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This thesis examines how economic crises and regional economic conditions are associated 

with the evolution of household over-indebtedness in Finland. The main objective is to 

assess whether crisis periods primarily lead to rapid balance-sheet adjustment (deleveraging) 

or instead to a slowdown in the pace of debt accumulation, and whether these effects differ 

across regions and by credit type. 

The empirical analysis covers the years 2005–2023 and uses a Finnish regional panel dataset. 

The outcome measure used is an over-indebtedness indicator capturing debt 

burden/exposure. The key explanatory variables are regional economic indicators, such as 

disposable income, the unemployment rate, and GDP growth, as well as measures of 

household debt composition focusing on consumer credit (share of total debt). Crisis effects 

are evaluated using period indicators for 2008–2009 (the financial crisis), the COVID-19 

period, and 2022–2023 (interest-rate tightening and tighter financial conditions). In addition, 

the analysis tests whether crisis-related effects were stronger in regions with higher pre-crisis 

consumer credit shares. 

The results are derived from regional panel regressions estimated using two-way fixed 

effects, which control for both time-invariant regional characteristics and common national 



 
 

trends, with standard errors clustered at the regional level. The findings show that within-

region economic conditions, particularly unemployment and GDP growth, are strongly 

associated with over-indebtedness: increases in unemployment and declines in GDP growth 

are associated with higher debt burdens. In contrast, consumer credit exposure does not 

display a significant short-run within-region relationship with indebtedness. 

Crisis responses vary across episodes. Neither the financial crisis nor the COVID-19 period 

is associated with an increase in regional over-indebtedness. Instead, the COVID-19 and 

2022–2023 tightening periods are associated with statistically significant declines, consistent 

with reduced borrowing and active deleveraging. Heterogeneity by pre-crisis consumer 

credit exposure is largely absent during the financial crisis and the COVID-19 period but 

becomes notable during the tightening episode: regions with higher initial credit exposure 

experience a more pronounced reduction in indebtedness, suggesting greater sensitivity to 

rapidly rising interest rates. 

Taken together, the findings indicate that regional over-indebtedness in Finland is shaped 

more strongly by evolving macroeconomic conditions and the nature of economic shocks 

than by short-run changes in debt composition. Consumer credit exposure appears to matter 

primarily as a structural characteristic that conditions regional vulnerability during 

tightening episodes, rather than as a year-to-year determinant of indebtedness. These results 

contribute to understanding how household debt evolves across heterogeneous regions 

during periods of economic stress and tightening financial conditions. 
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Tämä tutkimus tarkastelee talouskriisien ja alueellisten talousolosuhteiden yhteyttä 

suomalaisten kotitalouksien ylivelkaantumiseen. Tutkimuksen päätavoitteena on arvioida, 

johtavatko kriisijaksot ensisijaisesti kotitalouksien nopeaan velkaantumiseen vai 

pikemminkin velkaantumisen kasvuvauhdin hidastumiseen, ja vaihtelevatko nämä 

vaikutukset alueittain ja velkalajeittain. 

Empiirinen analyysi kattaa vuodet 2005–2023 ja perustuu Suomen maakuntatason 

paneeliaineistoon. Tulosmuuttujana käytetään ylivelkaantumisindikaattoria, joka mittaa 

kotitalouksien velkataakkaa ja velkaantumisen tasoa. Selittävinä muuttujina käytetään 

alueellisia talousindikaattoreita, kuten käytettävissä olevia tuloja, työttömyysastetta ja 

BKT:n kasvua, sekä kotitalouksien velkarakennetta kuvaavia mittareita, erityisesti 

kulutusluottojen tasoa ja osuutta kokonaisvelasta. Kriisivaikutuksia tarkastellaan 

indikaattoreilla vuosille 2008–2009 (rahoituskriisi), 2020–2021 (COVID-19-pandemia) ja 

2022–2023 (korkojen nousun ja rahoitusehtojen kiristymisen jakso). Lisäksi analysoidaan, 

olivatko kriisivaikutukset voimakkaampia alueilla, joilla kulutusluottojen osuus oli suuri jo 

ennen kriisejä. 

Tulokset johdetaan alueellisista paneeliregressioista, jotka estimoidaan kaksisuuntaisella 

kiinteiden vaikutusten mallilla. Menetelmä kontrolloi sekä alueiden aikapysyvää 

heterogeenisyyttä että koko maata koskevia suhdannevaihteluja, ja vakiovirheet 

ryhmitellään maakuntatasolla. Tulokset osoittavat, että alueelliset talousolosuhteet, 

erityisesti työttömyys ja BKT:n kasvun lasku, ovat vahvasti yhteydessä ylivelkaantumiseen: 

työttömyyden nousu ja talouskasvun heikkeneminen liittyvät korkeampaan velkataakkaan. 



 
 

Sen sijaan kulutusluottojen osuudella ei havaita tilastollisesti merkitsevää lyhyen aikavälin 

yhteyttä ylivelkaantumiseen. 

Kriisijaksot eroavat vaikutuksiltaan selvästi toisistaan. Finanssikriisi 2008–2009 ja COVID-

19-pandemia eivät lisää alueellista ylivelkaantumista. Sen sijaan COVID-kausi ja vuosien 

2022–2023 kiristymisjakso liittyvät tilastollisesti merkitseviin laskuihin 

ylivelkaantumisessa, mikä on linjassa velkaantumisen hidastumisen ja aktiivisen velanpurun 

kanssa. Kulutusluottoaltistukseen perustuva heterogeenisuus on vähäistä finanssikriisin ja 

COVID-ajanjakson aikana, mutta korostuu korkojen nousun aikana: suurten kulutusluotto-

osuuksien alueilla ylivelkaantuminen vähenee selvästi enemmän kuin matalan altistuksen 

alueilla, mikä viittaa suurempaan korkoherkkyyteen. 

Kokonaisuutena tulokset osoittavat, että alueellinen ylivelkaantuminen Suomessa määräytyy 

ennen kaikkea talousolosuhteiden ja kriisien luonteen perusteella. Lyhyen aikavälin 

muutoksilla velkarakenteessa, kuten kulutusluottojen vuosittaisilla vaihteluilla, ei havaita 

vahvaa yhteyttä ylivelkaantumiseen. Sen sijaan kulutusluottojen osuus toimii enemmänkin 

alueiden pysyvänä rakenteellisena piirteenä: se ei selitä vuosittaisia muutoksia 

velkaantumisessa, mutta sillä näyttää olevan merkitystä silloin, kun taloudelliset olosuhteet 

kiristyvät nopeasti. Tästä on esimerkkinä vuosien 2022–2023 korkojen nousun jakso, jolloin 

korkean kulutusluottoaltistuksen alueilla ylivelkaantuminen väheni muita alueita 

selvemmin. Tutkimus tarjoaa siten uutta tietoa siitä, miten kotitalouksien velka kehittyy eri 

alueilla taloudellisten shokkien ja kiristyvien rahoitusolojen aikana. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

SYMBOLS AND ABBREVIATIONS  

 

Data variables 

Indebtedness – Over-indebtedness indicator in % 

Disposablemonetaryincomemean – Mean disposable income (€) 

Unemploymentrate – Unemployment rate in % 

ChangeinGDP – GDP growth in % 

Consumercreditwholedebt – Consumer credit share / debt exposure 

crisis0809 – Financial crisis dummy (2008–2009) 

covid2021 – COVID-19 dummy (2020–2021) 

tight2223 – Tightening period dummy (2022–2023) 

 

DTA – Debt-to-assets 

DTI – Debt-to-Income 

DSTI – Debt-service-to-income 
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1  Introduction 

Finnish household indebtedness has increased markedly over the past two decades. 

Measured as household debt relative to disposable income, the debt-to-income (DTI) ratio 

has more than doubled since 2000, rising from about 63% to roughly 136%. Indebtedness is 

also cyclical: borrowing typically accelerates in economic upturns and slows during 

recessions, showing changes in income expectations, credit conditions, and households’ 

precautionary saving motives.  

A household is classified as highly indebted if its personal debt exceeds four times its annual 

disposable income. This definition does not account for housing association loans that 

households may have. However, determining whether a household is over-indebted is 

arbitrary because there is no clearly defined limit. (Mäki-Fränti, 2021)  

A growing body of research argues that household leverage matters not only for individual 

financial health but also for macroeconomic resilience. Cross-country evidence shows that 

private credit booms are associated with deeper and longer recessions, suggesting that 

balance-sheet vulnerabilities can increase downturns. (Jordà, Schularick & Taylor, 2016) In 

addition, international work using macro and micro data finds that increases in household 

debt predict weaker subsequent growth and higher unemployment, consistent with channels 

in which indebted households and/or a constrained credit supply intensify contractions. 

(Mian, Sufi & Verner, 2017) From a household perspective, high leverage can force sharper 

adjustments when adverse shocks hit: highly indebted households tend to reduce spending 

more as uncertainty rises and repayment burdens become more salient. (Putkuri, 2019) 

The Finnish analysis points out that fragility is not uniform. Bank of Finland analyses 

emphasize that many highly indebted households are relatively high-income and maintain 

considerable wealth, which can buffer shocks. Yet there is substantial heterogeneity, 

meaning that some segments remain exposed even when averages appear comfortable 

(Mäki-Fränti, 2021). In addition, unsecured consumer credit has drawn attention in Finland 

because some lenders grant high-interest unsecured credit (often above 15%) and appear to 
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attract customers with lower solvency. Aaltonen and Koskinen (2019) also note that 

consumer credit may push households into financial difficulties and that, among households 

with the lowest net wealth, most of their debt consists of non-housing debt, indicating scarce 

buffers among some consumer-credit users (Aaltonen & Koskinen, 2019). 

Against this backdrop, this master’s thesis examines how economic crises affect Finnish 

household indebtedness and whether crisis periods trigger (i) rapid deleveraging, defined as 

a decline in leverage, or (ii) primarily a slowdown in debt accumulation. The analysis also 

investigates how these dynamics differ across households and regions. Crises may influence 

leverage through multiple channels. First, disposable income can fall, mechanically raising 

debt-to-income ratios even if nominal debt remains unchanged. Second, tighter credit supply 

and higher uncertainty may reduce new borrowing, slowing the pace of debt accumulation. 

Third, households may deleverage voluntarily by increasing savings or involuntarily through 

restructurings and other mechanisms of financial distress (Putkuri 2019; Nyholm & Silvo, 

2022). 

The thesis provides insights by linking crisis episodes to changes in household leverage in a 

regional panel setting and by documenting heterogeneous responses among regions and 

household groups. By distinguishing between rapid deleveraging and merely slower 

accumulation, the study aims to clarify how Finnish households adjust their balance sheets 

under stress and which households and regions are most sensitive to adverse macroeconomic 

shocks. 

1.1  Background and motivation 

Household indebtedness has become an increasing concern in many advanced economies, 

including Finland. Over the past decades, households have relied more heavily on consumer 

credit, mortgages, and other forms of borrowing. They use these funds to finance both 

consumption and housing. “Buy now, pay later” schemes and instalment payments have 

become particularly common. As a result, individuals often manage multiple small monthly 

payments. This accumulation can lead to over-indebtedness (André, 2016). We do not have 

a concrete number for the number of Finnish households that are over-indebted, partly 

because over-indebtedness is multidimensional and depends on how arrears and repayment 

problems are defined (European Commission, 2013). However, according to Statistics 
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Finland (2025), 59% of households had debt in 2023. At the same time, the proportion of 

households with mortgages has been declining since 2013. This means that the number of 

other forms of debt has increased. While borrowing can enhance welfare by enabling 

consumption smoothing and investment in housing or education, excessive indebtedness 

poses significant risks to both households and macro-financial stability (André, 2016). 

Economic shocks such as the 2008–2009 global financial crisis, the COVID-19 pandemic, 

and the recent surge in interest rates and inflation can weaken households’ repayment 

capacity by squeezing financial margins through higher interest expenses and rising living 

costs (Honkanen & Voutilainen, 2023). If unemployment rises or real disposable income 

declines, repayment capacity may deteriorate further. The Bank of Finland notes that the 

rapid rise in interest rates has increased households’ interest payments relative to income, 

even though a relatively strong employment situation has supported debt servicing (Bank of 

Finland, 2023). When repayment problems lead to a payment default entry in the credit 

information register, this is typically recorded only after a contractual payment has been 

overdue for a prolonged period (e.g., consumer credit overdue by at least 60 days under 

certain conditions) (Finnish Competition and Consumer Authority, 2025). Such an entry can 

have long-lasting consequences for financial inclusion by making it more challenging to 

obtain new credit or use installment payments, and it may also complicate renting and other 

everyday contracts (Ministry of Justice, 2025).  

In this thesis, over-indebtedness refers to an inability to service liabilities from disposable 

income and liquid buffers (proxied by debt-service indicators and arrears). The focus is on 

Finland in the 21st century, with a comparison of outcomes across regions. 

1.2  Research objectives and research questions            

As mentioned before, this thesis examines how regional economic conditions, debt 

composition, and macroeconomic shocks are associated with household over-indebtedness 

in Finland during 2005–2023. By combining regional indicators (income, unemployment, 

and economic growth) with measures of household debt structure, particularly the role of 

consumer credit, the analysis documents how regional disparities in financial distress have 

evolved and assesses which factors are linked to these differences. Specifically, it addresses 

the following questions: 
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1. How do differences in economic conditions and consumer credit exposure relate 

to over-indebtedness across Finnish regions (2005–2023)? 

2. How do crisis periods (2008–2009, COVID-19, 2022–2023) shift over-indebtedness 

within regions, and how heterogeneous are these shifts across regions? 

3. How does pre-crisis consumer credit exposure shape regional differences in crisis-

period changes in over-indebtedness? 

4.  Is the link between consumer credit and over-indebtedness explained more by 

variation within regions over time or by persistent differences between regions? 

1.3  Thesis structure      

This study begins with a theoretical discussion of over-indebtedness, crisis-related 

indebtedness, and the overall level of household debt in Finland, clarifying how these 

concepts are defined and measured in the literature. The empirical part then uses a regional 

panel dataset for Finland covering the years 2005–2023. The analysis is based on panel 

regressions that relate regional measures of over-indebtedness to local economic conditions 

and to the composition of household debt.  
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2   Household over-indebtedness and debt distress 

This chapter provides the theoretical and empirical foundation for analysing the relationship 

between crises and regional economic conditions and household over-indebtedness in 

Finland. It first outlines the key concepts and definitions used to describe over-indebtedness, 

then discusses how over-indebtedness and debt distress can be measured and interpreted in 

the Finnish institutional context. Next, it reviews the main drivers and theoretical 

mechanisms of debt distress, including the roles of debt composition and consumer credit, 

and summarises how crises can affect household balance sheets and why regional differences 

matter. Finally, the chapter reviews the relevant empirical literature, identifies the research 

gap and the thesis’s contribution, and motivates the empirical strategy. 

2.1  Concepts and measurement of household over-indebtedness 

There is no single, universally accepted definition of over-indebtedness, which is reflected 

in the variety of indicators used in empirical research. As Hiilamo (2021) notes, the absence 

of a uniform definition also limits the comparability of measurement across studies and 

countries. A useful starting point is to separate (i) indebtedness as the presence of liabilities 

from (ii) over-indebtedness as a state where liabilities have become unsustainable relative to 

a household’s economic capacity. 

In a resource-based definition, over-indebtedness is a persistent inability to repay debts under 

reasonable conditions. Hiilamo (2021) emphasizes that simple leverage indicators, such as 

the debt-to-income ratio, can be informative but are incomplete without consideration of the 

household’s broader resource position. From this perspective, a household is over-indebted 

when its current income and realistically realizable real and financial assets are insufficient 

to service its liabilities on fair terms. The key idea, therefore, is a structural imbalance 

between the debt burden and the resources available to meet it, rather than the nominal 

amount of debt itself. 

Empirical research often distinguishes between burden/exposure indicators and distress 

indicators (D’Alessio and Iezzi, 2013; European Commission, 2008). Burden measures 

summarize leverage or repayment pressure (e.g., debt-to-income and debt-service-to-income 
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ratios), while distress measures identify cases where repayment problems have already 

materialized (e.g., arrears, payment default entries, or debt enforcement) (D’Alessio and 

Iezzi, 2013; European Commission, 2008). This distinction is important because high 

leverage does not automatically imply nonpayment, and distress indicators typically capture 

a later stage of financial difficulty (Leika and Marchettini, 2017). 

Blomgren, Maunula and Hiilamo (2014) sharpen this distinction by arguing that high debt 

levels do not automatically imply financial difficulty. Many indebted households service 

their loans as agreed, and large debts may reflect strong repayment capacity, particularly 

when borrowing is used to acquire assets (e.g., housing) and build wealth. Indebtedness 

becomes problematic and can turn into over-indebtedness only when obligations exceed the 

household’s ability to pay, given its income and assets. This framing matters for 

measurement: indicators that aggregate all debt types may classify households as “highly 

indebted” even when their balance sheets and cash flows remain resilient, while missing 

households with modest debt but weak buffers. 

Alongside these objective approaches, literature also recognizes a subjective dimension of 

over-indebtedness. Betti, Dourmashkin, Rossi, Ping Yin (2007) propose measuring over-

indebtedness by asking individuals whether their debt has become unmanageable. Subjective 

measures do not replace objective indicators, but they capture an important aspect of 

financial strain: households may experience stress and a perceived loss of control before 

conventional ratios flag distress, while others may meet objective thresholds without 

reporting difficulties. Taking together, objective and subjective approaches highlight that 

over-indebtedness is both a measurable financial condition and an experienced constraint. 

A Finland-specific measurement complication is the growing role of housing-company 

(housing association) loans, which can shift part of housing-related borrowing off 

households’ personal loan stocks, even though households remain economically liable. This 

can cause personal-debt-based indicators to understate housing-related leverage in areas 

where such financing is common. The institutional details and implications are discussed in 

section 2.2.3. (Bank of Finland, 2024; Honkanen & Putkuri, 2025). 

Overall, the literature supports viewing over-indebtedness as a multidimensional 

phenomenon. Resource-based definitions (Hiilamo, 2021; Blomgren et al., 2014) emphasize 

sustainability in relation to income and assets, whereas subjective approaches (Betti et al., 
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2007) capture perceived strain. These perspectives motivate a clear distinction between 

burden/exposure measures and measures of realized distress when analyzing how 

households’ financial positions evolve over time and across regions, and when interpreting 

empirical relationships between macroeconomic conditions, debt composition, and financial 

difficulty. 

2.2  Institutional and measurement context in Finland  

Interpreting indebtedness and default indicators in Finland requires attention to how debt is 

recorded and how repayment problems are recorded in administrative registers. The structure 

of credit reporting, changes in default-entry rules, and housing-company loan arrangements 

influence which standard indicators are captured and how comparable they are over time and 

across regions. This section summarises these Finland-specific features and explains their 

implications for interpreting crisis effects and regional heterogeneity in the empirical 

analysis. 

2.2.1  Structure of household borrowing and credit supply 

Households in Finland finance both long-term investments and short-term consumption 

through a mix of secured and unsecured debt. In terms of repayment risk, consumer credit is 

particularly salient because some lenders offer high-interest, unsecured credit, which may 

attract borrowers with weaker solvency and limited buffers. This composition matters for 

distress outcomes: unsecured credit can contribute disproportionately to repayment 

difficulties among households with low net wealth, for whom non-housing debt may 

constitute a large share of liabilities (Aaltonen & Koskinen, 2019). 

Credit conditions also differ by provider type and product. The expansion of credit provision 

beyond traditional banks has increased the availability of consumer credit products, but it 

can also increase exposure to higher borrowing costs and tighter repayment schedules among 

some borrower groups (Raijas, Lehtinen & Leskinen, 2010). In a regional setting, these 

institutional features motivate explicit attention to debt composition, because similar 

aggregate debt levels can imply different repayment pressure depending on whether 

liabilities consist mainly of mortgages or include a larger share of unsecured credit. 
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2.2.2  Payment defaults as an administrative distress measure 

Payment default entries capture realised repayment difficulties, but they do so through an 

administrative process that affects both timing and persistence. A payment default is 

typically recorded only after delinquency has continued long enough to meet relevant criteria 

and after required notifications have been sent, meaning that default indicators generally 

reflect a more advanced stage of distress rather than early signs of vulnerability (Finnish 

Competition and Consumer Authority, 2025). As a result, default measures are likely to 

respond to shocks with a lag relative to burden-based indicators, potentially worsening 

immediately when income falls or interest costs rise. 

Institutional reforms can also influence how long defaults remain visible in the data. The 

amendment to the Credit Information Act, which entered into force on 1 December 2022, 

changed the retention of payment default entries by enabling faster removal once the 

underlying debt has been paid and by abolishing earlier extension and reduction rules 

affecting retention periods (Suomen Asiakastieto, 2022). While the aim was to strengthen 

incentives to repay and improve the position of indebted individuals, concerns have been 

raised that some borrowers may cycle between a clean record and new defaults if access to 

new credit resumes quickly after an entry is removed (Suomen Asiakastieto, 2025). For 

empirical analysis, these institutional features imply that changes in recorded defaults may 

reflect both underlying repayment distress and the evolving administrative environment, 

particularly around the post-2022 period. 

2.2.3  Housing-company loans and “hidden” housing-related leverage 

Housing-company (housing association) loans are a Finland-specific feature of housing 

finance that complicates the measurement of household leverage. In these arrangements, part 

of the borrowing used to finance housing is held on the housing company’s balance sheet 

rather than as a household’s personal loan, even though households remain economically 

responsible through housing charges and their share of the loan. As a result, indebtedness 

indicators based only on personal debt can understate housing-related leverage and 

repayment exposure, especially in segments where housing-company financing is common 

(Bank of Finland, 2024; Honkanen & Putkuri, 2025). 
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This measurement issue is particularly relevant for regional comparisons. If housing-

company loans are more prevalent in areas with high levels of new apartment construction, 

regional differences in “personal-debt-based” indebtedness may partly reflect differences in 

accounting and financing structures rather than only differences in underlying housing 

demand or household risk. In the empirical analysis, this motivates cautious interpretation 

of regional heterogeneity and crisis sensitivities: observed variation in measured 

indebtedness may not fully capture total housing-related repayment burdens where housing-

company loans play a large role. 

2.2.4  Macroprudential setting and regional policy relevance 

Finland’s policy framework also shapes household leverage dynamics. Borrower-based 

macroprudential tools such as loan-to-value limits are set nationally, even though housing-

market conditions and debt burdens vary regionally (Putkuri, 2018). In practice, the housing 

loan cap (maximum loan-to-collateral value) is set at 90% for general housing loans, while 

the cap for first-home loans is 95%, highlighting that the key borrower-based constraint is 

national rather than regional (FIN-FSA, 2025).  Finland’s maximum LTV ratio is uniform 

across the country (Putkuri, 2018), in contrast to approaches in some countries, where 

borrower-based constraints are applied more strictly in specific high-risk housing markets. 

From the perspective of this thesis, regional heterogeneity therefore becomes an important 

empirical question: if household debt burdens and consumer credit reliance differ across 

regions, a uniform national constraint may not address geographically concentrated 

vulnerabilities equally. 

2.2.5  Implications for the empirical analysis 

Taken together, these institutional and measurement features strengthen the thesis’s 

empirical approach in three ways. They support the use of both burden/exposure indicators 

and realised distress measures to capture different stages of financial difficulty. They 

underline why debt composition, especially the share of consumer credit, matters for 

repayment risk, and they caution against comparing regions based on personal-debt 

measures alone, since housing-company loans may leave part of housing-related leverage 
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unobserved. Viewed through this lens, crisis-period estimates and regional differences in the 

2005–2023 panel can be interpreted as reflecting both underlying household vulnerability 

and the way Finnish credit and housing finance are recorded. 

Finally, an important institutional development beyond the main sample period is Finland’s 

Positive Credit Register, introduced in 2024. By providing more comprehensive, loan-level 

information on individuals’ credit exposures, the register is expected to improve both credit 

assessment and future research possibilities on household indebtedness. However, negative 

credit information, such as payment default entries, remains recorded in commercial credit 

registers, so default-based distress measures will continue to rely on those sources (Finnish 

Tax Administration, 2026). 

2.3  Drivers and mechanisms of debt distress 

Over-indebtedness and payment defaults typically arise from interactions among household 

resources, economic shocks, and borrowing conditions, including the cost and composition 

of debt. The European Commission (2008) emphasizes that households usually enter serious 

debt problems due to a combination of persistently low income, adverse shocks (such as 

unemployment, illness, or family changes), and behaviour-related factors (e.g., 

overborrowing or weak financial management), with trigger events often activating 

underlying vulnerabilities. Building on this perspective, the following sections review how 

changes in income and employment, credit availability and pricing, and debt composition 

are linked to repayment difficulties and recorded defaults. 

A central mechanism highlighted in Finnish discussions is the role of shocks to repayment 

capacity. Payment default on consumer credit is typically the first public indication that a 

borrower is experiencing serious financial difficulties and is therefore widely interpreted as 

a warning sign of an inability to meet repayment obligations (Raijas et al., 2010). The risks 

of the economic environment materialise especially during downturns, when unemployment 

rises or interest rates increase, weakening households’ ability to service liabilities. In 

Finland, labour-market uncertainty has also become a structural factor: short-term 

employment contracts and unstable income can reduce financial buffers and increase the 

likelihood that households rely on short-term borrowing to smooth expenses (Lehtinen, 

1999). When income is low or irregular, households may be tempted to compensate by using 
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consumer credit, often the most expensive type available, which can raise repayment burdens 

and increase vulnerability to further shocks (Kaartinen & Lähteenmaa, 2006). 

Descriptive evidence from the Guarantee Foundation (which supports over-indebted people) 

illustrates the practical sources of debt problems and the relevance of both shocks and 

budgeting constraints. In 2006, the most common reported reasons for clients’ indebtedness 

were poor spending control (18%), divorce (17%), unemployment (14%), and other 

unexpected events (9%). In 2007, the largest problems reported were rising everyday 

expenses and responsibility for debts (49%), poor control of spending (22%), and falling 

income (19%) (Raijas et al., 2010). These patterns are consistent with the broader literature 

in that distress typically reflects both resource constraints (income and employment) and 

expenditure pressures, often compounded by life events. 

Beyond household-level factors, outcomes depend on the structure and pricing of credit. 

Over recent decades, credit has become more widely available and more normalized in 

household finances, supported by changes in credit markets, strong employment periods, and 

more positive attitudes toward borrowing (Raijas et al., 2010). At the same time, the 

expansion of credit supply beyond traditional banks, together with aggressive marketing and 

product variety, has increased access to consumer credit. A key concern is that non-bank 

lenders often charge very high interest rates and may target borrowers who cannot obtain 

bank credit due to insufficient collateral, thereby concentrating riskier borrowers and higher 

repayment burdens in the consumer-credit segment (Raijas et al., 2010). This makes debt 

composition important: households that rely on unsecured consumer credit to cover essential 

expenses are more likely to face repayment strain when shocks occur, because these loans 

are typically more costly and less collateralized or wealth-buffered. 

2.3.1  Theoretical frameworks linking income, unemployment, credit, and over-

indebtedness 

A useful starting point for analysing household indebtedness is the intertemporal choice 

framework of the Life-Cycle Hypothesis and the related Permanent Income Hypothesis. The 

life-cycle approach suggests households borrow and save to smooth consumption as income 

changes predictably over time, so debt may reflect expected income growth rather than 

distress (Modigliani and Brumberg, 1954; Ando and Modigliani, 1963). The permanent-
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income framework similarly holds that consumption depends on expected long-term income 

rather than short-term fluctuations, which justifies borrowing when current income is 

temporarily lower than anticipated resources (Friedman, 1957). In both theories, factors such 

as disposable income and macroeconomic conditions affect borrowing mainly by shaping 

expected lifetime resources and the need to smooth consumption (Modigliani and Brumberg, 

1954; Friedman, 1957). 

However, the classic life-cycle and permanent-income models assume that credit markets 

are frictionless. When liquidity constraints and income risk are present, households may not 

fully smooth consumption, and adverse shocks can cause financial strain. Buffer-stock 

saving models address this by predicting that households maintain liquid asset buffers and 

adjust borrowing and consumption in response to shocks. Vulnerability increases when 

buffers are inadequate or when shocks persist. Unemployment shocks are particularly 

significant because they reduce resources when constraints are most binding, increasing 

reliance on short-term borrowing and the risk of repayment difficulties (Carroll, 1997). 

Credit outcomes also depend on the supply side of credit markets. In models with 

asymmetric information, lenders may ration credit even in competitive markets because 

higher interest rates can increase risk (adverse selection) and reduce repayment incentives 

(moral hazard). As a result, credit access and pricing can vary over the business cycle and 

across borrower groups. This perspective explains why changes in lending conditions and 

debt composition, especially the use of higher-cost unsecured credit, can influence over-

indebtedness and defaults (Stiglitz and Weiss, 1981). 

Since this thesis examines the proportion of consumer credit, theories of unsecured 

borrowing with default risk are particularly relevant. Quantitative models of unsecured 

consumer credit treat default or bankruptcy as possible outcomes that influence interest rates 

and borrowing limits. These models show that households may use unsecured credit to 

manage shocks, with default acting as an imperfect form of insurance when repayment is 

unsustainable (Chatterjee, Corbae, Nakajima & Ríos-Rull, 2007; Livshits, MacGee, and 

Tertilt, 2007). They provide a clear rationale for analysing whether a higher share of 

consumer credit is linked to greater repayment distress, especially during periods of 

intensified shocks or rising borrowing costs (Chatterjee et al., 2007; Livshits et al., 2007). 
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To link household debt to crises, balance-sheet theories highlight amplification mechanisms. 

The financial accelerator shows that shocks weakening balance sheets can tighten financing 

and amplify downturns, increasing financial fragility and distress (Bernanke, Gertler, and 

Gilchrist, 1998). Related credit cycle models demonstrate how collateral constraints and 

asset values can create feedback loops between credit and macroeconomic fluctuations 

(Kiyotaki and Moore, 1997). These frameworks support analysing whether crisis periods 

align with systematic changes in over-indebtedness and defaults, and whether effects vary 

by credit composition and vulnerability (Bernanke et al., 1998; Kiyotaki and Moore, 1997). 

Classic crisis theories also explain why high leverage becomes problematic during shocks. 

Fisher’s debt-deflation theory holds that deleveraging, combined with falling incomes and 

prices, increases real debt burdens and worsens economic conditions, thereby undermining 

repayment capacity (Fisher, 1933). Minsky’s financial instability hypothesis similarly views 

instability as endogenous: stable periods can encourage more leverage and risk-taking, 

increasing fragility and exposure to shocks (Minsky, 1986; Minsky, 1992). Together, these 

perspectives justify focusing on major shock periods and analysing whether consumer credit, 

often unsecured and higher cost, plays a distinct role in debt distress during macroeconomic 

stress (Fisher, 1933; Minsky, 1986). 

2.3.2  Debt composition: productive vs non-productive debt 

Consumption plays a central role in everyday life, and both social norms and macroeconomic 

policy can support consumption growth. In Finland, consumption increased in the mid-

2000s: in 2006, the average consumer spent about 20,000 euros, around 14% more than five 

years earlier, and spending rose particularly on categories such as clothing, transportation, 

culture, and leisure (Statistics Finland, 2008). Since consumption requires resources, 

households may increasingly rely on borrowing, especially when saving is limited or when 

expenses rise faster than income. 

Over the past two decades, credit has become a routine and widely accepted part of 

household finances. In Finland in the 21st century, attitudes toward borrowing have grown 

increasingly positive, while saving is no longer valued as highly as before, and favourable 

economic and employment trends have encouraged households to take on debt (Raijas et al., 

2010). At the same time, changes in credit markets, aggressive marketing, and the easy 
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availability of multiple credit products have contributed to rising credit use. In addition to 

traditional banks, consumers can now obtain loans from a range of other providers. (Raijas 

et al., 2010). These developments motivate paying attention not only to how much 

households borrow, but also to the type of debt they take on. 

When researching indebtedness and over-indebtedness, it is therefore important to consider 

the quality and purpose of debt. Debts can be roughly divided into productive debt and 

consumer (non-productive) debt. Productive debt is associated with borrowing that supports 

asset accumulation or long-term investment, whereas consumer debt is associated with 

borrowing that mainly finances current consumption and can reduce future consumption 

possibilities through repayment burdens (Calder, 2001). This distinction should be 

interpreted as a practical classification rather than a strict rule: the same credit product can 

be used for different purposes, and even “productive” borrowing can become problematic if 

repayment obligations grow large relative to income. 

Debt composition matters because different debts can imply different repayment burdens 

and risks even when the total amount of debt is similar. In general, household mortgages are 

commonly treated as a form of “good” or productive debt because they are linked to housing 

acquisition and asset ownership, whereas consumer credit is often classified as “bad” or non-

productive debt because it is more closely tied to financing consumption (Calder, 2001). 

Importantly, standard numerical indicators of indebtedness may treat all debts as equivalent 

euros, even though their implications for repayment capacity can differ. This is relevant for 

empirical analysis: regions or household groups with similar overall debt levels may face 

different degrees of repayment pressure depending on whether debt consists mainly of 

housing-related borrowing or a larger share of consumer credit. For this reason, the 

composition of debt, and especially the role of consumer credit, forms a key part of the 

analysis of over-indebtedness in this thesis. 

2.4  Economic crises and household debt dynamics 

Economic crises matter for household indebtedness because they can weaken repayment 

capacity and alter borrowing behavior through several channels simultaneously. During 

downturns, disposable income may fall, and unemployment may rise, increasing debt 

burdens and making loan servicing more difficult, even if nominal debt does not change 



15 
 

 

(Muttilainen, 2002). At the same time, crises can tighten credit conditions and increase 

uncertainty, typically slowing new borrowing and prompting precautionary saving, thereby 

altering the trajectory of indebtedness. 

In empirical terms, crisis effects on over-indebtedness and defaults can reflect (i) a 

mechanical ratio effect (as income falls, burden ratios rise), (ii) a flow effect (new borrowing 

slows as credit conditions tighten), and (iii) a distress effect (arrears/defaults rise as 

repayment problems materialise, often with a lag). This motivates separating crisis periods 

in the analysis and interpreting changes in burden-type outcomes and default-type outcomes 

as capturing different stages of household balance-sheet adjustment. (Silvo and Nyholm, 

2022; Leika and Marchettini, 2017; Finnish Competition and Consumer Authority, 2025) 

Over-indebtedness is not solely a crisis phenomenon: it exists in normal times as well, 

reflecting the features of a credit-based society. Muttilainen (2002) notes that cases of over-

indebtedness were present in Finland even before the early 1990s recession, but the 

downturn sharply increased the number of indebted households. This highlights the “trigger” 

nature of crises: underlying vulnerabilities can remain latent in stable periods, while negative 

shocks activate them and push households into distress. 

Global crises have played an important role in shaping household debt problems in the 21st 

century. Hiilamo (2018) argues that the consequences of the 2008 financial crisis hit 

households particularly hard in wealthy countries, as disposable income declined while 

expenses rose, intensifying debt-related difficulties. In Finland, the global financial crisis 

did not escalate into a domestic banking crisis as in the early 1990s, partly because Finnish 

banks had adopted a relatively cautious approach to mortgage and consumer credit lending 

(Hiilamo, 2021). Nevertheless, after a brief recovery, Finland’s economy stagnated until 

2017, and declines in incomes and higher unemployment during the recession contributed to 

an increase in mortgage defaults (Hiilamo, 2021). Cross-country experiences also 

underscore how crisis transmission can differ: Julkunen (2017) describes how Iceland, a 

small state outside the EU that had expanded its banking sector to a large international scale, 

experienced a banking collapse during the global financial crisis, with household debt 

problems escalating sharply when the bubble burst. 

More recently, the macroeconomic environment has been characterized by a prolonged 

period of exceptionally low interest rates followed by a rapid increase in interest rates 
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alongside higher inflation. Such shifts can affect households and the broader economy by 

raising borrowing costs and squeezing real disposable income (Valtiovarainministeriö, 

2023). Bank of Finland analysis further notes that interest-rate risk and related housing costs 

(including charges linked to housing-company loans) can create significant repayment 

pressure for some households, which is directly relevant for interpreting the 2022–2023 

tightening episode (Honkanen & Putkuri, 2025). These developments are particularly 

relevant for analyzing crisis-like stress episodes in the 2020s, because they may influence 

household indebtedness not only by reducing new borrowing but also by increasing the 

burden of existing debt. 

2.5  Household Indebtedness and Debt Distress: Regional Differences and Long-

Term Trends in Finland 

Household indebtedness and repayment distress are unevenly distributed across space 

because regions differ in housing markets, income levels, and exposure to labour-market 

shocks. In Finland, these differences are especially visible in mortgage-related leverage: new 

mortgage borrowers’ debt burdens tend to be higher in growth centres, particularly the 

Greater Helsinki area, than elsewhere, reflecting higher house prices and different income 

profiles across regions (Putkuri & Voutilainen, 2021). Such structural variation implies that 

the same macroeconomic shock can yield different changes in debt burdens and repayment 

capacity, depending on local conditions. 

A key channel is the divergence of house prices between the Helsinki metropolitan area and 

the rest of the country. Higher prices in growth centres have been accompanied by larger 

housing loans both in absolute terms and relative to income, creating the potential for 

regionally concentrated vulnerabilities if prices and debt rise together (Putkuri, 2018). 

Beyond housing, regions may also differ in debt composition since if consumer credit is 

more prevalent or grows faster in response to local conditions, repayment pressure and 

distress indicators may respond differently across regions even when aggregate indebtedness 

evolves similarly. 
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2.5.1  Household indebtedness in Finland since the 1980s 

Finnish household indebtedness is not a new phenomenon, but its scale and drivers have 

evolved over time. Bank of Finland research notes that indebtedness became more 

widespread after the Second World War as housing policy increased the popularity of owner-

occupied housing, and later microdata analysis provides insight into household borrowing 

following the liberalization of Finland’s financial markets in the 1980s (Herrala, 2006). 

In recent years, Finnish households’ indebtedness has remained high, despite an overall 

downward trend. Household indebtedness has declined continuously since 2020, consistent 

with the cyclical nature of borrowing: when the economy grows, household loan debt tends 

to increase, whereas in a downturn, households take on less debt. According to Yle (2025), 

Finland’s household debt-to-income ratio was 100.2% in 2024, slightly down from the 

previous year and at its lowest level since 2006. The same discussion links weak consumer 

confidence to rising perceptions of unemployment risk and the high inflation of 2022–2023, 

noting that purchasing power has not yet returned to its earlier peak (Yle, 2025). 

The turning point in the debt-to-income ratio is also connected to developments around 2022. 

Mortgage borrowing reached a record level in 2021, but subsequent increases in interest 

rates and other essential living costs raised debt-servicing expenses and reduced households’ 

willingness to take on new loans, including for home purchases. In the background, the 

economic turning point was influenced by factors such as the COVID-19 pandemic and 

Russia’s invasion of Ukraine (Yle, 2025). Together, these developments motivate examining 

whether recent stress periods operate mainly through a slowdown in new borrowing, an 

increase in repayment burdens, or a rise in realised distress. 

Figure 1 complements this aggregate discussion by illustrating the annual mean of regional 

over-indebtedness across Finnish regions over 2005–2023. The figure shows a clear upward 

trend from the mid-2000s until the mid-2010s, after which the indicator stabilises and 

gradually declines. The decline becomes more pronounced after 2020, coinciding with the 

COVID-19 period and the subsequent tightening of financial conditions. 
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Figure 1: Annual over-indebtedness in Finland, 2005–2023 (Data: Statistics Finland) 

The post-2021 decline is particularly notable considering the sharp increase in interest rates 

and inflation. As borrowing became more expensive and real incomes were squeezed, 

households may have reduced loan demand or prioritised debt repayment, thereby lowering 

measured exposure. At the same time, the figure shows no sharp spike during the COVID-

19 crisis or the tightening period, suggesting that these stress episodes were not associated 

with an immediate surge in regional debt burdens. Instead, the descriptive evidence points 

more toward a deceleration in debt accumulation than to a crisis-driven escalation in over-

indebtedness. 

Taken together, the aggregate debt-to-income developments and the regional over-

indebtedness trend motivate the empirical analysis that follows. They raise the central 

question of whether crisis periods primarily affect household balance sheets through 

deleveraging, reduced borrowing, or increased financial distress, and whether these 

mechanisms vary across regions with different credit structures. 
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2.6  Previous empirical literature concerning over-indebtedness 

This section reviews the empirical literature on household indebtedness and over-

indebtedness, focusing on how debt burdens are measured, how consumer credit is linked to 

repayment difficulties, and how macroeconomic shocks shape debt dynamics. The 

discussion first summarizes Nordic and Finnish work on long-run trends and standard burden 

indicators and then turns to evidence based on realised distress outcomes such as defaults 

and enforcement. The core studies and their key features (context, measures, methods, and 

main contributions) are summarised in Table 1. 

Household over-indebtedness is not directly observable, and previous research (Table 1) 

therefore operationalises it using proxies that capture either debt exposure/repayment 

pressure or realised financial distress. Burden-based indicators measure leverage and 

repayment capacity using ratios such as DTA, DTI and DSTI (Rantakangas, 2024) or debt 

relative to income in Nordic comparisons (Reiakvam & Solheim, 2013), while macro-

oriented work also uses scaling measures such as household debt-to-GDP (Juselius, 2024). 

Distress-based indicators identify over-indebtedness through realised repayment problems, 

including administrative markers such as enforcement/receivables (Oksanen, Aaltonen & 

Rantala, 2015) and defaults linked to unsecured consumer credit products (Majamaa & 

Lehtinen, 2022), with policy-oriented evidence highlighting consumer credit growth and its 

links to payment problems (Aaltonen & Koskinen, 2019). Some studies also combine these 

dimensions, for example, relating DTI-type exposure to reported bill-coping difficulties, 

underscoring that the chosen proxy affects whether the analysis captures vulnerability or 

manifested distress (Hyytinen & Putkuri, 2018). 

Table 1: Overview of Empirical Studies on Household Indebtedness and Debt Problems 

AUTHOR(S)  TITLE  COUNTRY

/CONTEXT

  

METHOD  PROXY/KEY 

VARIABLES  
DATA/PER

IOD  
MAIN CONTRIBU

TIONS  

Rantakangas (20
24)  

Kotitalouksien velkaantumiskehitys 
Suomessa 2000-luvulla  

Finland  Descriptive 
quantitative ana

lysis (thesis)  

Debt indicators 
(DTA, DTI, DSTI)  

2014-2021  Establishes how 
Finnish household 

indebtedness evolved 

and how standard 
debt-burden 

indicators are used  
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Reiakvam & 

Solheim (2013)  
Comparison of household 

debt relative to income across four 
Nordic countries   

Nordics 

(Norway, 
Sweden, 

Denmark, 

Finland)  

Comparative 

macro analysis; 
trend–cycle 

decomposition 

(HP filter)  

DTI, structural expla

nations  
Long-run 

comparison 
since the 

1970s (up to 

~2010/2011 
in figures  

Provides a Nordic 

benchmark and 
shows that debt 

cycles can be 

synchronized even 
when debt levels 

differ  
  

Juselius (2024)  Kotitalouksien velkaantuminen ja tal
ouskasvu  

15-
country pane

l (Finland in

cluded)  

Fixed-effects 
panel 

regression; 

Hausman-
based FE 

choice (thesis)  

Household 
debt/GDP; GDP 

per-capita growth 

framework + 
controls  

1995-2022  Links household 
indebtedness to 

macro performance   

Oksanen, 
Aaltonen & 

Rantala (2015)  

Social determinants of debt problems 
in a Nordic welfare state: A Finnish 

register-based study  

Finland  Register-based 
empirical 

analysis  

“Debt problems” 
measured with debt 

enforcement + 

receivables, socioec
onomic correlates  

Admin 
registers; 

sample 

~91,931 
adults; 

2005–2013  

Strong Finland-
specific evidence on 

who ends up in 

serious debt 
problems  

Majamaa & 
Lehtinen (2022)  

An Analysis of Finnish Debtors Who 
Defaulted in 2014–2016 Because of 

Unsecured Credit Products   

Finland  Empirical 
analysis of 

defaulting 

debtors (journal 
article)  

Default linked to 
unsecured consumer 

credit products  

2014-2016  Provides evidence on 
the structural 

determinants of 

household 
indebtedness in 

Finland, highlighting 
the role of housing 

markets, 

demographic factors, 

and regional 

economic structure in 

shaping debt 
accumulation pattern  

Hyytinen & Putk
uri (2018)  

Household Optimism and 
Overborrowing   

Finland  Household-
level empirical 

study  

Overborrowing/over
-indebtedness linked 

to forecast errors; 

DTI and bill-coping 
problems  

Finnish 
household 

microdata; 

1994–2013  

Helps 
justify behavioral/cre

dit-supply 

interpretations  

Nyholm & 

Voutilainen 
(2021)  

Quantiles of growth – household 

debt and growth vulnerabilities in 
Finland  

Finland  Macro time-

series; quantile 
regression  

Household debt 

growth and 
downside risks to 

future GDP growth  

Finnish 

macro data; 
1980–2019  

Strong 

“crisis/vulnerability” 
framing: rapid debt 

accumulation is 

linked to a higher 
probability of severe 

downturns   

Aaltonen & 

Koskinen 
(2019)  

New methods needed to rein in 

consumer credit  
Finland  Policy/analysis 

article  
Consumer credit 

share of total 
household loan debt; 

growth in unsecured 

consumer credit; 
links to payment 

problems  

Uses Finnish 

statistics and 
market 

monitoring 

(article 
context)  

Gives Finland-

specific institutional 
context on consumer 

credit expansion 

(incl. 
unsecured/high-

interest credit) and 

why it is tied to debt 
problems   

Maczulskij et al. 

(2024)  
The Debt Burden of Job Loss in a 

Nordic Welfare State  
Finland  Survey 

evidence (with 

institutional 
detail)  

Reported reasons for 

debt 

problems: unemploy
ment/income 

shocks  

Survey with 

Guarantee 

Foundation 
clients; 208 

respondents  

Provides micro-level 

evidence on the 

dynamics of financial 
distress and over-

indebtedness in 

Finland, analysing ho

w labour-market 

shocks and income 

risk translate into 
payment difficulties.  
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Lindquist, 

Riiser, Solheim 

& Vatne (2014)  

Ten years of household microdata: 

What have we learned?  

Norway  Administrative 

register 

microdata; 

distributional/ri

sk profiling  

Distribution of 

debt/assets by 

income/wealth/age; 

“risky debt” 

concepts  

Norwegian 

admin 

microdata 

(10-year 

perspective)  

Useful Nordic 

comparator for 

distributional debt 

risk (who holds 

“risky” debt) and 

how macro shocks 

(rates/house prices) 

translate into 

vulnerability  

 

A substantial strand of Nordic and Finnish research measures household indebtedness using 

objective balance-sheet and repayment-burden ratios. In Finland, Rantakangas (2024) 

documents household indebtedness using standard indicators such as debt-to-assets (DTA), 

debt-to-income (DTI), and debt-service-to-income (DSTI), illustrating how these measures 

are used to describe leverage and repayment capacity over time. Nordic comparative work 

similarly relies on debt-to-income concepts to benchmark household debt across countries. 

Reiakvam and Solheim (2013), for example, compare household debt relative to income 

across the Nordic countries and show that while debt levels can differ systematically across 

countries, debt cycles tend to be closely correlated across the region. They also find little 

evidence of convergence toward a stable long-run “equilibrium” debt level. These 

contributions are particularly useful for motivating why debt measures scaled to income 

(and, where available, repayment-burden ratios) are informative indicators of vulnerability 

in studies that focus on the evolution of indebtedness rather than on realised default events. 

A related macro-oriented literature connects household debt accumulation to broader 

economic performance and vulnerability. Juselius (2024) applies fixed-effects panel 

modelling in a multi-country setting (including Finland) and treats household indebtedness, 

measured, for instance, as household debt relative to GDP, within a macroeconomic 

framework that links debt to growth outcomes. While country-level panel evidence does not 

“detect” household over-indebtedness at the micro level, it strengthens the motivation to 

analyse household debt as a macro-financial variable and to use panel estimators that account 

for unobserved heterogeneity (e.g., persistent cross-sectional differences) when studying 

debt dynamics. 

Distress-based approaches, by contrast, define over-indebtedness through observed 

repayment problems and administrative markers. For Finland, Oksanen et al. (2015) 

operationalise “debt problems” using register-based information related to debt 

enforcement/receivables and analyse how debt problems are patterned by socioeconomic 
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factors among the adult population. This type of measurement is conceptually closer to over-

indebtedness as realised financial distress, because it captures cases in which repayment 

difficulties have become sufficiently severe to trigger formal enforcement processes. 

Complementing this register-based perspective, Majamaa and Lehtinen (2022) focus 

specifically on Finnish debtors who defaulted and highlight the importance of unsecured 

consumer credit products in default episodes. Their analysis covers multiple unsecured credit 

categories (including instant loans and other consumer credit products) and thereby provides 

direct evidence linking consumer credit to repayment problems. Together, these Finnish 

studies motivate the use of default- or enforcement-related indicators when the research 

objective is to study over-indebtedness as realised non-payment rather than as exposure. 

A third line of research helps explain why over-indebtedness proxies may diverge and why 

debt composition and shocks matter. Hyytinen and Putkuri (2018) show, using Finnish 

household-level data, that households with large optimistic forecast errors tend to hold 

higher debt-to-income ratios and are more likely to report excessive debt loads and 

difficulties coping with bills. This underscores that over-indebtedness is not captured by a 

single balance-sheet ratio alone, and that subjective strain and coping problems can provide 

additional information about distress. Macro evidence for Finland further links debt 

accumulation to vulnerability in downturns: Nyholm and Voutilainen (2021) find that rapid 

household debt accumulation is associated with a thickening of the left tail of the future 

growth distribution, implying higher probabilities of severe downturns. Policy-oriented 

analysis from the Bank of Finland also emphasises that consumer credit, particularly 

unsecured credit, can contribute to household financial difficulties and highlights the policy 

relevance of monitoring repayment burdens and consumer credit growth.  

Finally, evidence on shock and labour-market channels strengthens the crisis framing: 

Maczulskij et al. (2024) analyse severe debt problems in Finland using administrative 

enforcement records and show that involuntary job loss has a robust and persistent 

association with subsequent debt problems, consistent with unemployment and income 

shocks as key mechanisms of distress. Nordic register-based work also highlights that 

vulnerability depends on how debt is distributed across households and demographic groups. 

Lindquist, Riiser, Solheim and Vatne (2014), for instance, use Norwegian administrative 

microdata to describe the distribution of debt and assets by income, wealth, and age, 

emphasising distributional patterns that matter for the concentration of risk.  
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Taken together, the previous literature suggests that “detecting” over-indebtedness is 

inherently proxy dependent. Burden-based indicators such as DTI/DSTI are well-suited to 

capturing leverage and repayment pressure and are widely used in Finnish and Nordic 

descriptive and comparative analyses. Distress-based indicators such as enforcement and 

default outcomes measure realised repayment problems and are particularly informative for 

analysing the role of unsecured consumer credit and adverse shocks in the emergence of debt 

distress.  This motivates an empirical strategy that clearly states which dimension is being 

analysed, exposure (indebtedness/burden) versus realised distress (defaults/enforcement), 

and interprets estimated relationships accordingly when evaluating the roles of consumer 

credit, labour market conditions, and macroeconomic shocks over time. 

2.6.1  Research gap and contribution  

Despite extensive research on household debt burdens (e.g., DTI/DSTI-type indicators) and 

on realized debt distress (defaults and enforcement), there is limited evidence on how these 

mechanisms evolve across Finnish regions over time. Existing Finnish and Nordic work 

largely document aggregate trends (Rantakangas, 2024; Reiakvam & Solheim, 2013), 

studies macro relationships in cross-country settings (Juselius, 2024), or analyses debt 

problems using micro-level registers and debtor samples (Oksanen et al., 2015; Majamaa & 

Lehtinen, 2022; Hyytinen & Putkuri, 2018). While prior research highlights consumer credit 

and labour-market shocks as key correlates of debt distress (Aaltonen & Koskinen, 2019; 

Maczulskij et al., 2024), fewer studies jointly link regional economic conditions, debt 

composition, and crisis periods to both exposure-type and distress-type outcomes within a 

single regional panel framework. 

This thesis addresses the gap by analyzing Finnish regions as a panel over 2005–2023, 

distinguishing between an exposure-related outcome (over-indebtedness/burden), assessing 

how regional income, unemployment, GDP growth, consumer credit exposure, and major 

stress periods (2008–2009, COVID-19, and 2022–2023 tightening) are associated with 

changes in these outcomes over time. 
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3  Empirical analysis 

This study employs quantitative research methods. The empirical analysis is based on 

secondary data compiled from Statistics Finland. These sources provide region-level 

indicators that enable a systematic examination of how over-indebtedness is associated with 

local economic conditions and the composition of household debt over time. 

3.1  Data and variables 

This chapter uses a regional panel dataset for Finland. The unit of observation is region 𝑟 in 

year 𝑡. The main panel covers 19 Finnish regions observed annually over 2005–2023, 

although the number of observations varies across variables due to differences in data 

availability. The dependent variable in the main analysis is a regional over-indebtedness 

indicator (exposure/burden). Key explanatory variables capture local economic conditions 

(disposable income, unemployment, GDP growth) and debt composition (consumer credit 

exposure measured as a level and/or share of total household debt). 

Disposable income is expressed in euros, unemployment and consumer credit exposure are 

measured as shares, and GDP growth is measured as the annual percentage change in 

regional GDP. 

Crisis effects are captured using indicator variables corresponding to major stress periods: 

crisis0809 for the global financial crisis (2008–2009), covid2021 for the COVID-19 period 

(2020–2021), and tight2223 for the 2022–2023 interest-rate tightening episode. These 

variables are included directly in the baseline regressions to separate general economic 

relationships from crisis-specific shifts. The crisis coefficients are interpreted as the average 

deviation in over-indebtedness during these periods relative to non-crisis years, conditional 

on local economic conditions and fixed effects. 
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3.2  Descriptive statistics 

Table 2 reports summary statistics for the regional panel (19 regions, annual observations). 

After removing Koko Suomi (meaning the values for the whole of Finland) from the dataset, 

the panel consists of 361 region–year observations for most variables, with slightly fewer 

for GDP growth (N = 323) due to missing values in some years.  

Table 2: Summary statistics of the data 

Variable Mean Median Std. Dev. Min Max N 

Indebtedness 1.032 1.026 0.146 0.687 1.538 361 

Disposable 
income (€) 

44,715 43,766 4,304 37,350 58,216 361 

Unemployment 
rate (%) 

11.7 11.7 3.4 2.0 19.8 361 

GDP growth 
(%) 

0.6 0.9 4.3 -14.2 13.3 323 

Consumer 
credit share 
(%) 

23.9 24.0 3.0 15.4 30.5 361 

 

The over-indebtedness indicator (Indebtedness) has mean of 1.032 with a standard deviation 

of 0.146, ranging from 0.687 to 1.538, indicating substantial variation in debt burden across 

regions and over time. Disposable income (mean €44,748; SD € 4,304) exhibits notable 

dispersion across region–year observations, reflecting structural and cyclical differences in 

regional earnings. 

The unemployment rate averages 0.1165 (11.65 percent) with a standard deviation of 0.034, 

ranging from 2.0 percent to 19.8 percent, suggesting considerable labour-market 

heterogeneity across Finnish regions. GDP growth displays the greatest volatility, with a 

mean close to zero (0.006) and values ranging from –14.25% to +13.26% across the 323 

observations where it is reported. Consumer credit exposure has a mean of 0.238 (23.8 

percent) and ranges from 15.4 percent to 30.5 percent, indicating meaningful cross-regional 

differences in debt structure. 

The median values provide additional insight into the central tendency of the variables and 

help assess whether the distributions are symmetric. For most variables, the median is very 

close to the mean, suggesting that the distributions are relatively balanced and not strongly 
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affected by extreme outliers. The median value of the over-indebtedness indicator is 1.026, 

slightly below the mean of 1.032, indicating that the typical region–year observation lies 

close to the average debt burden. Similarly, the median disposable income (€43,766) is close 

to the mean (€44,715), suggesting that income variation across regions is broadly symmetric. 

The unemployment rate has an identical mean and median (11.7 percent), which indicates a 

relatively even distribution of unemployment across region–year observations. GDP growth 

shows a somewhat larger difference between the mean (0.6 percent) and the median (0.9 

percent), reflecting the influence of extreme negative observations, such as the sharp 

contraction during crisis periods. Finally, the consumer credit share has a median of 24.0 

percent, almost identical to the mean of 23.9 percent, suggesting that the distribution of credit 

structure across regions is fairly balanced without strong skewness. 

Figure 2 shows the annual regional mean of over-indebtedness. The indicator rises steadily 

from 2005 to the mid-2010s, peaking around 2016–2017, after which it gradually declines. 

The decline accelerates after 2021, consistent with tightening financial conditions and 

reduced borrowing capacity. The sharp drop in 2023 is in line with high interest rates and 

weakening economic sentiment. 

 

Figure 2: Annual Mean of Over-Indebtedness Across Regions 

The figure 1 showed earlier captures different aspects of household financial vulnerability. 

The debt-to-income (DTI) ratio in Figure 1 reflects the aggregate leverage of Finnish 
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households, measuring total household debt relative to disposable income at the national 

level. The series shows a steady increase from 2005 until around 2020–2021, followed by a 

decline as borrowing slowed and household debt growth weakened. 

Figure 2 instead presents the annual regional mean of an over-indebtedness indicator, which 

reflects the average level of indebtedness across regions rather than the national debt burden. 

The indicator increases from 2005 to the mid-2010s, peaks around 2016–2017, and then 

gradually declines, with a sharper drop after 2021. 

As a result, while Figure 1 describes aggregate household leverage, Figure 2 highlights 

changes in the regional distribution of indebtedness, and the two indicators therefore show 

somewhat different timing in their peaks and subsequent declines. 

The divergence in timing is important. While the DTI ratio peaked later (around 2020–2021), 

the regional over-indebtedness indicator peaked earlier (around 2016–2017). This suggests 

that financial vulnerability at the regional level began easing before the aggregate debt 

burden started to fall. One possible explanation is that households gradually improved 

repayment capacity or reduced risky borrowing even while total debt levels continued to 

grow. 

Overall, Figure 1 captures aggregate leverage, whereas Figure 2 highlights regional financial 

stress, making them complementary indicators for analysing household indebtedness and 

debt distress in Finland. 

Figure 3 plots the annual mean of consumer credit exposure. The series increases in the mid-

2000s, declines toward a trough around 2013–2014, then rises sharply toward a peak around 

2020–2021, then flattens slightly. The non-parallel trajectories of over-indebtedness and 

consumer credit exposure, peaking at different times, motivate the regression analysis that 

follows, which isolates the contributions of economic conditions, debt composition, and 

crisis periods. 

Together, the descriptive statistics and figures indicate both significant within-region time 

variation and notable cross-regional differences. This supports the use of panel methods that 

leverage both dimensions of the data. 
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Figure 3: Annual Mean of Consumer Credit Exposure Across Regions 

Across regions, there is considerable dispersion in average over-indebtedness levels 

(Appendix 2). The highest values are observed in Ahvenanmaa (1.318), Uusimaa (1.170), 

Keski-Pohjanmaa (1.157), Varsinais-Suomi (1.130), and Pohjanmaa (1.118), each of which 

consistently exhibits above-average indebtedness throughout the sample period. At the other 

end of the distribution, the lowest average levels are found in Kainuu (0.835), Pohjois-

Karjala (0.865), Kymenlaakso (0.867), Lappi (0.891), and Etelä-Karjala (0.912). These 

persistent cross-regional differences highlight the importance of accounting for time-

invariant regional characteristics in empirical analysis, which is achieved by including 

region fixed effects. 

Table 3: Top and bottom 5 regions by mean indebtedness 

Top 5 Regions Mean Indebtedness Bottom 5 Regions Mean Indebtedness 

Ahvenanmaa 1.318 Kainuu 0.835 

Uusimaa 1.170 Pohjois-Karjala 0.865 

Keski-Pohjanmaa 1.157 Kymenlaakso 0.867 

Varsinais-Suomi 1.130 Lappi 0.891 

Pohjanmaa 1.118 Etelä-Karjala 0.912 
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3.3  Empirical strategy and estimation approach 

This thesis uses panel-data econometric methods to analyse how regional economic 

conditions, debt composition, and major macroeconomic stress periods are associated with 

household over-indebtedness in Finland. Panel data offer clear advantages in this context 

because they allow controlling for unobserved regional characteristics that do not change 

over time and can otherwise bias estimates (Wooldridge & Li, 2002; Baltagi, 2021). The 

empirical strategy relies primarily on fixed-effects estimators, complemented by random-

effects and between-region specifications to decompose within- and between-region 

relationships. 

3.3.1  Why panel data? Theoretical motivation 

Panel data models combine both the cross-sectional (regional) and time-series (annual) 

dimensions, making them suitable for analysing regional household finance outcomes. A 

central challenge in this type of research is the presence of unobserved regional 

characteristics, such as long-standing differences in income distribution, demographic 

structure, housing markets, or local labour-market institutions, that are correlated with both 

debt outcomes and the explanatory variables. 

According to Wooldridge and Li (2002) and Stock and Watson (2020), ignoring these time-

invariant factors leads to omitted-variable bias in pooled OLS. Panel estimators address this 

by allowing regional fixed effects, which absorb all unchanging characteristics of each 

region. This is especially important in a Finnish regional context, where long-run socio-

economic differences between, for example, Uusimaa and Kainuu, are substantial and 

persistent. 

3.3.2   Baseline regression framework 

The baseline empirical specification relates the regional over-indebtedness indicator 

Indebtedness to local macroeconomic conditions and consumer credit exposure: 

𝐼𝑛𝑑𝑒𝑏𝑡𝑒𝑑𝑛𝑒𝑠𝑠𝑟𝑡 = β0 + 𝛽1𝐷𝑖𝑠𝑝𝑜𝑠𝑎𝑏𝑙𝑒𝑚𝑜𝑛𝑒𝑡𝑎𝑟𝑦𝑖𝑛𝑐𝑜𝑚𝑒𝑚𝑒𝑎𝑛𝑟𝑡 + 𝛽2𝑈𝑛𝑒𝑚𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑟𝑎𝑡𝑒𝑟𝑡

+ 𝛽3𝐶ℎ𝑎𝑛𝑔𝑒𝑖𝑛𝐺𝐷𝑃𝑟𝑡 + 𝛽4𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑟𝑐𝑟𝑒𝑑𝑖𝑡𝑤ℎ𝑜𝑙𝑒𝑑𝑒𝑏𝑡 + 𝛾′𝐶𝑟𝑖𝑠𝑖𝑠𝑡 + 𝛼𝑟 + 𝜆𝑡 + 𝜀𝑟𝑡 . 
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Where: 

β₀ = constant 

αᵣ = region fixed effect (time-invariant heterogeneity), 

λₜ = year fixed effect (national shocks), 

εᵣₜ = idiosyncratic error term. 

This two-way fixed-effects (TWFE) structure follows standard practice in applied regional 

economics (Wooldridge & Li, 2002; Baltagi, 2021). Identification comes from within-region 

changes over time, meaning each region is compared only against itself. 

The dependent variable Indebtedness measures regional household over-indebtedness in 

each region–year. The key explanatory variable Consumercreditwholedebt represents 

consumer credit exposure as a share of total household debt, capturing differences in debt 

composition across regions and over time. The control variables include Disposable 

monetary income mean, Unemployment rate, and Change in GDP, which together reflect the 

local economic environment and borrowing capacity.  

The model includes region fixed effects 𝛼𝑟 to control for time-invariant regional 

characteristics, such as persistent differences in demographics, housing markets, or long-run 

industrial structure, that might otherwise bias coefficient estimates if correlated with both 

debt outcomes and explanatory variables. Year fixed effects 𝜆𝑡 absorb national-level shocks 

common to all regions, including macroeconomic trends, interest-rate changes, inflation, and 

policy interventions. With both sets of fixed effects, the estimated coefficients are identified 

from within-region changes over time, allowing the analysis to isolate how changes in 

income, unemployment, GDP growth, and consumer credit exposure within a given region 

relate to changes in its over-indebtedness, net of all national shocks and time-invariant 

regional features. 

All models are estimated using panel regression methods, and inference is based on standard 

errors clustered at the regional level to account for heteroskedasticity and serial correlation 

within regions over time. 
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3.3.3   Pooled OLS, random effects, and fixed effects 

To justify the choice of estimator, three panel-data models are estimated and compared. First, 

a pooled OLS model is used as a descriptive benchmark. This specification assumes the 

absence of unobserved regional heterogeneity, an assumption unlikely to hold in regional 

economic data and therefore risks producing biased estimates when unobserved regional 

factors correlate with the explanatory variables (Woolridge & Li, 2002). Second, the 

random-effects (RE) model is considered. RE allows for region-specific unobserved 

components but requires that these be uncorrelated with the regressors. When this 

assumption fails, as is common in socio-economic regional settings, the RE estimator 

becomes inconsistent. Third, the fixed-effects (FE) estimator is applied. FE explicitly 

permits arbitrary correlation between unobserved time-invariant regional characteristics and 

the regressors, making it the most credible choice in contexts where regions differ 

structurally in demographics, housing markets, or long-run economic conditions (Baltagi, 

2021). By removing the region-specific effect αᵣ, the FE model isolates within-region 

variation and identifies how changes in income, unemployment, GDP growth, and consumer 

credit exposure within the same region relate to changes in over-indebtedness. 

Table 4 reports pooled OLS estimates for regional over-indebtedness (Indebtedness) over 

2005–2023, with standard errors clustered at the regional level. The specification includes 

disposable income, unemployment, GDP growth, consumer credit exposure, and crisis-

period indicators.  

The pooled OLS results indicate that disposable income is positively and highly statistically 

significantly associated with over-indebtedness (β = 0.0000261, p < 0.001). This suggests 

that regions experiencing income growth tend to exhibit higher levels of over-indebtedness, 

consistent with greater borrowing capacity and stronger credit demand. In contrast, GDP 

growth is negatively and significantly related to over-indebtedness (β = –0.3955, p = 0.005), 

indicating that higher economic growth is associated with lower levels of over-indebtedness, 

while weaker economic conditions are linked to greater debt vulnerability. The 

unemployment rate is not statistically significant in this pooled model (β = –0.0528, p = 

0.915). 
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Consumer credit exposure is also not statistically significant (β = 0.1855, p = 0.612), 

indicating no clear contemporaneous relationship between the consumer credit share and 

over-indebtedness once macroeconomic controls and crisis indicators are included.  

All crisis indicators display negative coefficients. The tightening episode of 2022–2023 is 

statistically significant (β = –0.0657, p = 0.013), while the COVID-19 period is marginally 

significant (β = –0.0619, p = 0.062). The 2008–2009 financial crisis dummy is also negative 

and statistically significant (β = –0.0273, p = 0.015). Together, these results suggest that 

crisis periods are associated with lower measured over-indebtedness, consistent with a 

slowdown in borrowing rather than an immediate increase in debt burdens. 

Table 4: Pooled OLS regression results 

 Pooled OLS Std.Error 

Disposable monetary income (euros) 0.000*** 

 

(0.000005) 

Unemployment rate (%) -0.053 

 

(0.461) 

Change in GDP -0.396*** 

 

(0.124) 

Consumer credit / whole debt 0.185 

 

(0.635) 

Financial crisis (08–09) -0.027* 

 

(0.015) 

COVID (20–21) -0.062** 

 

(0.024) 

Tightening (22–23) -0.066** 

 

(0.024) 

Constant -0.146 

 

(0.359) 

Observations 323  

 

 

Table 5 also presents RE estimates with region-clustered standard errors. Several patterns 

are broadly similar to the OLS findings. Disposable income remains positive and highly 

statistically significant (β = 0.0000325, p < 0.001), and unemployment is now statistically 

significant and positive (β = 1.3964, p = 0.001), indicating that regions with higher 

unemployment tend to exhibit higher average indebtedness. 
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Table 5: Random-effects regression results 

Variable Coefficient Std. Error 

Disposable monetary income (euros) 

 

0.0000325*** (0.00000317) 

Unemployment rate (%) 

 

1.396*** (0.409) 

Change in GDP 

 

-0.133** (0.064) 

Consumer credit / whole debt 

 

0.120 (0.638) 

Financial crisis dummy (08–09) 

 

0.0003 (0.0117) 

COVID dummy (20–21) 

 

-0.064*** (0.0170) 

Tightening dummy (22–23) 

 

-0.036** (0.0137) 

Constant 

 

-0.595* (0.311) 

Observations 323  

 

 

GDP growth is again negative and statistically significant (β = –0.1325, p = 0.039), 

consistent with the interpretation that weaker economic conditions correlate with higher debt 

burdens. 

Consumer credit exposure is not significant (β = 0.1203, p = 0.856). Among the crisis 

periods, COVID-19 (β = –0.0640, p = 0.001) and tightening 2022–23 (β = –0.0355, p = 

0.010) remain negative and statistically significant, while the 2008–2009 crisis again shows 

no significant effect. 

The variance decomposition indicates that approximately 58% of the total variation (rho = 

0.583) is attributable to persistent regional characteristics, reinforcing the importance of 

controlling for region-specific unobserved heterogeneity. 

The FE estimates in Table 6 control for all time-invariant regional differences, relying solely 

on within-region changes over time. Disposable income remains strongly positive and highly 

significant (β = 0.0000300, p < 0.001). The unemployment rate is also positive and 
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significant (β = 1.5140, p = 0.003), consistent with the notion that rising unemployment 

increases debt stress within regions. 

Table 6: Fixed-effects regression results 

 Fixed Effects (FE) Std.Error 
Disposable monetary income (euros) 0.00003*** 

 
(0.000003) 

Unemployment rate (%) 1.514*** 
 

(0.441) 

Change in GDP -0.114* 
 

(0.066) 

Consumer credit / whole debt 0.121 
 

(0.724) 

Financial crisis (08–09) 0.001 
 

(0.014) 

COVID (20–21) -0.060*** 
 

(0.015) 

Tightening (22–23) -0.033** 
 

(0.014) 

Constant -0.511** 
 

(0.243) 

Observations 323  

 

 

GDP growth is again negative and statistically significant at the 5% level (β = –0.11397, p 

= 0.047). Consumer credit exposure is not statistically significant (β = 0.1210, p = 0.169), 

reinforcing the finding that annual fluctuations in consumer credit share do not show a strong 

contemporaneous relationship with over-indebtedness once region fixed effects are included. 

The crisis indicators show a clear pattern: the COVID-19 period is associated with a strong 

and statistically significant decline in over-indebtedness (β = –0.06046, p = 0.001), and the 

tightening period also shows a significant negative effect (β = –0.0330, p = 0.030). The 

2008–2009 crisis dummy remains statistically insignificant in the FE model (β = –0.000525, 

p = 0.992). 

The FE variance decomposition suggests that approximately 75% of the variation (rho = 

0.751) is due to persistent regional differences, highlighting substantial underlying structural 

heterogeneity across Finnish regions. (Appendix 5) 
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3.3.4  Standard errors and clustering 

Because the dataset covers the same regions over multiple years, the regression residuals 

may exhibit serial correlation within regions and heteroskedasticity across regions. Relying 

on conventional (non-robust) standard errors would therefore risk understating uncertainty 

and overstating statistical significance. This issue is well documented in the panel-data 

literature, where clustering is recommended to obtain valid inference when errors are 

correlated within units over time (Wooldridge & Li, 2002; Stock & Watson, 2020). To 

address these concerns, all main regression models report standard errors clustered at the 

regional level, which allows for arbitrary autocorrelation and heteroskedasticity within each 

region and provides inference that is robust to common panel-data complications (Baltagi, 

2021). 

Clustering is applied consistently across the pooled OLS, random-effects, and fixed-effects 

specification. Because the number of clusters is relatively small (19 regions), coefficient 

significance, particularly for estimates near conventional thresholds, is interpreted with 

caution, in line with recommendations for inference with limited clusters (Cameron & 

Miller, 2015). For the Hausman specification test, non-robust variance estimates are used as 

required by the test procedure.  However, clustered standard errors are retained for all 

reported RE and FE estimates and for substantive interpretation. 

3.3.5  Model selection and the Hausman test 

To empirically test whether RE is consistent, the Hausman specification test is applied. The 

test evaluates whether RE and FE estimates differ systematically. A rejection of the null 

hypothesis implies correlation between regressors and region effects, making RE 

inconsistent. Because the standard Hausman test can encounter numerical issues in smaller 

samples or when coefficient scales differ, the sigmamore option was applied to improve 

stability. (Hausman, 1978) 

In Table 7, the test strongly rejects the null hypothesis that the coefficient differences 

between FE and RE are not systematic (χ²(4) = 20.10, p = 0.0005) (Appendix 6). This result 

indicates that the RE estimator is unlikely to be consistent in this context, because the 

assumption of no correlation between the regressors and unobserved region-level effects is 
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violated. Consequently, the fixed-effects (FE) specification is adopted as the primary 

estimator for the empirical analysis.  

Table 7: Hausman test for FE and RE 

 FE_nr RE_nr Difference Std. Error 

Disposable 

monetary income 

(euros) 

0.0000303 

 

(0.00000023) 0.0000325 

 

(0.00000023) 

Unemployment rate 

(%) 

 

1.513917 

 

(0.0331) 1.396409 

 

(0.0331) 

Change in GDP 

 

 

-0.113979 

 

(0.0657) -0.132538 

 

(0.0657) 

Consumer credit / 

whole debt 

 

0.121044 

 

(0.0777) 0.120307 

 

(0.0777) 

Financial crisis (08–

09) 

 

0.000525 

 

(0.00181) 0.000316 

 

(0.00181) 

COVID (20–21) 

 

 

-0.060460 

 

(0.00260) -0.064093 

 

(0.00260) 

Tightening (22–23) 

 

 

-0.033021 

 

(0.00193) -0.035522 

 

(0.00193) 

 

 

Although the Hausman test favours FE over RE, the conceptual difference between the two 

models remains important. The FE model isolates within-region variation over time, 

effectively removing all time-invariant regional characteristics, such as long-run income 

levels, demographic structure, or persistent labour-market conditions, and therefore answers 

the question: when a given region changes over time, how does over-indebtedness respond? 

In contrast, the RE model incorporates both within-region and between-region variation. Its 

coefficients partly reflect whether regions with persistently higher unemployment or 

different economic profiles also exhibit higher or lower average over-indebtedness 

systematically. However, because RE requires the strong assumption that unobserved 

regional factors are uncorrelated with the regressors, and the Hausman test shows this 
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assumption is violated, the RE estimates are used only as descriptive or supportive 

comparisons, not as a basis for causal interpretation. 

In practice, this means the thesis relies on the FE estimates for inference about dynamic 

relationships within regions, while RE results are presented solely to illustrate how within- 

and between-region patterns differ. Any descriptive cross-regional interpretation is 

supplemented by figures and summary statistics, whereas FE results form the core analytical 

evidence. 

3.4  Results: Over-indebtedness in Finnish regions, 2005–2023 

This chapter describes how over-indebtedness evolved across Finnish regions between 2005 

and 2023. The results highlight regional differences and time variation and are followed by 

econometric estimates assessing the role of macroeconomic conditions and crisis periods. 

3.4.1  Economic conditions and consumer credit (RQ1) 

Research question 1 examines how within-region changes over time and persistent regional 

differences in disposable income, unemployment, GDP growth, and consumer credit 

exposure relate to over-indebtedness in Finnish regions. The main specification is a two-way 

fixed-effects (TWFE) model including both region and year fixed effects. Region-fixed 

effects absorb time-invariant regional characteristics, such as long-run differences in 

demographics, industrial structure, or housing markets, while year-fixed effects capture 

nationwide shocks and common macroeconomic trends. Standard errors are clustered at the 

regional level to account for heteroskedasticity and serial correlation within regions. 

To guide the model selection, a traditional Hausman test was conducted as a diagnostic tool 

without clustered standard errors or crisis dummies (Appendix 10). The test yielded a p-

value of 0.8206, failing to reject the null hypothesis that the difference in coefficients is not 

systematic. Statistically, this indicates that the Random Effects (RE) model is consistent and 

efficient. 

However, despite the test results favoring the RE specification, the Two-Way Fixed Effects 

(TWFE) model is retained as the primary specification. This choice is theoretically driven: 
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the TWFE model provides the cleanest isolation of within-region dynamics by controlling 

for all time-invariant unobserved regional heterogeneity which is the central focus of this 

research. Consequently, while the RE and Between models are reported in Table 8 to provide 

a comprehensive comparison of both within- and between-region variation, the TWFE 

estimates serve as the basis for the substantive analysis. 

Table 8: Results for RQ1 

Variable 
(1)Between 

(region means) 

Std. 

Error 

(2)RE 

(within+ 

between) 

Std. 

Error 

(3)FE 

(within 

only) 

Std. 

Error 

Disposable monetary 

income, mean (euros) 
-0.000 (0.000) 0.000*** (0.000) 0.000 (0.000) 

Unemployment rate 

(%) 
-3.830** (1.494) 1.215* (0.727) 1.486* (0.809) 

Change in GDP -0.311 (3.511) -0.159*** (0.043) -0.125** (0.059) 

Consumer credit / 

whole debt 
-1.302 (0.862) 1.145 (1.029) 1.213 (1.194) 

Constant 1.860** (0.764) -0.845* (0.502) -0.125 (0.780) 

Observations 19  323  323  

 

Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

While the control variables in this specification are identical to those utilized in the Model 

Selection (Section 3.3), their role in this section is functionally distinct. In the earlier 

methodological stage, these variables were used primarily as a diagnostic tool to perform the 

Hausman test and justify the choice of the primary estimator. In this results section, the focus 

shifts from estimator validation to substantive economic interpretation. Furthermore, Table 

8 introduces a between-region model (Column 1) that was not utilized in the model selection 
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stage. This allows for a direct contrast between long-run structural differences across regions 

and the short-run dynamics captured by the Two-Way Fixed Effects (TWFE) model. 

The TWFE results show that regional macroeconomic conditions play an important role in 

explaining within-region variation in over-indebtedness. Unemployment is positively 

associated with over-indebtedness (β = 1.486, p = 0.083), indicating that higher regional 

unemployment is associated with greater debt distress. GDP growth is negatively associated 

with over-indebtedness (β = –0.125, p = 0.047), suggesting that weaker regional economic 

performance is linked to higher indebtedness. In contrast, disposable income and consumer 

credit exposure are not statistically significant, implying that short-run regional fluctuations 

in these variables are not strongly associated with changes in over-indebtedness after 

controlling for fixed effects. 

The between-region results differ notably from the within-region findings. In the between 

model, average unemployment is negatively associated with over-indebtedness (β = –3.83, 

p = 0.023), whereas in the TWFE model it is positively associated (β = 1.486, p = 0.023). 

This likely reflects structural, long-run differences between regions: regions with high long-

term unemployment (e.g., more rural or less economically dynamic regions) tend to have 

lower levels of indebtedness, while growth-centre regions combine lower unemployment 

with higher indebtedness. The between estimator thus captures persistent regional structure 

rather than short-term changes. Disposable income, GDP growth, and consumer credit 

exposure are not statistically significant in the between model, which is unsurprising given 

the small cross-sectional sample (19 regions) and limited between-region variation in these 

variables. 

The random-effects estimates sit between the TWFE and between results, reflecting their 

blended nature. Income is strongly significant (p < 0.001), unemployment is marginally 

significant (p = 0.095), and GDP growth remains negative and statistically significant (p = 

0.000). Consumer credit exposure remains statistically insignificant. Because RE mixes 

within- and between-region variation, these coefficients are interpreted only descriptively. 

Taken together, the results for research question 1 indicate that the most meaningful 

associations between economic conditions and over-indebtedness arise from within-region 

changes over time, rather than from long-run differences between regions. Over-

indebtedness is most clearly associated with shifts in regional unemployment and GDP 
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growth. In contrast, cross-region patterns, especially for unemployment, reflect bigger 

structural differences between regions rather than dynamic responses to changing 

conditions. Consumer credit exposure does not show a statistically significant association 

with over-indebtedness across the three specifications, suggesting that year-to-year variation 

in the composition of household debt is not a strong predictor of regional indebtedness levels 

in the baseline model. 

3.4.2  Crisis periods included in the baseline specifications (RQ2) 

Crisis indicators are used in research question 2 to estimate average deviations in regional 

over-indebtedness during the 2008–2009 financial crisis, the COVID-19 period (2020–

2021), and the 2022–2023 tightening episode. Year fixed effects are not included in these 

regressions because they are perfectly collinear with the crisis dummies and therefore would 

not identify crisis-specific effects. The models include region fixed effects to absorb time-

invariant characteristics of Finnish regions, and the standard errors are clustered at the 

regional level. 

Table 9 presents the fixed-effects results for 19 regions, controlling for disposable income, 

unemployment, GDP growth, and consumer credit exposure. The fixed-effects model 

presented in the model selection section (3.3.3) and the fixed-effects results reported in this 

section use the same baseline specification and therefore yield identical numerical estimates. 

In Section 3.3.3, the model is shown solely to justify estimator choice and to compare FE 

with OLS and RE. In the results section, the same FE model is re-presented as the primary 

empirical specification and interpreted in detail. Although the coefficient estimates are 

identical, their roles in the thesis differ: one focuses on methodological validation, the other 

on substantive analysis.  

The 2008–2009 financial crisis coefficient is extremely small and statistically insignificant 

(β = 0.0005, p = 0.969), indicating that over-indebtedness did not change systematically 

within regions once economic conditions and regional fixed effects are controlled for. This 

suggests that the financial crisis did not produce a detectable short-run shift in regional 

indebtedness after controlling for region-specific characteristics and time-varying 

conditions. 
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Table 9: Results for RQ2 

 (1)  

 FE (region 

fixed effects) 

Std. Error 

Disposable 

monetary income, 

mean (euros) 

0.000*** (0.000) 

   

   

Unemployment rate 

(%) 

1.514*** (0.441) 

   

   

Change in GDP -0.114 (0.066) 

   

   

Consumer credit / 

whole debt 

0.121 (0.724) 

   

   

crisis0809 0.001 (0.014) 

   

   

covid -0.060*** (0.015) 

   

   

tight2223 -0.033** (0.014) 

   

   

Constant -0.511* (0.243) 

   

Observations 323  
 

Standard errors in parentheses 

Region fixed effects included. 

Standard errors clustered at the regional level. 

, 

*** p<0.01, ** p<0.05, * p<0.10. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

By contrast, the COVID-19 period is associated with a clear and statistically significant 

decline in the over-indebtedness indicator. The coefficient for 2020–2021 is negative and 

highly significant (β = –0.0605, p = 0.001), implying that average over-indebtedness within 

a region was lower during the pandemic than in non-crisis years. This decline is consistent 
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with temporary reductions in consumption opportunities, fiscal support measures, and 

repayment holidays that reduced short-term financial pressure on households. 

A similar but smaller decline appears during the 2022–2023 tightening period. The 

coefficient is negative and statistically significant (β = –0.0330, p = 0.030), suggesting that 

rising interest rates and tighter financial conditions are associated with further decreases in 

the over-indebtedness indicator. Taken together, the regression results indicate that the only 

periods in which regional over-indebtedness fell significantly were the COVID-19 period 

and the subsequent tightening phase. 

To complement the regression analysis, region-specific crisis shifts were calculated (Table 

10) by comparing the average level of indebtedness during each crisis window with a pre-

crisis reference period.  For the 2008–2009 crisis, all regions experienced increases, but the 

magnitude varied considerably. The largest increases were observed in Ahvenanmaa (Δ = 

0.156), Kanta-Häme (0.121), Keski-Pohjanmaa (0.117), Pirkanmaa (0.105), and Uusimaa 

(0.105). The smallest increases occurred in Kainuu (0.053), Pohjanmaa (0.072), Satakunta 

(0.077), Pohjois-Karjala (0.077), and Etelä-Karjala (0.079). These patterns indicate that 

although the regression found no overall effect for the financial crisis, the raw regional data 

show heterogeneous increases, which the regression absorbs through controls and fixed 

effects. 
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Table 10:  Crisis-period shifts in regional over-indebtedness (Δ crisis − pre-crisis) 

Region Δ 2008–2009 vs 

 2005–2007 

Δ 2020–2021 vs  

2017–2019 

Δ 2022–2023 vs 

2019–2021 

Ahvenanmaa 0.156 0.006 -0.082 

Etelä-Karjala 0.079 -0.034 -0.081 

Etelä-Pohjanmaa 0.091 -0.047 -0.103 

Etelä-Savo 0.099 -0.051 -0.135 

Kainuu 0.053 -0.042 -0.095 

Kanta-Häme 0.121 -0.046 -0.091 

Keski-Pohjanmaa 0.117 -0.084 -0.137 

Keski-Suomi 0.082 -0.020 -0.074 

Kymenlaakso 0.102 -0.031 -0.074 

Lappi 0.088 -0.002 -0.054 

Pirkanmaa 0.105 0.034 -0.041 

Pohjanmaa 0.072 -0.029 -0.100 

Pohjois-Karjala 0.077 -0.037 -0.087 

Pohjois-Pohjanmaa 0.086 -0.018 -0.066 

Pohjois-Savo 0.098 -0.030 -0.103 

Päijät-Häme 0.098 -0.020 -0.061 

Satakunta 0.077 -0.029 -0.099 

Uusimaa 0.105 0.080 -0.012 

Varsinais-Suomi 0.101 0.010 -0.066 

Total (mean) 0.095 -0.021 -0.082 

 

During the COVID-19 period, regional changes were mixed. Some regions experienced 

increases, such as Uusimaa (Δ = 0.080) and Pirkanmaa (0.034), while others saw declines, 

with the largest decreases in Keski-Pohjanmaa (Δ = –0.084), Etelä-Savo (–0.051), Etelä-

Pohjanmaa (–0.047), Kanta-Häme (–0.046), and Kainuu (–0.042). Finally, during the 

tightening period, all regions experienced declines relative to the pre-tightening benchmark. 

The smallest decreases occurred in Uusimaa (Δ = –0.012) and Varsinais-Suomi (–0.066), 

while the largest were found in Keski-Pohjanmaa (Δ = –0.137), Etelä-Savo (–0.135), Etelä-

Pohjanmaa (–0.103), Pohjois-Savo (–0.103), and Pohjanmaa (–0.100). 

Overall, the results show that the financial crisis had no statistically significant effect on 

regional indebtedness after controlling for regional characteristics and economic conditions. 

In contrast, both the COVID-19 period and the 2022–2023 tightening episode are associated 

with meaningful within-region declines in the over-indebtedness indicator. The Δ-analysis 

highlights substantial regional heterogeneity in these changes, particularly in the tightening 

period, even though the regression captures the average effect. This combination of 

regression and descriptive evidence provides a comprehensive view of how Finnish regions 

responded to different crisis episodes over time. 
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3.4.3   Heterogeneous Effects of Credit Tightening Across Consumer Credit 

Exposure Levels (RQ3) 

Research Question 3 examines whether regional exposure to consumer credit prior to a crisis 

shapes the magnitude of over-indebtedness responses during crisis periods. To examine this, 

separate region fixed-effects regressions are estimated for the 2008–2009 financial crisis, 

the COVID period (2020–2021), and the 2022–2023 interest-rate tightening episode. This 

approach isolates within-region changes over time, net of persistent regional differences. 

The results are reported in Table 11 and Appendices 11–13. 

Crisis effects are identified using interaction terms between crisis-period indicators and a 

high consumer-credit exposure indicator. Regions are classified as high exposure if their pre-

crisis consumer credit level exceeds the sample median. In this specification, the crisis 

dummy captures the average within-region change in the over-indebtedness indicator for the 

baseline group (regions with low pre-crisis exposure), while the interaction term measures 

whether regions with high pre-crisis consumer credit exposure experienced a systematically 

different change during the same period. 

All models include time-varying regional controls, disposable income, unemployment, GDP 

growth, and contemporaneous consumer credit share, and standard errors are clustered at the 

regional level. 

The results for the 2008–2009 financial crisis show no evidence of a crisis-related shift in 

over-indebtedness and no heterogeneity by pre-crisis consumer credit exposure. The 

financial-crisis dummy is close to zero (β = 0.002, t = 0.12), indicating that low-exposure 

regions did not experience a detectable within-region change in the indebtedness indicator 

during 2008–2009, even after controlling for fixed effects. The interaction term between the 

crisis dummy and high exposure is also small and statistically insignificant (β = −0.003, t = 

−0.15), implying no meaningful difference between low- and high-exposure regions. The 

implied crisis effect for high-exposure regions is approximately -0.001, which is 

economically negligible. Overall, the financial crisis results suggest that pre-crisis consumer 

credit exposure did not shape regional over-indebtedness dynamics during 2008–2009 in this 

specification. 
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Table 11: Results for RQ3 

 

During the COVID-19 period, a pronounced decline in over-indebtedness is observed. In the 

model with COVID heterogeneity, the COVID dummy is negative and statistically 

significant (β = −0.067, t = −2.43), indicating that low-exposure regions experienced a 

substantial within-region decrease in the indebtedness indicator during 2020–2021 relative 

to non-crisis years. In the alternative specifications where COVID enters only as a control, 

the estimated COVID effect remains strongly negative (β ≈ −0.061 with t-statistics around 

−4), reinforcing the conclusion that the pandemic period coincides with a broad-based 

decline in measured over-indebtedness once regional economic conditions are held constant. 

However, there is no evidence that this decline differed by pre-pandemic consumer credit 

exposure: the COVID × high-exposure interaction is small and statistically insignificant (β 

= 0.013, t = 0.46). Jointly, the implied COVID effect for high-exposure regions is 

approximately −0.067 + 0.013 ≈ −0.054, which is close in magnitude to the baseline effect, 

indicating that the COVID-related reduction in over-indebtedness was not systematically 

stronger or weaker in regions with higher consumer credit exposure prior to the pandemic. 

A different pattern emerges for the 2022–2023 tightening episode. In the tightening 

heterogeneity model (column 3), the tightening dummy for low-exposure regions is small 

and statistically insignificant (β = −0.010, t = −0.43), implying no detectable within-region 
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change in indebtedness for the baseline group during the tightening period, after controlling 

for covariates and fixed effects. In contrast, the interaction between tightening and high 

exposure is negative and marginally statistically significant (β = −0.051, t = −1.77), 

suggesting that high-exposure regions experienced a larger decline in over-indebtedness 

during 2022–2023 relative to low-exposure regions. Combining the coefficients, the implied 

tightening-period effect for high-exposure regions is approximately −0.010 − 0.051 ≈ 

−0.061. Although the interaction is significant only at the 10% level, the magnitude indicates 

a substantially larger tightening-period decline in the indebtedness indicator in regions more 

exposed to consumer credit prior to the tightening cycle. 

Taken together, the results show that heterogeneity by pre-crisis consumer credit exposure 

is absent in the earlier crisis episodes but becomes relevant during the 2022–2023 tightening 

period. Neither the financial crisis nor the COVID period provides evidence that the crisis-

related shifts in over-indebtedness differed systematically between high- and low-exposure 

regions. By contrast, the tightening episode exhibits a distinct pattern: low-exposure regions 

show little change, whereas high-exposure regions exhibit a more pronounced decline. This 

suggests that structural features of regional credit composition matter particularly in periods 

of rapidly tightening financial conditions, while more economy-wide disruptions, such as 

the financial crisis and the pandemic, appear to generate more uniform regional responses in 

the over-indebtedness indicator. 

3.4.4  Within- vs Between-Region Components of the Consumer Credit–Over-

Indebtedness Relationship (RQ4) 

Research Question 4 examines whether the relationship between consumer credit exposure 

and over-indebtedness is driven primarily by within-region changes over time or by 

persistent regional differences. This distinction is central in panel analysis: the fixed-effects 

(FE) estimator identifies associations from deviations within a region over time (net of all 

time-invariant regional characteristics), whereas the between estimator relies on cross-

sectional differences in long-run regional averages. The random-effects (RE) model 

combines both sources of variation, but rests on a stronger assumption about the relationship 

between unobserved region-specific factors and the regressors. Table 12 reports all three 
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estimators using the 19-region dataset (excluding whole Finland as a region), with clustered 

standard errors for FE/RE and robust standard errors for the between regression. 

The FE results provide no evidence that short-run within-region changes in the consumer 

credit share are associated with changes in over-indebtedness. The estimated coefficient on 

consumer credit share is small and statistically insignificant (β = 0.121, t = 0.17), implying 

that year-to-year movements in the consumer credit share within a given region do not 

translate into systematic within-region changes in the indebtedness indicator once disposable 

income, unemployment, GDP growth, and crisis-period indicators are controlled for. In other 

words, the data do not support a within-region mechanism in which shifts in consumer credit 

composition are contemporaneously reflected in changes in regional over-indebtedness. 

To assess whether the association operates instead through persistent cross-regional 

differences, a between-estimator was estimated on region-level means (19 observations). In 

this collapsed cross-section, the coefficient on consumer credit share is negative (β = −1.302) 

but not statistically significant (t = −1.51). The sign suggests that regions with higher long-

run consumer credit shares may have lower average over-indebtedness, but the estimate is 

too imprecise to be treated as robust evidence, especially given the small cross-sectional 

sample. As expected, the crisis indicators carry no information in the between model (they 

are reported as 0.000 with “(.)” for test statistics), because the crisis dummies do not vary 

across regions once averaged over time and are therefore absorbed by the intercept. 
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Table 12: Results for RQ4 

 

The RE results closely mirror the FE results for the consumer credit share. The estimated 

coefficient remains small and statistically insignificant (β = 0.120, t = 0.19), indicating that 

even when within- and between-variation are combined, there is no statistically detectable 

contemporaneous link between consumer credit share and over-indebtedness in this 

specification. The similarity of FE and RE estimates reinforces the conclusion that the null 

result is not an artefact of the FE transformation but rather reflects weak empirical support 

for a direct consumer-credit-share channel in the contemporaneous regional data. 

By contrast, the macroeconomic controls exhibit strong, consistent relationships with over-

indebtedness in the panel estimators. In FE, disposable income is positive and highly 

significant (t = 10.47), and unemployment is also positive and significant (β = 1.514, t = 

3.43), suggesting that within a region, increases in income and unemployment are both 

associated with higher values of the indebtedness indicator. GDP growth is negative but not 

statistically significant in the FE model (β = −0.114, t = −1.73), whereas it is negative and 

significant in the RE model (β = −0.133, t = −2.06). Crisis-period estimates continue to 

indicate lower indebtedness during 2020–2021 (FE: β = −0.060, t = −3.99; RE: β = −0.064, 
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t = −3.76) and during 2022–2023 (FE: β = −0.033, t = −2.35; RE: β = −0.036, t = −2.59), 

whereas the 2008–2009 indicator remains close to zero and insignificant in both models. 

Overall, the RQ4 evidence suggests that consumer credit exposure, measured as the 

consumer credit share of total debt, is not a strong contemporaneous predictor of over-

indebtedness either within regions over time or across regions in long-run averages. Instead, 

over-indebtedness appears more tightly linked to broader economic conditions (income and 

unemployment) and to crisis-period dynamics. In substantive terms, this supports the 

interpretation that consumer credit exposure in this dataset may operate more as a structural 

background characteristic, potentially shaping how regions adjust during particular shocks 

(as suggested by the tightening-period heterogeneity in RQ3), rather than as a time-varying 

factor that directly explains annual changes in the over-indebtedness indicator. 

3.5   Summary of empirical findings 

The baseline results show that within-region economic conditions are strongly associated 

with over-indebtedness. Across fixed-effects specifications, higher unemployment and 

weaker GDP growth are linked to higher indebtedness, while disposable income remains 

positively and highly significantly associated with over-indebtedness within and between 

regions. These results indicate that over-indebtedness co-moves with the regional business 

cycle: deteriorating labour-market conditions and weaker economic performance are 

associated with greater financial strain on households. 

Consumer credit exposure, by contrast, does not display a statistically significant 

contemporaneous association with the indebtedness indicator in any baseline model. In the 

fixed-effects estimations, where identification relies exclusively on within-region changes 

over time, the coefficient on consumer credit share is small and statistically insignificant. 

This suggests that short-run variation in credit composition across regions does not 

meaningfully affect regional indebtedness, once economic conditions and other constant 

regional factors are controlled for. The between-region estimate is negative but statistically 

insignificant, reflecting limited precision due to the small cross-sectional sample of 19 

regions. 
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The analysis of crisis periods shows clear differences across episodes. Neither the 2008–

2009 financial crisis nor the COVID-19 episode led to higher levels of over-indebtedness 

across regions. The COVID-19 period is associated with a statistically significant decline in 

indebtedness, while the financial crisis has no detectable effect. The 2022–2023 tightening 

episode similarly corresponds to a significant reduction in the indebtedness indicator, 

suggesting slower borrowing activity and deleveraging during a period of rapidly rising 

interest rates. 

Research Question 3 examined whether these crisis responses differ across regions with high 

versus low pre-crisis consumer credit exposure. No such heterogeneity appears during the 

financial crisis or the COVID-19 period. However, during the 2022–2023 tightening 

episode, high-exposure regions experience a significantly larger decline in over-

indebtedness than low-exposure regions. While only marginally significant, the effect is 

economically meaningful, suggesting that structurally credit-exposed regions are more 

sensitive to tightening financial conditions. 

Research Question 4 further decomposes the consumer credit–over-indebtedness 

relationship into within- and between-region components. The fixed-effects results confirm 

that within-region fluctuations in consumer credit share have no meaningful explanatory 

power for indebtedness. The between-region coefficient differs in sign but remains 

statistically imprecise, and the random-effects results closely mirror the FE estimates. 

Overall, the evidence suggests that consumer credit exposure primarily operates as a long-

term structural characteristic and is important for understanding heterogeneous crisis 

responses (as in the tightening period) but not as a short-run determinant of annual variation 

in over-indebtedness. 

Taken together, the findings indicate that regional over-indebtedness in Finland is shaped 

primarily by evolving macroeconomic conditions and the specific nature of crisis episodes. 

Consumer credit exposure plays only a limited role in explaining year-to-year movements 

but becomes more relevant when financial conditions tighten sharply, amplifying the 

response in regions with greater structural reliance on credit. 
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4  Conclusions 

This thesis examined how economic crises and regional economic conditions have shaped 

the development of household over-indebtedness in Finland during 2005–2023. The research 

focused on four questions concerning (i) how indebtedness relates to changing regional 

economic conditions, (ii) how crisis periods affect indebtedness, (iii) whether regions with 

high consumer credit exposure respond differently during crises, and (iv) whether the 

consumer credit–indebtedness relationship originates from within-region changes or 

persistent regional differences. Using a regional panel dataset and two-way fixed-effects 

models, the study provides a systematic assessment of the drivers of over-indebtedness 

across Finnish regions. 

Overall, the study successfully met its objectives. The regional panel structure and fixed-

effects methods allowed the analysis to isolate within-region dynamics from long-run cross-

regional differences. Crisis indicators and crisis–exposure interactions enabled the 

examination of how shocks propagate across heterogeneous regions. The between-region 

models further complemented the analysis by highlighting persistent structural differences. 

Together, these approaches offered a coherent empirical picture of how household 

indebtedness evolves in response to regional economic conditions and macroeconomic 

shocks. 

4.1  Summary of Main Empirical Findings 

The results show that household over-indebtedness in Finland is strongly and consistently 

tied to evolving regional economic conditions. Rising unemployment and slowing GDP 

growth increase over-indebtedness within regions, while higher disposable income is 

associated with higher indebtedness both within and across regions. These findings are 

consistent with international evidence showing that household debt dynamics move closely 

with business-cycle conditions and labour market deterioration (Mian et al. 2017).  In 

contrast, consumer credit exposure does not exhibit a statistically significant short-term 

relationship with indebtedness in any of the main specifications. This finding diverges from 

some earlier studies suggesting a more immediate link between unsecured credit and 
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household debt vulnerability, but it is consistent with literature emphasising the structural 

and long-term nature of credit culture, borrowing norms, and financial institutions. In the 

Finnish context, the result implies that consumer credit exposure reflects persistent regional 

characteristics, such as demographics, financial behaviour or lender presence, rather than a 

rapidly changing determinant of indebtedness. This interpretation is consistent with research 

emphasising that household borrowing patterns are shaped by welfare-state arrangements 

and credit regimes, which influence indebtedness in more structural and persistent ways 

(Wiedemann, 2023). 

The crisis analysis provides an important further insight: crises do not uniformly increase 

indebtedness. Neither the 2008–2009 financial crisis nor the COVID-19 period is associated 

with higher over-indebtedness. Instead, the COVID-19 and 2022–2023 tightening periods 

show significant decreases, consistent with reduced borrowing, precautionary savings, or 

active deleveraging. This challenges the common assumption that crises automatically 

elevate household debt burdens and highlights the importance of understanding the 

underlying economic mechanisms of each episode. 

The only clear heterogeneity by consumer credit exposure emerges during the tightening 

episode of 2022–2023, where high-exposure regions experience larger declines in 

indebtedness. This suggests that regions structurally more reliant on consumer credit are 

more sensitive to interest-rate increases. This adds nuance to prior findings in the literature: 

consumer credit exposure may not predict average debt levels year-to-year but can amplify 

adjustment processes when financial conditions tighten. 

4.2  Comparison with Previous Literature 

The results broadly support earlier research emphasising the role of local economic 

fundamentals, especially unemployment, in shaping household debt outcomes. However, 

this thesis departs from studies that highlight unsecured credit as an immediate risk factor. 

Instead, the Finnish regional evidence suggests that the role of consumer credit manifests 

primarily during tightening shocks rather than in normal times. The finding that crises may 

decrease indebtedness aligns with literature documenting deleveraging episodes after major 

shocks (e.g., post-2008 in several OECD countries), but the clear declines during both 

COVID-19 and the tightening period provide a more Finland-specific contribution. 
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4.3  Theoretical, Practical, and Societal Implications 

Theoretically, the thesis contributes to the understanding of household debt by 

differentiating between short-run within-region dynamics and long-run structural 

characteristics. The findings show that economic conditions drive indebtedness in the short 

run, while consumer credit exposure is better viewed as a structural vulnerability relevant 

under specific shock environments. 

Practically, the results offer insights for policymakers and financial regulators. The strong 

sensitivity of indebtedness to unemployment and GDP growth highlights the importance of 

stabilisation policies that support labour markets. The heterogeneous response to tightening 

conditions suggests that regions with high consumer credit exposure may require targeted 

monitoring or support when interest rates rise sharply. Moreover, the finding that crises do 

not necessarily increase indebtedness but may instead accelerate deleveraging has 

implications for the design of crisis-time debt relief and credit market interventions. 

From a broader societal perspective, understanding the drivers of regional indebtedness is 

essential for anticipating financial distress and designing equitable policies. Regions differ 

persistently in their debt structures and economic conditions. Therefore, national-level 

policy responses may produce uneven outcomes unless regional heterogeneity is 

acknowledged. 

4.4  Limitations of the Study 

Although this thesis provides new empirical evidence on the regional dynamics of household 

over-indebtedness in Finland, several limitations must be acknowledged when interpreting 

the results. 

First, the analysis relies on region-level aggregated data, which restricts the ability to observe 

individual or household-level mechanisms. The over-indebtedness indicator captures broad 

regional patterns but does not allow for distinguishing between different types of borrowers, 

income groups, or age cohorts. Individual-level factors, such as credit history, repayment 

behaviour, and household balance sheets, cannot be observed, which limits causal 
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interpretation. Region-level data may also mask substantial within-region heterogeneity, 

especially in larger and more economically diverse regions. 

Second, the consumer credit measures used in the analysis are limited by data availability. 

Although the dataset includes both the level and share of consumer credit, it does not 

differentiate between types of consumer loans. Similarly, regulatory changes affecting 

specific credit products cannot be directly incorporated. This may partly explain why 

consumer credit exposure shows weak short-run associations with over-indebtedness in the 

fixed-effects models. 

Third, some macroeconomic variables, particularly GDP growth, contain missing 

observations, which reduces the number of usable region–year cells. While the missingness 

is not systematic and does not compromise the overall validity of the panel, the smaller 

number of observations reduces statistical power.  

Fourth, the crisis indicators necessarily simplify complex economic events. The financial 

crisis, the COVID-19 pandemic, and the tightening period affected regions through multiple 

channels, including labour markets, consumption patterns, credit conditions, and 

behavioural responses. These dynamics cannot be fully captured by simple period dummies. 

The COVID-19 period, in particular, involved substantial government support measures, 

which may have muted financial distress in ways not explicitly controlled for in the model. 

Fifth, the fixed-effects approach identifies relationships based only on within-region 

variation, so that slowly evolving structural characteristics cannot be analysed directly. 

While this design is appropriate for studying short-run dynamics, it limits the ability to assess 

long-term determinants of regional indebtedness, such as demographic shifts, housing 

markets, or persistent institutional differences. The between-region model, in contrast, relies 

on only 19 cross-sectional observations and therefore yields imprecise estimates. 

Sixth, the study focuses on over-indebtedness rather than realised financial distress, as the 

payment default series was not studied. As a result, conclusions regarding actual credit 

failures, default risk, or debt collection outcomes remains nonexistent.  

Finally, the study is not designed to establish causal effects. Although fixed effects and 

clustered standard errors mitigate several sources of bias, unobserved time-varying shocks 

or reverse causality cannot be fully ruled out. As such, the results should be interpreted as 

robust associations rather than definitive causal relationships. 
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4.5  Suggestions for Future Research 

For future research, it would be interesting to examine how the Positive Credit Register 

reform has affected the development of over-indebtedness across Finnish regions. A policy-

focused design (for example, comparing trends before and after the reform and exploiting 

regional differences in exposure or implementation intensity) could help clarify whether the 

reform changed households’ reliance on different credit types or altered the persistence of 

debt problems over time. In addition, applying the Mundlak (correlated random effects) 

approach more systematically could provide a clearer picture of between-region differences 

alongside within-region dynamics (Mundlak, 1978). By decomposing key covariates into 

regional means and deviations from those means, the Mundlak specification would make it 

easier to separate structural, long-run disparities between regions from short-run fluctuations 

within regions, potentially revealing whether certain regions are persistently more vulnerable 

to over-indebtedness due to stable characteristics that are not fully captured by standard 

fixed-effects models. 
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Appendix 3: Pooled OLS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix 4: Random-effects regression results 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix 5: Fixed-effects regression results 

 

Appendix 6: Hausman test for FE and RE  

 

 

 

 



 
 

 

Appendix 7: Random effects for RQ1 
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Appendix 8: Fixed effects for RQ1 

 

 

 

 

 

 

 

 



 
 

 

Appendix 9: Linear regression for RQ1 

 

Appendix 10: Hausman test for RE and FE models in RQ1 

 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix 11: Results of fixed-effects regression for RQ2 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix 12: Financial crisis model for RQ3 

 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix 13: Covid model for RQ3 

 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix 14: Tightening model for RQ3 

 

 

 

 

 

 

 

 

 



 
 

 

Appendix 15: Within regression for RQ4 

 

 

Appendix 16: Between regression for RQ4 

 



 
 

 

Appendix 17: Overall regression model for RQ4 

 


