-select into stabler jobs such
as permanent public sector positions.

To account for this issue, an alternative strategy can be considered. One way to account for
this problem is to quantify the level of job polarisation when the individual enters the labour
market. The model could be adjusted to control for sector-specific employment levels the year the
job was taken, adding as a control a variable the change in employment levels in the respondent’s
occupation between the long-term baseline year and the year the job was taken ("Polarisation
at ti").4

The model would then resemble the following equation:

Yico = α+X
′
icoβ +Kcoγ + Licoδ + ξc + eico (5.2)

This now includes the control Lico (Polarisation at ti), measuring the economy-wide change in
total working hours in a given occupation between the current year and the year the occupation
was taken by the individual. This indicator is obtained using formula 4.1, and switching t1 for
ti, the year the individual started their last job, and setting t0 in 2002. The indicator will then
denote the change in the relative polarisation level between the long-term baseline and ti, the
year the occupation was taken. We also define this baseline year as the start of the polarisation
process: if the individual was in occupation before the baseline year, we set the change as 0.

As discussed earlier, most commentators place the start of the polarisation process at the
turn of the millennium. For these reasons we adopted 2002 as our minimum baseline year for this
self-selection control. While this choice did not completely shield our approach to selection bias
caused by career and education decisions taken before the arbitrary baseline year, it is reasonable
to argue that few workers entering the labour market before 2002 could have forecasted the labour
market developments 15 years into the future and changed occupation before 2002.

The distribution of the three job polarisation variables is shown in Figure 2, with (a) showing
polarisation in the short term, (b) in the medium term and (c) at the time the job was taken. It
should be noted that these variables do not denote the general level of polarisation within jobs,
but the relative frequency of occupational polarisation experienced by households which have
applied for credit within the last three years. The distributions differ greatly between indicators.
The dispersion of the medium-term polarisation is higher than the degree displayed by the short-
term indicator, indicating that the greatest changes in the occupational structure occurred in the
medium term. Polarisation at time ti shows the highest kurtosis, meaning that most individuals

4Alternatively, instrumental variables (such as the job of the parents of the reference person) could be used to
achieve randomisation for the chosen occupation, and the exploit this randomisation to then predict the assigned
degree polarisation. This is a more complicated strategy with extremely limited empirical tractability for the
case at hand, given that only a handful of HFCS countries (Spain, France and Portugal) have data on parental
occupation.
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did not self-select into a job experiencing polarisation within the last 15 years.
Finally, additional selection concerns might arise when studying access to credit from the

supply side. As access results from the equilibrium between demand and supply, it is clear that
banks will only receive loan applications from individuals who believe that they can repay a loan
or, at the very least, that the bank will accept it. If the explanatory variable is affected by this
selection issue, we then might have another endogeneity problem.

This problem arises when the outcome variable is only observed for households having access
into credit markets. This is a problem because the decision on whether the bank has approved
the credit request is unobserved for households which never applied for credit, as households with
no interest in ever applying for credit might enter the sample, affecting the estimator of interest.

In our case we exploited information on credit demand to overcome this selection problem.
We did so by applying a filter to the sample so that only those households which had considered
applying for credit within the last three years were kept in the estimation.5

Under the assumption that this "filter" is independent from other unobservable factors
affecting credit demand, we could proceed with the estimation without worrying about endogenous
selection when studying access to credit.6 Naturally, this is a strong assumption, but we
argue that controlling for income and consumption, and other households characteristics, should
reasonably ensure that the endogenous components of credit demand are accounted for (for a
review of determinants of credit choice, see Guiso and Sodini, 2013).

A serious effort to tackle the endogeneity in credit demand goes beyond the intention of this
paper and is left to future research. As such, the job security results might not be robust
to endogeneity in credit demand. However, if polarisation is assumed to be an exogenous
process, which as we discussed is not an unreasonable statement after controlling for the relevant
confounders, then its assignment occurs regardless of demand for credit, and the results for job
polarisation can be claimed to be robust to selection bias.

Finally, it could be argued that local factors might influence credit conditions or job displacement.
Howes (2021), for example, finds evidence for firm-level credit reallocation to create job polarization.
To account for this issue, we might want to control for regional variation in lending and credit
demand behaviour. We then offer additional robustness checks in Appendix A, Tables 7, 8, 9,
and 10, in which we replace the country fixed effects with regional fixed effects. Data censoring
in the LFS limits unfortunately the empirical tractability of a polarisation indicator based at the
regional level: arguably, however, the disappearance of previously significant coefficients would

5This "filter" variable was constructed by combining households which have either applied for credit within
the last three years or have decided not to apply for credit (within the same timeframe) because of perceived
credit constraint.

6Alternatively, Heckman selection models could be used to randomise the credit demand component, exploiting
some other source of variation. This variation could be found, for example, in the receipt of gifts or inheritances.
We have tested these methods with little success: traditional two-step Heckman models do not allow for clustered
standard errors, which are a strict requirement for correct inference in our model, since the treatment is
assigned at the occupation-country level. Maximum likelihood Heckman models allow for clustering but are more
computationally intensive and can suffer from collinearity issues (Puhani, 2000), and in our case convergence
could not be obtained precisely for these reasons.
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indicate that the relationship between and polarisation and credit taking was spurious, at least
in terms of regional access to credit. This however does not seem to be the case.

(a) 5 Years (b) 15 Years

(c) Polarisation at ti

Figure 2: Frequency histograms of 5 (a) and 15 (b) years polarisation, relative to the total employment in each
country in 2012 and 2002, and (c) polarisation at ti.

6 Results and discussion

In this section, we show the main results from the model presented in section 5. In Tables 2, 3
and 5 we present results for the influence of job security, short- and medium-term polarisation
over credit constraint, access to credit and self-exclusion, and interest rates. For each of these
outcomes, we offer estimates with and without the self-selection control for polarisation (Polarisation
at ti).
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Looking at credit constraint in Table 2, Columns 1 to 5 each alternate between the job security
and polarisation variables in a stepwise approach. Column 1 offers results for job security: we
found that perceived job security is negatively and significantly related with situations of credit
constraint. In other words, for every 1% increase in subjective job security, the probability of
experiencing credit constraint is reduced by 0.14%.

It is important to recall that these results are robust to the job status of the respondent,7

meaning that a statistically strong relationship between subjective security and credit constraint
can be found regardless of whether the respondent is in a part-time, fixed terms or temporary
employment arrangement, and independently of self-employment status too.

How are these results driven by endogenous self-assessed insecurity, and how much are they
related with exogenous decaying demand for specific jobs? Columns 2 to 5 drop the job security
variable and investigate the relationship between short to medium-term job polarisation and
credit constraint. Columns 2 and 3 switch between the medium term and short-term variables,
while column 4 shows their joint effect. Finally, column 5 introduces the control for self-selection
into occupations experiencing polarisation (Polarisation at ti). We found a statistically significant
effect of short-term polarisation in all columns in which the variable appears. Medium-term
polarisation is usually not statistically significant, and only gains significance once the self-
selection control is included.

These results should ge interpreted that, for every 1% difference in the relative number of
hours worked in the given occupation group between 2017 and the last five years, the probability
of the household experiencing credit constraint decreases by around 0.77%.

Most importantly, the introduction of the self-selection control produces some compelling
results, indicating that a 1% difference in the relative weight of an occupation between 2017 and
the year the individual started working in their current job leads to an average 0.54% decrease in
the probability of experiencing credit constraint. This strategy, as discussed earlier, is employed
to account for potential self-selection into occupation groups experiencing polarisation within
the last 15 years.

Interestingly, the introduction of the self-selection variable only reduces the magnitude of
the short-term polarisation coefficient by a negligible margin, meaning that self-selection is only
relevant in the context of medium-term polarisation (the coefficient of which, as a matter of fact,
gains some magnitude and significance by the introduction of the self-selection variable), and
that has no influence on short term polarisation. This can be explained by the intuition that,
in the medium term, individuals might have time to reconsider their occupational choices given
the macro-economic circumstances, while short-term occupational shocks leave individuals with
little leeway.

These results are consistent with our theoretical framework and show that households with
a head who has been employed in an occupation which has experienced a decrease in demand

7The job status group of dummies are omitted from the table because of the lack of space, but the full model
is available on request.
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have higher probability of finding themselves credit constrained.
The inclusion of controls for individual and family financial characteristics (along with all

other controls) rules out this relationship being driven by the income class of a given occupation,
but rather suggests that expectations on income change and employment security do play a role
in situations of credit constraint.

The full set of controls is included in all specifications, with the exceptions of occupational
intercepts, which are introduced in Columns 6 and 7, featuring the same specifications offered in
Columns 1 and 5 plus the occupational fixed effects.

The use of occupation controls in column 7 increases the effect of short-term polarisation
but is countered by a positive coefficient on the medium-term coefficient. However, it should be
recalled that, through the addition of occupational intercepts, we are only studying the effect of
polarisation within each country and occupation group, so these estimates are to be interpreted
as the lower bound of polarisation. These results suggest that when studying the variation within
the same occupational groups, short-term and medium-term polarisation start to correlate with
each other, yet the difference between the two coefficients confirms that on average the trend
towards credit constraint persists regardless of the idiosyncrasies of individual occupations. Job
security is only marginally affected by the use of occupation controls in column 6, with its
coefficient retaining its sign and magnitude.

The models in Table 2 are estimated over the full population of households having considered
credit, meaning that both credit demand and supply are bundled together. We might however
wish to focus on the demand side and supply side of the phenomenon only. We do so in Tables
3 and 4.

Focusing on credit supply, Table 3 shows the relationship between job security and polarisation
over the probability experiencing credit refusal or reduction at least once, estimating our model
over the population of households which have applied for credit: in this way. Instead, table 4
focuses on the credit demand by studying the decision to apply for credit, estimated over the
sample of all households which have considered applying for credit in the last three years.

The results of job polarisation are largely unchanged with regards to credit supply. The
short-term coefficient retains significance, and its magnitude is only tempered by a few points.
The full specification in column 5 indicates that a one-point increase in the relative importance
of a job in a country during the last five years leads to a 0.71% decrease in the probability of
seeing a credit application refused or reduced credit. The self-selection variable also displays a
similar -0.45% coefficient.

What is most interesting is that perceived job security has a much smaller influence on credit
refusal than it had over credit constraint. An increase in one percentage point in the perceived
security only reduces the probability of rejection by around 0.05%, compared to the -0.14%
coefficient seen earlier.

The picture is made clearer once we look at the credit demand specifications. Table 4 reveals
that job polarisation has no statistically significant effect on self-exclusion, but that job security
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does. More specifically we find that perceived job security affects the probability of applying for
credit by around 0.09% for every 1% increase in perceived security. These results indicate that
while job security affects credit access across the board, job polarisation might have a negligible
effect on credit demand, while strongly influencing credit supply.

Intuitively, these results suggest that credit institutions do not take subjective considerations
into account. However, these results are not trivial because they suggest that credit institutions
still make generalisations about labour markets and adjust their lending decisions accordingly.
Indeed, they suggest that perceived security does not necessarily align with job polarisation, and
that while households might not take polarisation into account when building expectations on
their jobs, credit institutions will take them into account instead.

Finally, the inclusion of occupational intercepts in columns 6 and 7 does not seems to
significantly affect the estimates obtained earlier.

Focusing on credit constraint and refusal does not necessarily paint the full picture on the
relationship between job polarisation and borrowing. Another important facet of credit pertains
to the quality of credit accessible to a household.

In Table 5 we then studied the relationship between polarisation and interest rates. The
sample is now censored to only include households which have had access to credit within the
last three years.

However, in all specifications we find no significant association between interest rates and
either job security or polarisation. These findings suggest that, although households experiencing
polarisation are finding it more difficult to access credit, polarisation by itself does not seem to
be connected with households experiencing harsher credit conditions.

This suggests that the relationship between credit constraint and debt quality might not
necessarily lead to harder to manage debt. In other words, expectations about employment
security and about the change in demand of a given occupation might restrain a household’s
demand for credit and credit institutions’ willingness to supply credit, but these limitations, all
being considered, are only limited at the credit access phase.

So far, we have seen how job security and polarisation affect household borrowing on average.
We might be interested in seeing if these trends start to differ between countries. To do so, we
looked again at credit constraint, and added interaction terms for each country and the job
security/polarisation variables, using the same specifications from earlier.

Our results are shown in Figure 3, in which the interaction coefficients are plotted. The most
notable result is that different patterns emerge for job polarisation and job security, meaning that
the processes do not necessarily go in the same direction depending on country idiosyncrasies:
while a negative trend can be detected for both variables, there are instances in which job
polarisation is not significant while job polarisation is, and a few instances in which the estimated
coefficient for job security and polarisation is actually positive.

It should be noted that the introduction of these interaction terms greatly affects the quality
of our estimates because, by introducing these terms, we effectively gave up the variability in the
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job polarisation control introduced by the variation in countries. While these results should then
be taken with a grain of salt, they are still informative because they provide an indication of the
direction of the correlation of interest. Future research should exploit longitudinal data sources
to identify country-specific differences in trends in job polarisation and debt-taking better.

Figure 3: Interaction coefficients for job security/short term polarisation and HFCS countries over credit
constraint. Standard errors clustered by country.

Robustness estimates using regional fixed effects are presented in Appendix A, Tables 7, 8, 9,
and 10. We find little to no variation in terms of coefficient magnitude and significance compared
to previous estimates.

So far, we have studied the residual correlation of job security and polarisation after conditioning
for controls which we identified as potential confounders. While studying how expectations on
job security arise goes beyond the scope of this paper, it is valuable to see how our security and
polarisation variables correlate with these observed regressors.

In Table 6 from Appendix A, we show the correlations between our job security/polarisation
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variables and the rest of controls used in our analysis. The job security/polarisation variables
are now scaled by a × 100 factor to better appreciate the correlations with the other controls.

As expected, job security appears strongly correlated with most other controls. Its strong
correlations with labour income, tenure and employment status are expected. The correlation
with prior debt, household consumption, household income and low risk propensity also indicate
that certain environmental factors might lead individuals to worry more about their employment
situation.

Interestingly, the job polarisation indicators is not correlated with many variables, confirming
their mostly exogenous nature. Some notable correlations are to be noted: long term polarisation
is connected with education and weekly working hours, as does the job market entry polarisation
variable This confirms our theories regarding the nature of polarisation, as jobs as skill and
education appear to have a strong influence on polarisation

The negative relationship with household size, which also characterises job security, indicates
that the decrease in of certainty about future employment prospects might lead to a decrease in
fertility, supporting recent literature on the topic (De Paola et al., 2021).

Short term polarisation appears to be mostly connected with weekly working hours instead.
This suggests that these changes in labour demand have mostly translated into a reduction of
working hours, and have yet to translate into an income deterioration holding hours of work as
fixed. The lack of correlation with most other variables suggests that these short term shocks
are mostly exogenous.

7 Conclusions

In this paper, we studied the relationship between job polarisation and household debt taking
behaviour, finding evidence of a positive relationship between growth in demand for occupations
and access to credit.

We found short-term polarisation to prevail over medium-term polarisation when it comes to
demand and supply of household debt. Our results indicate that, overall, for every 1% decrease
in weekly hours in a given occupation over the last five years, equal (on average) to 25,000 full
time jobs, the probability of a household (whose head is employed in that occupation) being
refused credit increases by 0.7%.

This happens regardless of the financial situation of the household and holding the total
number of jobs in an economy as fixed, meaning that these constraints are entirely generated by
expectations on changes in labour demand.

We found job polarisation to be largely unrelated to perceived job security, with the former
playing a larger role for credit supply, and the latter prevailing in terms of credit demand,
suggesting the presence of strong informational asymmetries between lenders and borrowers that
cannot be compensated by proxying idiosyncratic job security with economy-wide polarisation.

Interestingly, while households experience both (self-imposed) demand-side and supply-side
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constraints in access to loans because of expectations of shrinking demand for occupations,
households experiencing polarisation do not seem to face more difficulties than other households
when dealing with repayments, as we find no significant effect of either job security or polarisation
over interest rates, indicating that fears about a connection between polarisation and insolvency
might be overstated.

It is important to recall that the associations we found, while strong, do not necessarily
indicate causality. Households can only control polarisation by self-selecting into occupations
that are expected to grow in the future. In this paper, we attempted to address this issue by
controlling for the degree of polarisation the year a job was taken.

Our strategy should partially address this issue as human capital notoriously requires long
term investments, and it is clear that polarisation affects the demand for jobs at a much faster
rate. Households might find it difficult to predict how labour demand will change in the next
few decades, let alone readjust their skills and qualifications so early.

Still, our approach does not fully solve for self-selection. It is still possible that self-selection
occurs before the job is picked, during the period when an individual is still investing in their
human capital.

Furthermore, our results find a general trend towards limitations in credit access across
countries, but there is variability at the country level that deserves further analysis.

The value of our results then lies in signalling the existence of this relationship between job
polarisation and debt-taking, and calls for further research on this context, better investigating
the causal ramifications and country idiosyncrasies of this relationship. Future research can
exploit the future availability of a HFCS panel to obtain longitudinal evidence on job polarisation
and credit access, and check whether these trends are stable over time. A longitudinal approach
would also help provide more robust country-level estimates, as time-dimensionality would be
introduced to the polarisation variable. Alternative approaches, albeit studies a different set of
outcomes, can be considered using other data sources such as EU-SILC.

Supplementary material

Instructions on data access and codes used in our estimation can be found in the online data
archive, available at: https://sites.google.com/site/michelecantarella1992/data-archive-by-paper.
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