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Abstract

This study presents an analysis of the findings from the 2021 wave of the Estonian Household
Finance and Consumption Survey (HFCS), focusing on the assets and liabilities of households.
The HFCS has been conducted three times in Estonia, in 2013, 2017, and 2021. During the
period between the two most recent survey waves, the median net wealth of Estonian
households experienced significant growth, increasing by approximately 40% from 48,000
euros to 66,000 euros between 2017 and 2021. Concurrently, liquid assets also experienced
substantial growth, with the median value of deposits rising by around 120% from 1900 to 4300
euros. This improvement in households' financial liquidity can largely be attributed to the
Covid-19 pandemic. The pandemic prompted various restrictions that curtailed spending on
activities such as holidays, entertainment, and dining out, leading to increased savings. Despite
these changes, the debt burden remained stable across the survey waves, relative to income and
wealth, with households' financial buffers strengthening. The proportion of households facing
credit constraints stayed at the same level from 2013 to 2021. In addition to examining
household wealth and finances, this study delves into two additional topics. Firstly, it evaluates
the financial profile of individuals who exited the second pension pillar in 2021. Secondly, it
employs a microsimulation model to assess the impact of the rise in Euribor on household
financial fragility in Estonia from 2021 to 2023. The likelihood of exiting the second pension
pillar was inversely correlated with savings but positively related with outstanding consumer
loans and credit constraints. The increase in Euribor had only minimal effects on the proportion
of households facing insolvency. While the overall impact was minor, certain segments of
households, particularly those with low incomes and outstanding mortgages, are more
vulnerable to interest rate hikes.
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Non-technical summary

This study describes the main results of the 2021 wave of the Estonian Household Finance and
Consumption Survey (HFCS). The HFCS survey has by now been conducted three times in
Estonia, in 2013, 2017, and 2021. The HFCS is designed to comprehensively assess various
components of household wealth by collecting detailed household-level data on assets and
liabilities. Based on the detailed information on different wealth components, household net
wealth (assets minus liabilities) and its distribution can be evaluated. The data gathered by the
HFCS also provide information on the structure of assets and household financial fragility.

Our analysis presents descriptive statistics on the evolution of net wealth and its main
components across the three survey waves, comparing the latest results from Estonia with those
from earlier surveys and other euro area countries. Given that the most recent wave's data for
the entire euro area has not yet been published, we utilize the 2017 survey data for comparisons.
Additionally, we delve into key indicators of household financial burden and explore the extent
of household credit constraints. The paper also includes sections that examine the financial
profile of individuals who have opted out of the second pension pillar, as well as evaluate how
recent increases in interest rates have affected household financial vulnerability.

The HFCS is the only data source in Estonia that provides information on household wealth
and its distribution. The three survey waves that have been conducted up to now span a nine-
year period that covers most of the 2010-2020 decade. That decade, which remained between
the global financial crisis and the economic crisis caused by the Covid-19 pandemic, was a
period of rapid income growth in Estonia. Besides increasing income levels, the period between
the three survey waves of the HFCS (i.e. 2013-2021) was also characterized by a fast growth
in real estate prices, household savings, and outstanding loans. Notably, the increase in deposit
values outpaced that of the loan stock, contributing to enhanced financial liquidity for
households. This economic dynamism translated into significant growth in household wealth,
with the median household net wealth increasing by 39% between the 2017 and 2021 survey
waves, from 48,000 euros to 66,000 euros. (The median value represents the net wealth level at
which half of the households have more wealth and half have less.)

The HFCS can be used to study the structure of household wealth. At the broadest level, assets
are divided into financial and real assets. Households mainly own real assets, they make up
about 80% of total household assets in the euro area. As a general rule, the most valuable real
asset is the household main residence (HMR), both in Estonia and in the other euro area
countries. Although the proportion of financial assets in total assets is lower in Estonia
compared to the euro area average, it has increased from 10% in 2013 to 15% in 2021,
approaching the average level gradually.

Estonia stands out among the euro area countries by its large share of business assets in real
assets. (According to the HFCS methodology, the ownership of business assets is classified
under real assets for self-employment businesses, i.e. for firms where at least one family
member is employed.) While the average share of self-employment business assets in total real
assets was about 11% in the euro area in 2017, in Estonia this share was more than twice larger
and stood at 26%. Notably, not only is Estonia's share of business assets in real assets
substantially larger than the euro area average, but this proportion has also grown over time,
rising from 20% to 29% between 2013 and 2021.



The majority of financial assets in Estonia are comprised of deposits, far surpassing their
prominence within this asset category in the euro area. Specifically, deposits account for 71%
of financial assets in Estonia, contrasting with 44% in the euro area. The composition of
financial assets in Estonia diverges from that of the euro area also due to a smaller share of
voluntary pension assets. Initially, the share of stocks and bonds was notably smaller in Estonia,
but it has progressively aligned with the euro area average over time. This share has increased
from 5% to 16% between 2013 and 2021.

Concurrently with the rise in the proportion of stocks and bonds within financial assets, the
ownership rate of these asset categories has surged in Estonia. This rapid growth primarily
occurred between the two most recent survey waves conducted in 2017 and 2021. A similar
trend is observed for other forms of riskier financial assets, including investment funds,
voluntary pension funds, and other financial instruments like derivatives and cryptocurrencies.
Notably, ownership of riskier financial assets has experienced significant growth, particularly
among younger households with a reference person aged 16—34. In the period between 2017
and 2021, ownership rates of almost all categories of riskier financial assets doubled or even
tripled, indicating that financial behaviour is rapidly changing in Estonia, especially among the
younger cohorts.

In a trend mirroring the surge in investments in equities and other financial assets, borrowing
increased strongly among younger households between 2017 and 2021. Meanwhile, the average
outstanding loan amounts among older households remained relatively stable. Specifically,
households in Estonia led by individuals aged 16—34 or 35-44 experienced a significant surge
in loan obligations, with the loan stock more than doubling during the same period. Remarkably,
the loan stock among the youngest age group (16—34) now surpasses the euro area median for
that age bracket. In contrast, the median loan stock for older age groups, particularly those led
by individuals aged 55 or above, remains considerably low or non-existent, significantly trailing
the corresponding median levels observed in the euro area. These shifts underscore the rapid
change in financial behaviour in recent years, particularly among younger households.
Moreover, the proportion of households with mortgages, as well as the median outstanding
mortgage value, has risen notably in the two younger age groups (16—34 and 35-44), while the
percentage of households in the youngest cohort (16—34) that have taken out consumer loans
has decreased.

There was a substantial increase in the median value of household deposits between the two
latest survey waves conducted in 2017 and 2021. The value more than doubled from 1900 euros
to 4300 euros, and deposits grew substantially for all age groups and across all income brackets.
The accelerated growth in deposits can largely be attributed to the impact of the Covid-19
pandemic. In response to the pandemic, authorities implemented various restrictions that
curtailed household spending on activities such as travel, entertainment, and dining out.
Consequently, savings witnessed a notable uptick, and the main method of saving, especially
for the short term, is to accrue savings to a bank deposit.

Between 2013 and 2021, the debt burden of Estonian households remained stable and was
moderate compared to the euro area average, as indicated by both the loan-to-assets ratio and
the loan-to-income ratio. However, the liquid-net-assets-to-income ratio more than doubled
from 8% to 17% during the period of 2017 to 2021. This notable increase can likely be attributed
to the additional household savings amid the pandemic, with deposits comprising the majority
of liquid assets. The debt burden generally increases together with the household income level
and the financial deepening that it brings about. However, despite the rapid income growth



observed between 2013 and 2021, Estonian households did not experience a corresponding rise
in their debt burden.

Similarly to the stability observed in the level of the debt burden, the proportion of households
encountering financial constraints remained relatively stable in Estonia from 2013 to 2021.
Despite a surge in loan applications (with the share of households applying for a loan rising
from 19% to 28%), there was no discernible tightening of credit constraints. The percentage of
households facing credit constraints in Estonia slightly exceeds the euro area average. The
primary reason for this larger share is the higher-than-average demand for loans in Estonia,
coupled with comparatively lighter supply-side restrictions than those prevalent in most other
euro area nations.

Estonia implemented a significant reform to its pension system in 2021, rendering participation
in the second pillar optional, which had far-reaching implications for the country's economy.
Approximately one-fifth of individuals with savings in the second pillar opted to withdraw their
pension funds following the reform. During the initial wave of exits in September 2021, these
individuals withdrew a total of 1.3 billion euros from the second pillar funds, resulting in a 24%
reduction in the overall stock of pension savings in the second pillar. The data collection for the
HFCS survey took place over the nine months preceding September 2021, prior to the
withdrawal of funds from the second pillar. Therefore, utilizing the data from the 2021 survey
alone does not allow us to gauge how the pension reform affected the structure and value of
household wealth in Estonia. Nonetheless, the survey data enables us to analyse the financial
characteristics of individuals who chose to withdraw funds from the second pillar during the
initial wave of exits. In this paper, we examine the financial profile, asset and liability structure,
and income level of individuals who exited the second pension pillar. Additionally, we assess
various factors such as liquidity, credit constraints, risk aversion, and financial literacy among
those opting out of the second pillar, providing valuable insights into the implications of the
pension reform on household finances.

Our estimations indicated that individuals who opted out of the second pension pillar were
primarily people who had limited savings, existing consumer loans, or encountered difficulties
in obtaining credit due to credit constraints. This profile aligns with initial estimations regarding
the utilization of the withdrawn pension funds, which showed that a quarter of the withdrawn
amount was allocated to consumption and less than a tenth was directed towards loan
repayment. The decision to exit the second pillar was also dependent on financial literacy and
risk aversion, albeit to a lesser extent than the aforementioned factors. Our estimations also
implied that lower levels of financial literacy were associated with a higher likelihood of opting
out, while greater risk aversion correlated positively with the decision to exit the second pillar.

A notable long-term trend in Estonia has been the rising prominence of housing loans as a
proportion of all loans issued by banks. Back in 2011, the aggregate volumes of housing loans
and corporate loans stood on par. However, by 2021, housing loans constituted 50% of the total
loan stock of Estonian banks, surpassing corporate loans, which accounted for only 44%, while
consumer loans represented a mere 6%. This shift implies that the analysis of the financial
behaviour of households has gradually become more important for the assessment of financial
stability.

In the paper's last section, we employ a microsimulation model to assess how the recent rise in
interest rates has affected the financial fragility of households in 2021-2023. In this exercise,
we account for the simultaneous increase in household incomes and consumer expenditures



during this period. We evaluate the share of financially fragile households in 2021 and project
changes in this proportion from the survey period to March 2023, coinciding with the surge in
the six-month Euribor from —0.522% to 3.267%. Additionally, we explore a supplementary risk
scenario, evaluating how the financial fragility of households would change if Euribor were to
rise to 6%.

The share of households for whom the sum of subsistence-level consumption expenditures and
loan payments exceeded their current income was 3.1% in 2021, while 1% of households were
insolvent and the rate of overdue loans was 0.54%. According to the microsimulation-based
estimates, the share of such households increased to 3.4% because of an interest rate increase,
and Euribor rising to 6% would raise that share further to 3.6%. Notably, the model-based
projections did not show a substantial increase in overdue loan rates.

Given that a fast majority of mortgages in Estonia are issued with floating interest rates, the
rate being tied to the six-month Euribor, an increase in the Euribor substantially affects the
expenditures of households with outstanding mortgages, and those in the highest income
quintiles are particularly sensitive to this. On the other hand, high-income households own more
liquid assets and have more leeway to reduce consumption expenditures. Therefore they will
manage to continue servicing their debt payments if expenses increase, as long as these
increases remain within limits. The debt-service-to-income ratio is highest for households that
belong to the lowest income quintile but have a mortgage, and they may be considered the
segment most vulnerable to Euribor shocks.



Table of contents

I 1 (0 o [N T ([ o RO TPRRR 8
2. Description of the EStONIAN SUIVEY ........ccveiiiiieieeie st se e sae e e 10
2.1.0Verview OF the HECS ... 10
2.2. The 2021 wave of the EStonian HECS ........oeoeeeee e 11
2.3. The structure of EStonian NoUSENOIAS. ..........vvviiiieiiieeeeeee et e e 12
G T N ] £ 14
3.1, HOUSENOIA GSSEES. ...ttt ettt e e e e e e e e ettt e e e e e e e e e e neeeeas 14
3.2, RBAI @SOS, ..eeeeieeeeie ettt ettt ettt e ——————————————————————————————————————————————————— 15
3.3 FINANCHIAL BSSBS ...ttt ettt ettt e e e e e e e e ettt e e e e e e e e e e eeeeas 19
QL ADIIITIS .o eeeeeeeeeeeeeee ettt ettt e e et et et eeee et eeeeeeeree—e e e ————————————————————— 23
.1 TOA HOANS ..ottt e e e e e e e e ettt e e e e e e e e e e eeeeas 24
4.2. MOFTQAGE 10BNS ...ttt bbbttt 26
4.3, UNSECUIEU T0ANS. ...ttt ettt e e e e e e e e ettt e e e e e e e e e e eeeeas 29
B INBE WEBAITN <.ttt e e e e et e e e e e e e e e aaeeaaas 29
6. The financial fragility of hOUSENOIAS ..........cccoiiiiic 32
7 CTRAIT CONSIIAINTS. ...ttt ettt e e et e ettt e e e e e e e e et e e e e e e e e e eeeeeeeeeeaaaaens 37
8. Financial profile of opt-outs from the second pension pillar...........c.ccccooveeieiieiiiic e, 40
9. The impact of the rise in Euribor on the financial fragility of households ..............ccccc...... 47
R BTN GRS ..o 57
AAPPENTIXES ...ttt ettt ettt s et e e s e s te e et e et e eae e b e et e eb e e e teeteaae e saeereareeareereanreare s 58



1. Introduction

This paper describes the main results of the 2021 wave in Estonia of the Household Finance
and Consumption Survey (HFCS). The HFCS is a household survey covering all euro area
countries as well as Poland, Hungary, and Croatia (the latter joined the euro area in 2023).
Coordinated by the European Central Bank, the survey is organized by the national central
banks of the euro area countries, overseeing data collection, processing, and the compilation of
final results.

The primary objective of the HFCS is to provide a comprehensive understanding of households’
financial status and wealth. The survey collects detailed household-level data on assets and
liabilities. Additionally, the survey covers demographic information, family structure, income,
and consumption patterns. With this extensive dataset, analysts can assess households’ financial
fragility and any credit limitations they encounter. Central banks leverage this information for
economic research, policy analysis, and evaluating the effects of monetary policies, financial
stability, payment systems, and various other areas.

The HFCS is conducted at regular intervals. The first wave took place from 2008 to 2011, with
most countries running the survey in 2010. Following this, the survey has been conducted
regularly every three or four years. Estonia joined the euro area in 2011 and participated in the
HFCS for the first time during the second wave. Subsequently, Estonia has completed three
waves of the HFCS, conducted in 2013, 2017, and 2021.

This paper offers a comprehensive analysis of real and financial assets, mortgages, non-
mortgage loans, and the overall net wealth of Estonian households. We examine the evolution
of net wealth and its core components across three survey waves, drawing comparisons between
the latest survey results in Estonia and those from earlier surveys as well as other euro area
countries. Given that the results of the most recent survey wave for the entire euro area are
pending, we utilize data from the 2017 survey for contextual comparisons. Additionally, the
paper presents key indicators of household financial burden and evaluates the extent of credit
constraints. The final sections delve into the financial profile and personal characteristics of
individuals who opted out of the second pension pillar and assess the impact of recent interest
rate hikes on household financial fragility.

The HFCS is the only source of data in Estonia that provides information about household
wealth and its distribution. The three survey waves that have been conducted up to now span a
nine-year period that covers most of the 2010-2020 decade. That decade, which remained
between the global financial crisis and the economic crisis caused by the Covid-19 pandemic,
was a period of rapid income growth in Estonia. Despite the pandemic-induced shrinkage of
GDP, the decline in 2020 was relatively modest, and the aggregate wage level remained stable.
Moreover, GDP growth resumed in 2021. Alongside rising income levels, the period spanning
from 2013 to 2021, coinciding with the three survey waves of the HFCS, witnessed rapid
growth in real estate prices, household savings, and outstanding loans. Notably, the increase in
deposit values outpaced that of the loan stock, leading to an improvement in the financial
liquidity of households.

Table 1 presents the trends in the main macro indicators over the years 2013-2021, illustrating
the aggregate dynamics of the Estonian economy. This serves as background information,
showing the changes in the economic environment that coincided with the changes in household
wealth and financial fragility discussed in the following sections of this paper. (Appendix 2



gives a picture of the longer-term trends that run through the whole preceding decade.) Real
estate prices rose by around 38% in Estonia between 2017 and 2021. The home, or household
main residence (HMR), is usually the most important asset of the household, and changes in
real estate prices are the main drivers of changes in household wealth. Further analysis will
show that the net wealth of the median Estonian households increased in 2017-2021 by 39%,
which is similar in magnitude to the growth in the real price index for the same period.

The debt burden of the median household did not change much in 2013-2021 in relation to
either income or the value of collateral. There was an increase though between the second and
third waves of the survey in 2017-2021 in the value of liquid assets relative to income. Bank
deposits are the main liquid asset of households, and deposits grew substantially during the
Covid-19 pandemic in 2020-2021. The restrictions during the pandemic reduced spending on
travel, entertainment, eating out, etc., and so savings increased during that time. The main
means of saving, especially when it is assumed that saving is for the short term, is to build up
cash in a bank deposit. Household deposits grew by around 60% in aggregate in 2017-2021
(see Table 1), but the debt burden did not grow at the same rate, so the financial fragility of
households declined®. Section 6 of this paper gives a more detailed account of the financial
burden and liquid assets of households.

Table 1. The growth rates in selected macro variables between the three survey waves of the
HFCS

Cumulative growth, % Average yearly growth, %
2013-2017 2017-2021 2013-2021 2013-2017 2017-2021 2013-2021

Real estate price index 343 38.2 85.6 8.3 7.9 8.4
Consumer price index 2.9 10.2 13.4 1.1 2.7 1.7
Private consumption

expenditures 22.6 26.2 54.7 5.5 6.3 5.8
GDP at market prices 26.0 31.9 66.3 5.9 7.8 6.5
Average gross monthly

salary 28.7 26.8 63.1 6.6 6.2 6.4
Household deposits 38.1 59.2 119.9 8.0 11.9 10.0
Household loan stock 19.3 26.5 50.9 3.6 6.2 4.7
The stock of household

mortgages 20.5 33.0 60.3 4.0 7.2 5.5

Sources: Statistics Estonia, Eesti Pank.

Increases in household wealth are usually co-occurring with financial deepening: the wealthier
households are, the higher their loan burden and the larger the share of their savings invested
in high-yielding assets, such as equities and shares of investment funds. (These regularities are
equally valid when evaluated within countries over time or across different countries at a given
period.) Such changes in the structure of household assets and liabilities also took place in
Estonia simultaneously with increasing household wealth. Notably, these changes in wealth
structure have mainly occurred during the period between the two last waves of the survey and
mostly among younger households. There was a notable increase in 2017-2021 in the share of

1 The deposits of some households also increased in 2021 because it became possible for them to withdraw money
from the second pension pillar. These funds were credited to the bank accounts of individuals exiting the second
pillar during the initial wave in September 2021. The Estonian Household Finance and Consumption Survey
(HFCS) was conducted from January to August 2021; therefore, this paper reflects the financial position of
households immediately prior to the receipt of funds from the second pension pillar.
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families in Estonia that had investments in stocks, investment funds, or other riskier financial
assets, and this was particularly so for younger families. For example, the ownership rate of
stocks among households where the reference person was aged 16-34 roughly tripled in
2017-2021, and the ownership rates of investment funds and bonds quadrupled, while on the
liability side, the median loan stock more than doubled. Changes in the financial assets and
liabilities of households are analysed at greater length in sections 3 and 4 of this paper.

Financial deepening and increased wealth are also accompanied by weaker credit constraints
on borrowing. There is a negative correlation in the countries of the euro area between the
income level (i.e. the median household income), and the share of households facing credit
constraints. The wealth of households in Estonia increased in 2013-2021, but credit constraints
remained at around the same level. Credit constraints did not ease because the demand for credit
grew in this period. Section 7 of the paper reviews credit constraints in Estonia and in the euro
area.

The rest of the paper is organised as follows: section 2 describes the survey in general, sections
3 and 4 give an overview of the assets and liabilities of households, section 5 focuses on net
wealth, section 6 describes the indicators for financial fragility, section 7 analyses the credit
constraints of families, section 8 evaluates the financial profile of those who exited the second
pension pillar, and section 9 assesses the financial vulnerability of households to a rise in
Euribor.

2. Description of the Estonian survey
2.1. Overview of the HFCS

The scope of the Estonian Household Finance and Consumption Survey covers all the
households that live together as household units. It does not cover people living in institutions
such as retirement homes or prisons. The Estonian survey has a panel component, i.e.
households that were surveyed in previous waves are invited to take part in the new wave as
well. Households are interviewed in a maximum of four waves, after which they are dropped
from the sample. New participants are also added to each wave of the sample to compensate
for those from the previous wave who did not respond and to refresh the panel.

The survey includes both household-level and individual questionnaires. The questionnaire on
the household is answered by the financially knowledgeable person, i.e. the person who knows
the family finances best. The individual questionnaire is answered by all members of the
household who are at least 16 years old, but another member of the household can answer for
any member who is not present.

Earlier surveys have established that wealth is unevenly distributed, and a small share of
wealthier households own a substantial part of all of society's wealth. To get a better picture of
the upper end of the wealth distribution, wealthier households are oversampled, meaning that
they are included in the sample with a larger probability than their actual proportion in society.
As there are no administrative data in Estonia for wealth, wealthier households are identified
by income.

Each sampled household represents a certain number of households in Estonia. As the chances
of each household being sampled are different (depending on the number of adults in the
household income, etc), different weights were assigned to each household. The weight shows
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how many households the particular household represents. The sum of final weights in the 2021
survey corresponded to the size of the target population or the number of households, which
was 615,180, so each sampled household represented an average of 274 Estonian households.
All the aggregate results for the HFCS are presented using the weights. The overview mainly
uses median values as these characterise the typical household better. Since wealth is unequally
distributed mean values of wealth and its components are estimated with lower precision, since
they can be strongly influenced by individual large and outlying values. Median values are not
subject to this problem.

To classify households based on individual-level characteristics such as age or level of
education, a household reference person is identified. The reference person for the HFCS is
determined using the Canberra Group definition (UNECE, 2011), which in most households
means that the person with the highest income is chosen. The following sequential criteria are
applied to all the members of the household until one of them is identified as the household
reference person:

e one of the partners in a registered or de facto marriage, with dependent children,

one of the partners in a registered or de facto marriage, without dependent children,

a lone parent with dependent children,

the person with the highest income,

the oldest person.

Part of the data in the Estonian HFCS are collected by interviewing the households, while part
of the data are derived from various registers. Appendix 7 lists which variables in the 2021
survey came from questionnaires and which from other sources. Gaps in the data for the
guestions on assets, income, or consumption that the household did not answer are filled with
imputed values. Multiple imputation is used, where five implicates are created for each missing
observation.

The analysis compares the structure of the assets of Estonian households with that of households
in the whole euro area. The comparison uses the results for other euro area countries from the
2017 wave of the survey since the data of the 2021 wave are not yet available for all the
countries of the euro area. They will be released in the second half of 2023 after the results of
the Estonian survey have been published.

2.2. The 2021 wave of the Estonian HFCS

The Estonian Household Finance and Consumption Survey is run jointly by Eesti Pank and
Statistics Estonia. The third wave of the survey began in March 2020, but after the interviews
had started they were halted by the emergency situation introduced to tackle the Covid-19
pandemic. The change in circumstances meant that it was no longer possible to run the survey
in the traditional way, and so it was decided to postpone it by one year and carry it out in 2021.
To complement the traditional face-to-face survey, alternative survey methods using telephone
and online interviews were developed in cooperation with Statistics Estonia. The fieldwork for
the third wave of the survey was started again in January 2021 and lasted until the end of
August.

One third of the households that had been surveyed in both the first and second waves were
excluded by random selection from the third wave, and those households that had responded to
the survey in March 2020 before the emergency situation was imposed were not re-interviewed
in 2021. The response rate for the questionnaire remained high despite the difficulties of the

11



pandemic and the change in the interview method. There were 2247 households that responded
in 2021, of which 1534 had participated earlier and 713 were responding for the first time. The
individual questionnaires collected data on 4339 people aged over 16. The response rate to the
survey excluding those who responded before the pandemic was 67%, which was one of the
highest rates in the euro area. The response rate for panel households was 76% and for the new
households added to the sample it was 53%. Over two thirds of the households were interviewed
by telephone, a quarter completed the survey online, and 4% of households were interviewed
in person. There were also some who started the interview in one format and completed it in
another.

The new formats for the interview meant that the questionnaire needed to be redesigned and
shortened. The latest wave of the survey also made use of register data from the banks on loans
with a mortgage on real estate.

2.3. The structure of Estonian households

Table 2 shows the structure of the households that have participated in different waves of the
Estonian HFCS. For comparative purposes, the same statistics are presented for the whole euro
area in 2017. The first part of the table focuses on the structure of households with different
sizes. The share of single-person households is higher in Estonia than it is in the euro area on
average and the proportion of people living alone has been increasing over time. Having a large
share of single-person households is also a common feature in the Nordic countries.

The second section of Table 2 divides households by the ownership status of their household
main residence (HMR). The share of households who own the HMR is much larger in Estonia
than in the euro area on average, and the share of households renting their homes is smaller.
The share of homeowners who do not have a housing loan is also notably larger in Estonia than
in the euro area, as this applies to 56% of households in Estonia and 40% in the euro area. The
share of homeowners with a mortgage was larger in Estonia in the most recent wave of the
survey than previously, while the share of households renting was consequently smaller.

The third part of Table 2 illustrates the age structure of the households. Households are grouped
into six age groups based on the age of the reference person. The share of the youngest age
group is larger in Estonia than it is in the euro area — it included 19% of households in 2017,
compared to 14% in the euro area. This indicates that young people in Estonia generally move
out to live independently earlier than they do in the other euro area countries. Estonian youth
are more economically independent mainly because of better job-finding opportunities. The
employment rate in Estonia has consistently been above the EU average and that holds for
young people aged 15-29 as well. Households in Estonia with a reference person in the
youngest age group are also relatively wealthy compared to older households, as shown in the
earlier occasional papers describing the HFCS survey results for Estonia- (Merikull and R66m,
2016, 2019).

The fourth section of Table 2 shows the shares of households by the employment status of the
reference person. Compared to earlier waves, the share of households where the reference
person was self-employed or retired was higher in 2021, while the share of those with an
employed reference person shrank a little. The share of employees is larger in Estonia than in
the euro area, while the shares of people who are self-employed or retired are smaller.
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The final part of Table 2 shows the shares of households by the level of education of the
reference person. There are proportionally fewer households in Estonia than in the euro area
where the reference person has only basic education and more where the reference person has
completed higher education. These differences between Estonia and the euro area widened over
the three waves of the survey from 2013-2021, as the share of reference people with basic or
secondary education declined while the share with higher education increased.

The regional structure of households and its dynamics over time is shown in the table in
Appendix 3. It illustrates that the shares of households living in Harjumaa and Parnumaa have
increased over time, while in Ida-Virumaa and L&ane-Virumaa the population has declined.
These trends from the HFCS are in line with data on Estonian internal migration from other
sources, which also show that as a long-term trend, the population grows in the capital region
of Tallinn and surrounding areas, as well as in Tartu, the second largest city, and this growth to
a large extent takes place because of internal migration from other regions.

Table 2. The structure of households in Estonia and in the euro area (%)
Estonia 2013  Estonia 2017  Estonia 2021 Euro area 2017

All households 100.0 100.0 100.0 100.0
Household size

1 35.8 39.1 42.2 34.6
2 29.8 27.2 26.5 31.6
3 16.3 15.8 14.2 15.4
4 12.7 12.3 11.1 12.9
5 or more 5.4 5.6 5.9 5.6
Housing status

Owner (without mortgage) 57.8 57.2 55.9 39.8
Owner (with mortgage) 18.7 18.1 23.0 20.5
Renter or other 23.5 24.7 21.1 39.7
Age of reference person

16-34 20.0 18.8 18.4 14.1
35-44 17.6 16.8 17.2 17.0
45-54 18.0 18.0 17.8 20.3
55-64 17.5 17.8 17.4 18.3
65-74 135 135 154 14.8
75+ 13.5 15.0 13.8 15.5
Labour market status of reference person

Employee 57.4 60.4 59.4 50.3
Self-employed 5.1 4.8 6.3 8.7
Retired 26.8 26.7 27.0 30.1
Other not working 10.7 8.1 7.3 11.0
Education of reference person

Primary or lower 16.5 14.9 12.0 30.5
Secondary 49.5 47.2 46.1 40.6
Tertiary 34.0 37.9 41.9 28.9

Notes: The table shows the weighted average shares of the sub-groups of households in the population by their
demographic characteristics. The Canberra Group definition (UNECE, 2011) is used for assigning the reference
person for each household. The category of ‘other not working' for the employment status covers households where
the reference person is unemployed or is inactive for reasons other than retirement, such as studying, raising
children, or doing military service. Primary education in the euro area also covers the 0.1% for whom there is no
information about the level of education.
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3. Assets

This chapter gives an overview of the structure and level of household assets. We describe the
dynamics of assets over the three survey waves and compare the asset structure of Estonian
households with the euro area average. Total assets can be divided into real and financial assets
and these in turn into several separate asset classes. An overview of all the different types of
assets and liabilities that are covered by the HFCS is given in Appendix 1. It is also shown in
this appendix how the net wealth is calculated.

3.1. Household assets

Table 3 shows how assets are split between financial and real assets. It illustrates that household
assets mainly consist of real assets, both in Estonia and in the whole euro area. Compared to
the euro area average, the share of real assets in total assets is larger in Estonia, but this
difference has been declining over time. While real assets made up circa 90% of total assets in
2013, their share shrank to 85% by 2021, and the gap with the euro area average share of 81%
declined.

Table 3. The structure of household assets in Estonia and the euro area (%)
Estonia 2013 Estonia 2017 Estonia 2021  Euro area 2017

Total assets 100.0 100.0 100.0 100.0
Real assets 89.8 88.8 85.3 80.9
Financial assets 10.2 11.2 14.7 19.1

Notes: Table 3 shows how assets are split between financial and real assets.

Figure 1 shows the structure of the assets of households in Estonia by quintiles for net wealth
in 2021 (net wealth is the difference between assets and liabilities)?. The median value for the
total assets of each quintile is shown on the right scale in thousands of euros and the structure
of assets in different asset classes is shown on the left scale®.

The figure shows that real assets make up the largest part of the portfolio of total assets across
all the net wealth quintiles. Real estate makes up the largest part of real assets, and the share of
the value of the household main residence (home) exceeds 50% of total real assets in the first
four net wealth quintiles. Its share is the largest in the three middle quintiles, being close to
70% in the second and third quintiles and around two thirds in the fourth quintile. Households
in the lower four quintiles own practically no business assets, while they make up more than a
third of the total assets in the highest quintile.

Z Quintiles are found by ordering the households by their net wealth and then dividing them into five equal groups.
The first group is the fifth of households with the smallest value for net wealth, the second group is the next fifth
and so on.

3 Household assets do not include second pillar pension funds as the harmonized cross-country survey of the HFCS
covers only voluntary holdings in pension funds. This will change in the next wave of the survey, as participation
in the second pension pillar in Estonia became voluntary from autumn 2021, immediately after the current wave
of the survey was completed, and it became possible to withdraw the money saved there. This means that the total
assets of households in future waves of the Estonian HFCS will also include second pillar pension assets.
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Figure 1. The structure of household assets in Estonia by net wealth quintiles
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Notes: The figure shows the average shares of different asset classes in percent on the left scale, and the median
value in thousands of euros on the right scale.

The value of assets increased substantially between the second and third waves of the survey.
The median value of the assets of Estonian households was 57,000 euros in 2017, while in 2021
it was 79,000 euros, i.e. it had grown by around 40% in the four years between the two survey
waves. The median value of the assets in the lower quintiles is relatively small, while it is
sharply higher in the highest quintile. Wealth grew for all quintiles (see Table 4), but the growth
in absolute terms was fastest in the highest quintile. Despite the strong growth, the median value
of the total assets of Estonian households remains substantially lower than the average in the
euro area, which was 131,000 euros in 2017.

Table 4. Median values of total household assets by net wealth quintiles (in thousand EUR)

Estonia 2013 Estonia 2017 Estonia 2021
First net wealth quintile 1.0 14 4.7
Second net wealth quintile 20.1 20.3 31.6
Third net wealth quintile 46.4 53.7 73.6
Fourth net wealth quintile 81.5 92.1 128.6
Fifth net wealth quintile 208.8 245.2 315.1

3.2. Real assets

Real assets are divided into five categories: household main residence (HMR), other real estate,
vehicles, valuables, and business assets. In the context of the Estonian HFCS, the leased
vehicles are not classified as a part of household assets (under Estonian law, they are owned by
leasing companies). Business assets that are a subcategory of real assets consist of these
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businesses where at least one household member is actively involved (most typically, this
means being employed in the given company).

About 90% of households own real assets (see Figure 2). Asset ownership rates (i.e. the shares
of households who own a given asset) have been stable between 2013 and 2021. The most
frequently owned asset is the HMR. The share of homeowners increased between the two last
survey waves, having been boosted by higher incomes, looser credit constraints, and optimistic
expectations. Around half of households own vehicles, and a third own other real estate. The
share of households owning business assets has increased somewhat, reaching close to 15% in
2021. The ownership rates of real estate and business assets are larger in Estonia than in the
euro area, whereas vehicles are less frequently owned. Vehicle ownership may be lower
because cars under a current lease contract are not counted among the real assets of households
in Estonian HFCS.

Figure 2. Ownership rates of real assets in Estonia and in the euro area
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Notes: The figure presents the shares of households owning different types of assets.

Figure 3 shows the change in the structure of real assets in Estonia over the three waves of the
survey and compares it to the average structure in the euro area (left scale). It also shows the
median value of real assets in thousands of euros on the right scale. Households in Estonia have
relatively more business assets than those in the euro area, and this share has increased over the
survey waves. Business assets formed 20% of all real assets in 2013, 25% in 2017, and 29% in
2021, while they formed 11% in the 2017 wave of the HFCS for the euro area. Real estate,
covering both the household main residence and other real estate, makes up a smaller share of
real assets in Estonia than in the euro area, and this share has declined consistently over the
three waves of the survey while the share of business assets has increased.
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Figure 3. The structure of real assets in Estonia and in the euro area
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Notes: The figure shows the shares of different categories of real assets in total real assets (left scale) and the
median value of real assets in thousands of euros (right scale).

The median value of real assets increased by about a quarter between the two waves of the
survey and reached 74,000 euros by 2021 (see Table 5). The asset categories that grew most in
absolute terms were those connected to real estate, as the value of the HMR increased by 25,000
euros, and the value of other real estate increased by 10,000 euros. The median value of business
assets was smaller in the most recent wave of the survey though.

Table 5. Median values of real assets by different asset classes (in thousand EUR)

Total real Household Other real Vehicles Valuables Business

assets main estate assets
residence  properties
2017 60.0 55.5 30.0 3.5 1.0 12.3
2021 74.3 70.0 40.0 5.0 2.0 6.6
Change 24% 26% 33% 43% 99% —46%

Notes: The median values for different asset categories are calculated for households owning this type of assets.

The value of the HMR makes up more than half of the value of the total real assets. The number
of households in Estonia has increased in recent years, particularly the number of single-person
households. At the same time, there has been a migration of households towards Harjumaa and
Tartumaa, while the share of households residing in Ida-Virumaa has fallen (see Appendix 3).
This has increased demand in areas where real estate is already more expensive, putting even
greater pressure on prices there. Figure 4 compares the price per square metre* and the value of
the household main residence in different regions. The real estate is most expensive in
Harjumaa, Tallinn and Tartu, and the price per square metre of housing is highest in Tallinn.

4 The price per square metre of the HMR is calculated in the survey by dividing the value of the residence by its
size.
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Housing is cheapest in Ida-Virumaa followed by southern and central Estonia. The value of the
main residence in Western Estonia and the islands is the same as in Tartu, but the price per
square metre is lower.

Figure 4. Median value of the HMR and its price per square metre in different Estonian
regions, 2021

140
= 120 ® Harju
D
w
G
© 100
(%]
©
S ® Tallinn
2 ® laane ® Tartu
o 80 ® Hiiu ja Saare
<
X
Ios
% 60 ® Parnu
) ® Viljandi
=
5 40 Valga @ sane-Viru
E o pal A" VO“IJ
o Jégeva Rapla
= 20 . 2 Jarva

Ida-Viru
0
0 200 400 600 800 1000 1200 1400 1600 1800
Price per square metre of the HMR (in EUR)
® Household main residence (HMR) Linear (Household main residence (HMR))

The median value of household business assets fell between the two more recent waves of the
survey. Many households are active in small enterprises and family businesses. Table 6
illustrates this by showing the shares of companies with different employment sizes in the
Estonian HFCS. It shows that some 60% of the companies owned by households have one
employee, and almost 90% of businesses have five employees or fewer, meaning that the
majority of Estonian businesses are classed as micro-enterprises®. That the activities of many
small businesses were presumably substantially impeded in 2020-2021 because of the
Covid-19 pandemic, and this reduced the perceived value of household businesses on average.
The number of (small) entrepreneurs in Estonia has risen though, as the business ownership
rate increased from 12% in 2017 to 15% in 2021. This growth was probably caused by
households starting businesses, but new businesses initially have few assets, which may also
have caused the median value for business assets to fall.

5> Micro-enterprises are those with fewer than 10 employees and a turnover and total balance sheet of less than 2
million euros.
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Table 6. The distribution of the number of employees of the most important business

Number of employees Share (%)
Total 100.0

1 employee 59.4
2-5 employees 27.6
6-10 employees 6.3
11-20 employees 3.0
21-50 employees 2.5
Over 50 employees 1.2

Notes: Shares are calculated for households that own a business, the largest business is considered for each
household.

3.3. Financial assets

By the HFCS classification, financial assets are divided into five categories: bank deposits;
bonds, shares, and investment fund assets; voluntary pension funds and life insurance assets;
loans to other households; and financial assets of other types. The last asset class consists of the
business assets of unlisted companies where household members do not work, investment
accounts, derivatives, precious metals with investment value, assets in savings and loan
associations, investments through crowdfunding, etc. The last wave of the survey was run
before it became possible to withdraw money from the second pension pillar before retirement,
and so these pension funds are not covered as part of household wealth (see also Footnote 3).

Almost all households own financial assets in Estonia (see Table 7) and this high ownership
rate is caused by having bank deposits. Over 99% of households have deposits, this share is
about two pp higher than the average in the euro area. This implies that with very few exceptions
almost all Estonian households have bank accounts. The ownership rates of other financial
assets, on the other hand, have been considerably lower in Estonia than in the euro area. These
gaps are declining, though, and in 2021 the ownership rates of various financial assets increased
considerably, relative to the previous wave. The share of households owning shares, investment
funds, or other real estate assets more than doubled in 2017-2021 and these shares are already
close to the euro area averages. The share of households that had given a loan to other
households fell by about 40% though.

Table 7. The ownership rate of financial assets in Estonia and in the euro area (share of
households, %)

Estonia Estonia Estonia Euro area

2013 2017 2021 2017
Total financial assets 98.8 99.6 99.6 97.7
Deposits 98.6 99.6 99.6 97.6
Debt securities 0.1 0.4 1.9 3.2
Equities 3.6 4.4 8.9 8.6
Investments in mutual funds 3.2 3.4 7.9 10.2
Loans to other households 12.4 10.3 6.5 7.5
Voluntary pension funds 19.8 185 22.4 28.4
Other financial assets 3.6 3.3 7.6 7.7

Investing in financial assets that yield a higher return rather than keeping financial savings in
the form of bank deposits should be enhanced by rising incomes that make long-term saving
more possible, and also by an improvement in financial literacy. The rise in ownership rates for

19



other financial assets besides deposits thus reflects changes in financial behaviour that come
with increasing wealth. It is surprising though that the share of people owning shares and other
financial assets has more than doubled in only four years. One reason for this might be that
household saving rates increased during the Covid-19 pandemic, which may have induced
people to look for better ways to invest. The notable increases in the ownership rates of riskier
financial assets may also have been caused by the rapid rise in share prices between 2017 and
2021, and the crypto asset boom. The reform of the second pension pillar may have also
increased awareness about the importance of long-term saving and investing as a way of
avoiding a decrease in income after retirement.

Ownership of financial assets increased between 2017 and 2021 mainly among the younger age
groups, and especially among the youngest aged 16-34 (see Appendix 8). The ownership rate
for shares rose in this age group from 4% to 13%, ownership of investment funds increased
from 3% to 16%, that of third pension pillar funds from 12% to 26%, and that of other financial
assets from 7% to 14%°. The ownership rates for financial assets of the youngest age group
were similar in 2017 to those of the older age groups, but there was a difference of several
magnitudes by 2021. This shows that investment behaviour in Estonia is changing with very
clear differences emerging between generations, as active investment of savings is more
common among younger households, and this change has happened within a short time.

Households with younger reference persons have generally higher rates of financial literacy
than the older age groups. The Estonian HFCS included three questions measuring financial
literacy that are the most commonly used questions for that purpose in the scientific literature
of the field (following the seminar work by Lusardi and Mitchell, 2014). Appendix 9 maps the
people who answered those questions correctly across different characteristics. It is evident
from the figures presented in Appendix 9 that people belonging to younger age groups were
more likely to give correct answers to these questions.

The ownership rates of voluntary pension funds increased between the two most recent survey
waves across all the net wealth quintiles (see Figure 5). There increase in the participation rate
was the largest for the three middle quintiles, where a quarter of households now hold assets in
voluntary funds. The discussion about the reform of the second pension pillar probably
increased awareness in society about the incomes of the retired and encouraged people to join
voluntary pension funds before the withdrawals were made. The age limit for making
withdrawals with tax benefits was raised for new members, which also played a part. People
who were already in the third pension pillar could make withdrawals at a tax rate of 10% after
they turned 55, but those who joined the pillar from 2021 onwards can only do that when the
difference between their age and the current retirement age is five years or less. Therefore, the
number of pension accounts registered with the Estonian Central Securities Depository (CDS)
grew rapidly at the end of 2020.

® Higher ownership rates for other financial assets may have been caused by investment in crypto assets. Crypto
assets were not covered separately in the survey but were classified under other financial assets. It is planned that
the next wave of the survey will research ownership of crypto assets separately.
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Figure 5. The ownership rate of voluntary pension funds by net wealth quintiles (%)
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Notes: The figure shows the shares of households owning pension funds across net wealth quintiles.

Figure 6 illustrates the dynamics of the structure of financial assets across the three survey
waves in Estonia. For comparative purposes, the same statistics are presented for the euro area
in 2017. The proportion of the value of stocks and bonds in total financial assets increased from
5% in 2013 to 16% in 2021, while the shares of loans to other households, voluntary pension
funds, and other financial assets diminished proportionally. Financial assets in Estonia are less
diversified than those in the euro area: deposits make up more than two thirds of financial assets
in Estonia, but below half in the euro area on average. However, over time the structure of
financial assets in Estonia has gradually become more similar to that in the euro area, and the
proportion of riskier assets, such as bonds, shares, and investment fund holdings has been on
an upward trend.

Figure 6. Structure of household financial assets in Estonia and in the euro area
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Notes: The figure shows the shares of different categories of financial asset in total financial assets (left scale) and
the median value of financial assets in thousands of euros (right scale).
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The median value of financial assets increased by around 80% between 2017 and 2021 (see
Table 8). Deposits grew by 2400 euros (121%), while other financial assets grew by 1400 euros
(120%). The median value of bonds, shares, and investment fund units and that of voluntary
pension fund assets declined, however. There are a lot of very small sums in voluntary pension
funds, which may due to the wave of joining at the end of 2020 that resulted from the desire to
be able to make withdrawals at a favourable tax rate in the future (see the explanation above).
The fall in the median values of bonds and shares was probably also a consequence of the rapid
growth in the share of people owning them, as the number of owners more than doubled.

Table 8. The median value of financial assets in thousands of euros

Total Deposits  Sharesand  Debts owed Voluntary Other

financial bonds to the pension financial
assets household funds assets
2017 2.8 1.9 3.8 0.7 3.1 1.1
2021 5.1 4.3 2.2 1.3 2.2 2.5
Change 81% 121% —42% 93% -30% 120%

Notes: The median values for different asset categories are calculated only for households who own this type of
asset.

Looking at the most significant component of financial assets, namely deposits, it is evident
that the largest depositors are the elderly — in all waves of data collection, the median value of
deposits has been highest among households with individuals over the age of 75 (see Figure 7).
Between the last two survey rounds, deposits increased across all age groups, with the growth
being faster for the age groups in the middle (with a reference person aged 35-74). The likely
reason for the rapid growth in deposits is the Covid-19 pandemic. It brought about several
movement restrictions, especially at the beginning of the pandemic in 2020, reducing
households’ opportunities for various consumption expenditures (such as vacations, entertain-
ment, dining out). Consequently, saving increased, and the primary mode of saving, especially
for short-term savings, is depositing money in bank accounts. The significant increase in the
median value of deposits occurred in all age groups except the oldest. It can be assumed that
individuals aged 75 and above were least affected by the consumption expenditure restrictions
associated with the Covid-19 pandemic.

Figure 8 provides an overview of the median values of deposits by household income quintiles.
It shows that, based on income, the median levels of bank deposits were relatively similar
between 2013 and 2017. However, between 2017 and 2021, deposits grew rapidly, with the
growth rate positively correlated with income (i.e., inequality of deposits increased).
Apparently, increase in the saving rate due to the Covid-19 pandemic took place in all income
groups, but households with higher incomes were more affected by restrictions on certain
services consumption and therefore saved more during the pandemic period.
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Figure 7. The median value of deposits by age quintiles of the reference person (in thousands
of euros)
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Figure 8. The median value of deposits by income quintiles (in thousands of euros)
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4. Liabilities

Next, we provide an overview of household liabilities, primarily focusing on the outstanding
loan balance, i.e., the amount of debt remaining at the time of the survey. Loans are divided
into mortgage loans and non-mortgage loans. Mortgage loans are further categorized into loans
secured by the main residence and loans secured by other real estate. Non-mortgage loans
include overdrafts, credit card debt, and other unsecured loans (including consumer loans,
instalment plans, loans from friends or acquaintances, etc.).

23



4.1. Total loans

Nearly half of Estonian households have loan obligations — the proportion of households with
loans reached 47% in 2021. This is somewhat higher than in the euro area, where it was 42%
(see Table 9). About a quarter of Estonian households have taken out mortgage loans.
Compared to the previous survey round, the proportion of households with mortgages has
increased by nearly 3 percentage points and now the proportion of households with real estate
loans in Estonia is roughly comparable to that in the euro area.

Table 9. The proportion of households in Estonia and the euro area who have loans (%)

Estonia Estonia Estonia Euro area
2013 2017 2021 2017
Total loans 36.8 48.0 47.1 42.0
Real estate loans 20.7 20.9 23.7 23.5
household main residence as collateral 18.7 18.1 23.0 20.5
other properties as collateral 2.7 3.7 2.1 4.7
Unsecured loans 25.1 40.3 36.6 27.3

Notes: The table provides the shares of households with respective types of loans.

The increase in the number of households with mortgages is explained, among other factors, by
the finding that nearly 15% of households changed their main residence between the two most
recent survey rounds (see Figure 9). Close to two-thirds of homeowner households that have
changed their residence in recent years have mortgages secured by their main residence. The
majority of these loans were taken out between the two last survey rounds, indicating that
borrowed money has been used to purchase new homes. For comparison, it's worth mentioning
that less than a quarter of homeowner households who did not change their residence had
mortgages.

Figure 9. HMR owners who have taken out loans secured by their HMR (%)
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The proportion of households with unsecured loans in Estonia decreased somewhat, by about
4 percentage points, between 2017 and 2021. Between the first two survey rounds, the
proportion of such households increased significantly (from 25% to 40%), but the growth was
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primarily caused by a change in the survey methodology. In 2013, the source of the data on
unsecured loans was the household survey, while starting from the 2017 survey, this
information was taken from registries. Survey-based estimates generally underestimate the
participation rate of unsecured loans because households often do not report loans with small
balances when answering to surveys (Merikill and R86m, 2020). Therefore, the comparison
with the euro area may also be misleading since in other countries conducting HFCS surveys,
estimates of loan ownership rates are predominantly survey-based, likely leading to some
degree of underestimation, especially for smaller loans, while Estonian estimates are more
accurate.

Table 10 provides an overview of the median values of loan balances by different types of loans.
It shows that between 2017 and 2021, looking at all loans combined, the median value more
than doubled, increasing from 4,900 euros to 11,400 euros. The more than doubling of the
median loan balance was primarily driven by the increase in the median value of mortgage
loans from 29,000 euros to 41,000 euros. The median value of unsecured loans increased at a
much slower pace, reaching 1,800 euros in 2021. However, compared to the euro area, median
loan balances in Estonia are considerably smaller: the median balance of loans secured by the
main residence in Estonia is half of the euro area average.

Table 10. Median value of outstanding loans in thousands of euros
Estonia 2013 Estonia 2017 Estonia 2021  Euro area

2017

Total loans 6.4 49 11.4 29.3
Real estate loans 27.0 29.3 40.9 80.0
HMR as collateral 27.6 28.2 40.2 80.0
other properties as collateral 21.8 29.2 36.3 70.1
Unsecured loans 0.7 1.3 1.8 5.0

Notes: The median values of different types of loans are assessed only for households that have respective types
of loans.

The loan volume did not increase uniformly between 2017 and 2021; the growth was
significantly faster in households with a younger reference person. Figure 10 provides an
overview of the median loan balance by age groups. It shows that between the last two survey
rounds, the volume of liabilities in Estonia sharply increased in households aged 16-34 and
35-44 — more than doubling in both age groups. By now, the loan balance of the youngest age
group, 16-34, is higher than the euro area median in the same age group in 2017. Meanwhile,
the loan balance remains very small or non-existent in older age groups, aged 55 or older.
Appendix 10 provides an overview of the ownership rates and median values of both unsecured
and secured loans by age group. The statistics presented there indicate that the median loan
balance increased primarily for mortgage loans in younger age groups. In the youngest
household group, it increased from around 40,000 euros to 60,000 euros, representing a 50%
growth. The median growth of unsecured loans was more modest, and the ownership rate of
secured loans also decreased in the youngest age group. These changes, along with the statistics
provided in the previous section on the ownership rates of risky financial assets, illustrate that
there have been changes in financial behaviour in younger age groups, especially in families
with the reference person aged 16-34 — these households are engaging in long-term financial
planning and investing to a much greater extent than just a few years ago.
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Figure 10. The median value of loan balance by age of the household reference person (in
thousands of euros)
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4.2. Mortgage loans

Since mortgage loans constitute approximately 90% of the total loan balance, they have the
most significant impact on the loan balance. Figure 11 provides an overview of households with
mortgages by income quintile in Estonia and the euro area. The proportion of such households
increased in Estonia between 2017 and 2021 across all income quintiles, most notably in the
third and fourth quintiles, indicating an increase in loan demand and/or improved accessibility
of mortgage loans, particularly among households with average income. In Estonia, the
proportion of households with mortgages is similar to the euro area average, but loan ownership
rates are more differentiated across income levels: lower in the lower income quintiles and
higher in the upper income quintiles compared to the euro area. This indicates that restrictions
on property acquisition in Estonia depend more on income than in the euro area overall. It
should be noted that Estonia's mortgage loan market developed in the early 2000s, and before
that, loans for property acquisition were rarely used. As a result, there is a particularly large
difference in the ownership of real estate-secured loans between Estonia and the euro area
among those aged over 55 (see Figure 12).
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Figure 11. The proportion of households with mortgage loans by income quintile (%)
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Households with higher incomes can afford more expensive housing and larger loans. Table 11
shows that the balance of real estate-secured loans taken out by higher-income households is
the highest. Additionally, the growth in the loan balance of these households between the last
two survey rounds has been faster in absolute terms than that of lower-income households (in
percentage terms the growth was fastest in the fourth quintile).

Table 11. The median value of mortgage loan balances by income quintile (in thousands of
euros)

Estonia 2013 Estonia 2017 Estonia 2021
0-19 8.5
20-39 17.0 27.0 244
40-59 28.1 14.0 19.0
60-79 20.2 22.8 33.3
80-100 39.3 49.4 65.4
All households 27.0 29.3 40.9

Notes: Median values are assessed only for households that have mortgage loans. Since there are too few
households with mortgages in the first income quintile, these results are not published.

Between the last two survey rounds, the proportion of households with real estate loans
increased significantly in younger age groups; households in retirement age still have very few
real estate loans (see Figure 12). It is logical that the burden of real estate loans is very small in
retirement age, as it is typically considered important for real estate loans to be repaid before
retiring. Banks also impose age restrictions on the duration of real estate loans, which have
eased over time in Estonia due to increases in life expectancy and the tendency that many people
continue working after reaching the retirement age. Currently, the age limit for the duration of
mortgage loans for a working pensioner is generally 75 years.

The age profile of households with mortgage loans in Estonia compared to the euro area has
been analysed in more detail in previous thematic papers on household financial behaviour and
consumption habits (Merikill and R66m, 2016, 2019).
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Figure 12. The proportion of households with mortgage loans by age group (%)
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Figure 13 compares loans secured by the main residence with the largest remaining balance by
remaining term. Nearly 40% of households have to repay the largest loan secured by their main
residence over twenty years, which means that in the coming years, the proportion of loan
holders in older age groups will increase and approach the corresponding indicators in the euro
area. Despite the rapid growth in mortgage loans, the loan-to-value ratio of the HMR-secured
loans has not increased for households with such loans, remaining below 40% as in the 2017
survey, since property prices increased significantly alongside the increase in loan balances (see
Table 1 and Appendix 2).

Figure 13. The distribution of the number of households with HMR mortgages, the largest
remaining balance of HMR-secured loans, and the median monthly payment by remaining term
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4.3. Unsecured loans

The proportion of households with unsecured loans decreased in the last survey round (see
Figure 14). It decreased significantly in higher-income quintiles, with a slight increase observed
in the second income quintile only. Unsecured loans may have been affected by the Covid-19
pandemic, during which various consumption expenditures (such as spending on travel) were
not possible due to restrictions, leading to a reduced need for consumer loans.

Figure 14. The proportion of households with unsecured loans by income quintile (%)
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5. Net wealth

In this Section, we take a closer look at the size and distribution of net wealth. Household net
wealth is obtained by subtracting the total value of liabilities from the total value of assets. In
Estonia, net wealth increased by 39% between the last two survey rounds, and the median net
wealth increased from 47,700 euros in 2017 to 66,200 euros in 2021. Figure 15 provides an
overview of the median net wealth in Estonia based on the HFCS 2017 survey data compared
to other countries conducting similar surveys. In 2017, Estonian household net wealth was less
than half of the euro area median. It can be assumed that by now, the gap has narrowed, and
our median net wealth already represents more than half of the euro area's indicator (euro area
results will be published later in 2023).

Figure 16 presents the distribution of net wealth in Estonia by percentiles in 2017 and 2021.
The distribution is highly unequal: in 2021, the net wealth was negative for households in the
bottom three percentiles, indicating that they had more liabilities than assets. In the bottom
decile of the poorest households, the net wealth was less than 2,500 euros in 2021. The growth
in net wealth value between 2017 and 2021 was significantly faster in absolute terms in the
upper percentiles (i.e. for wealthier households) than in the lower percentiles.
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Figure 15. Median net wealth values in countries participating in the HFCS in 2017 (in
thousands of euros)
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Notes: The figure presents median net wealth values (in thousands of euros) based on HFCS 2017 data for euro
area countries (excluding Luxembourg) and for Poland, Hungary, and Croatia. For Estonia, the median net wealth
value for 2021 is also shown for comparison. In Luxembourg, the median net wealth value was approximately
500,000 euros.
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Figure 16. Net wealth values of Estonian households by percentiles in 2017 and 2021 (in
thousands of euros)
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Notes: The figure shows the net wealth values of households from the 10th to the 90th percentile. The horizontal
axis represents the percentile of the distribution; for example, the 10th percentile indicates the point in the
distribution of assets where 10% of households are poorer and 90% are wealthier, the 50th percentile represents
the point where 50% of households are poorer and 50% are wealthier (median), and the 90th percentile indicates
the point where 90% of households are poorer and 10% are wealthier, and so on.
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Figure 17 illustrates the net wealth of households by age groups. The age profile of net wealth
of Estonian households has been analysed more thoroughly in previous thematic papers on
household financial behaviour and consumption habits (Merikdll and R66m, 2016, 2019). From
the figure, it can be observed that gradually, the age structure of net wealth of Estonian
households is becoming more similar to that of the euro area. In the 2013 survey, the peak net
wealth value was reached in the age group of 35-44, while in later survey rounds, it shifted to
the age group of 45-54. However, the age profile for net wealth across households in Estonia
is still different from that in countries with higher levels of income, where people achieve the
maximum level of net wealth at the end of their working life in their 60s. The relative wealth
of younger households next to older ones in Estonia is greater than in the euro area as a whole.
As the data in Figure 17 indicate, in the youngest age group (16—34), the median net wealth
level is higher than the euro area average, and it will probably have come closer to the euro area
average in the next age group of 3544 in the latest wave of the survey. (The results of the 2021
survey for the euro area will be published later in 2023.) In contrast, in older age groups, the
median net wealth levels of Estonian households remain significantly below the euro area
averages.

Figure 17. Median net wealth values by household age groups (in thousands of euros)
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Table 12 illustrates how the average wealth of households correlates with whether they own or
rent their homes. Both in Estonia and in other eurozone countries, homeowner households are
significantly wealthier than renter households. With the improvement in loan accessibility,
many households in Estonia were able to acquire homes for themselves, and between the last
two survey waves, share of home-owning households with a mortgage increased significantly,
particularly at the expense of renters (see Table 2 — Household Structure). As mentioned earlier,
the increase in mortgage volumes was often associated with relocation: households frequently
moved to areas with more expensive real estate between 2017 and 2021, financing the
acquisition of new homes through loans.

On Figure 18, the regional distribution of net wealth and the value of the HMR in Estonia is
presented. The regional disparities in wealth are significant and depend to a large extent on the
value of the HMR. Harjumaa without Tallinn is the wealthiest region in Estonia, where the price
per square metre is lower than in Tallinn, but the residences are bigger. Harju County is
followed by Tallinn and Tartumaa.
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Table 12. Median net wealth values by ownership status (in thousands of euros)

Estonia 2013 Estonia 2017 Estonia 2021  Euro area

2017
Homeowner (no mortgage) 56.6 65.0 81.6 226.6
Homeowner (with a mortgage) 69.5 67.9 97.1 156.6
Renter 15 1.9 4.7 9.0

Notes: Households are classified by the ownership status of their residence. They are categorized into mortgage-
free homeowners, homeowners with mortgages, and renters.

Figure 18. The relationship between median net wealth and the value of the HMR across
regions
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6. The financial fragility of households

Below, we provide an overview of various indicators that characterize the extent of household
indebtedness and the amount of liquid assets they possess. Indebtedness is compared to the
value of assets or income, meaning that different ratios of loans to asset value or income are
calculated. The level of liquid assets is assessed in comparison to income. An overview of these
variables from 2013 to 2021 is provided in Table 13. Detailed descriptions of how different
ratios are calculated are provided in Appendix 5.

Assessments of indebtedness and financial buffers indicate how vulnerable households are to
various financial risks and are therefore important for analysing financial stability. A more
detailed overview on the risks that those ratios measure is provided in the review of the results
from the previous wave of the HFCS (Merikull and R66m, 2019).

Most of the ratios presented in Table 13 characterizing the financial burden have not changed

significantly from 2013 to 2021. Therefore, the financial burden of Estonian households has
been stable during this period. The exception is the debt-to-income ratio, which was almost half
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as much in 2017 as it was in 2013 or 2021. Between the global financial crisis and the crisis
caused by the Covid-19 pandemic, both household incomes and property prices in Estonia grew
rapidly (see Table 1 and Appendix 2). The fact that the ratios of the debt burden remained stable
during this decade indicates that the growth of household debts from 2013 to 2021 was
balanced, and the debt burden did not increase too rapidly compared to property prices and
incomes.

Likely by the time of writing of this occasional paper in 2023, the picture regarding debt burden
has changed, as the growth in property prices accelerated in Estonia during 2021-2022, and
interest rates also increased significantly between 2022 and 2023. We provide an overview of
the possible impact of the rise in interest rates on household debt burden indicators in Section
9, where this effect is evaluated based on a microsimulation model.

In the last row of Table 13, estimates of net-liquid-assets-to-income ratio are provided. It can
be seen that while the ratio remained steadily in the range of 8-9% between 2013 and 2017, by
2021 it had nearly doubled to 17%. Household liquid assets mainly consist of bank deposits,
and the growth in deposits occurred in Estonia (as in other countries) during the Covid-19 crisis
due to mobility restrictions, when households were unable to consume certain goods and
services, such as spending money on entertainment, dining out, and traveling, which typically
account for a substantial portion of consumption expenditures. As a result, consumption
expenditures decreased and saving increased, leading to a faster growth in liquid net wealth
compared to income and the corresponding ratio increased. The restrictions in different
countries varied widely in their scope, and it is generally considered that the rules in Estonia
were among the least strict internationally. Therefore, it would be interesting to see how this
ratio changed compared to other countries. Information on this can be obtained when the results
of the entire euro area HFCS 2021 survey are published.

Table 13. Household financial fragility indicators

2013 2017 2021
Loans-to-assets ratio 15.3 15.3 16.3
Debt-to-income ratio 38.3 21.7 39.5
Debt-service-to-income (DSTI) ratio 9.7 8.5 9.0
Loan-to-value ratio of HMR 44 39.9 39.9
Net-liquid- assets-to-income ratio 8.7 7.9 17.1

Notes: The table presents median ratios in percentages for various indicators of household loan burden and
liquidity among Estonian households. The loan burden indicators are calculated for households with loan
obligations.

On figures 19-21, a selection of the above-discussed financial fragility indicators is presented
in an international comparison (data based on the HFCS 2017 survey). This allows for an
assessment of financial stability of household sector in Estonia compared to other countries
participating in the HFCS. All three ratios depicted on the charts — loan-to-assets ratio, debt-
service-to-income ratio, and liquid-net-assets-to-income ratio — are relatively low in Estonia
compared to the other countries shown on the charts. From the perspective of financial stability,
it is positive that the loan burden of our households is small compared to most other euro area
countries. On the other hand, it increases our financial risks that the financial buffers of Estonian
households are relatively small as well.

Our position compared to other countries in charts 19-21 can largely be explained by Estonia's
relative income level compared to the rest of the euro area. The majority of other euro area
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countries are wealthier than us. According to economic theory, growth in the incomes of the
residents of a country is accompanied by deepening of the financial burden: wealthier countries'
households have larger loans not only in absolute terms, but also in relation to income or assets.
Simultaneously to the increase in debt burden, the increase in household wealth also leads to
growth in liquid assets (both in absolute terms and relative to income), as the larger the incomes
of households are, the more of that income they can save on average and so the higher their
saving rate is. Savings are predominantly held in liquid assets (such as bank deposits), and
therefore the ratio of liquid assets to income increases with the growth of average income.

Figure 19. Loan-to-asset ratio (%), HFCS 2017
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Notes: This indicator is evaluated for households that have loan liabilities.

Figure 20. Debt-service-to-income ratio (%), HFCS 2017
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Notes: This indicator is evaluated for households that have loan liabilities.
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Figure 21. Net-liquid-assets-to-income ratio (%), HFCS 2017
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It was discussed above that income growth leads to financial deepening and so in international
comparison the loan burden as well as the liquid buffers of households should be positively
related to the level of per capita income. Figures 22 and 23 illustrate these relationships using
the aggregate data from the cross-section of countries conducting the HFCS survey in 2017 and
demonstrating how the average income level correlates with the loan burden of households
(Figure 22) and how it correlates with their financial buffers (Figure 23). As evident from the
Figures, in both cases, the pairs of variables are positively correlated. As a measure of loan
burden, the loan-to-assets ratio is used in Figure 22, but income is positively correlated with
other loan burden indicators mentioned above as well. To measure household financial buffers,
the ratio of liquid net assets to income is used. As shown in Figure 23, it is positively associated
with income, but there is also a similarly strong positive correlation between this ratio and the
median value of net wealth. A table with correlation coefficients between different variables is
provided in Appendix 6.

The overview provided above evaluated the loan-to-income, debt-service-to-income, and net-
liquid-asset-to-income ratios relative to household gross income. However, when analysing
loan burdens and associated financial risks, as well as the level of liquid assets in households,
it would be more appropriate to compare these variables to net income, as it represents the
actual income available to the household. Table 14 provides a comparison where these ratios
are evaluated both in terms of gross and net income. As seen, changing the comparison base
has a significant impact on both the assessment of financial risks and buffers. The loan-to-
income ratio and debt-service-to-income ratio increase by approximately 1.5 times, and the net-
liquid-asset-to-income increases by nearly 1.4 times when net income is used as the comparison
base instead of gross income.
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Figure 22. The relationship between income level and loan burden, HFCS 2017
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Figure 23. The relationship between income level and liquid assets, HFCS 2017
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Table 14. Loan burden and liquid assets in comparison to net vs gross income (%), Estonian
HFCS 2021

Gross income Net income
Debt-to-income ratio 39.5 57.8
Debt-service-to-income (DSTI) ratio 9.0 13.6
Net-liquid-assets-to-income ratio 17.1 23.4

Notes: The figures for the loan burden are estimated for households that have loan liabilities.

Although methodologically it would be more accurate to assess the above-mentioned ratios in
relation to net income, international assessments are based on gross income because the
harmonized HFCS dataset covering all euro area countries does not include data on net income.
Similarly, in our review, we primarily rely on estimates based on gross income, as it allows for
comparing the financial burden of Estonian households with those of other countries conducting
the HFCS survey.

7. Credit constraints

Households with credit constraints are defined as households that apply for a loan but are unable
to obtain it from a bank for various reasons, as well as households that do not even attempt to
apply for a loan because they expect to be denied (so-called discouraged households). Table 15
provides an overview of the proportion of households with credit constraints in Estonia based
on data from three HFCS survey waves. These data indicate that the borrowing conditions have
been relatively stable for Estonian households over the period under consideration. The
proportion of households with credit constraints increased by 0.9 percentage points from 2011
to 2017 and decreased by 0.5 percentage points from 2015 to 2021, but these differences are
not statistically significant (estimated standard errors are in the range of 0.6-0.7)".

Between the first two survey waves, there was a significant increase in loan demand: the
proportion of households that had applied for a loan in the last three years increased from 18.8%
to 25.6%. Although there was some increase in demand between the second and third survey
waves as well, the difference was not statistically significant. Throughout the entire period
under observation, both the proportion of households whose loan applications were not granted
and the proportion of discouraged households remained stable. Therefore, according to HFCS
data, in Estonia, the proportion of households applying for loans increased between 2011 and
2017, and later, between 2015 and 2021, loan demand stabilized. However, the increase in
demand did not lead to significant differences in the difficulty of obtaining loans, and the
percentage of households facing credit constraints remained stable in Estonia during the
observed period.

7 In the survey questions related to credit constraints, the reference period is the last three years. Therefore, the
reference periods for the data in Table 15 are as follows: for HFCS 2013, it covers 2011-2013; for HFCS 2017, it
covers 2015-2017; and for HFCS 2021, it covers 2019-2021.
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Table 15. Share of households with credit constraints (%), Estonian HFCS?®

2013 2017 2021
Have applied for a loan in the past three years 18.8 25.6 28.0
Did not get a loan or got less than they wanted 6.9 8.2 7.7
(among applicants in the past three years)
Did not apply for a loan on the assumption they 55 5.6 51
would be rejected
Households with credit constraints 6.8 7.7 7.2

Figure 24 characterizes the proportion of Estonian households with credit constraints in
international comparison. Our level is slightly higher than the average of the countries
participating in the HFCS. In Figure 25, both the demand side of borrowing (the proportion of
households applying for a loan) and the supply-side constraints (the proportion of households
to whom banks refused to grant a loan or who received it in smaller amounts) are separately
presented. Based on the comparison of these data between countries, it is evident that the higher
proportion of Estonian households with credit constraints is primarily due to loan demand. This
is relatively high in Estonia, whereas the proportion of households to whom banks did not grant
the full amount of loan asked or whose loan applications were rejected is at an average level.

From the data presented in Figures 24 and 25, it is also evident that compared to our southern
neighbours Latvia and Lithuania, we had fewer households with credit constraints, and this
difference is primarily due to supply-side constraints. Both in Latvia and Lithuania, the
proportions of households to whom banks did not grant loans or granted them in smaller
amounts than desired were significantly higher than our level (25% in Latvia, 34% in Lithuania,
and 12% in Estonia).

Figure 24. Share of households with credit constraints (%), HFCS 2017
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Notes: The data for Italy are missing and so the indicator for the euro area average is not shown on the figure.

8 The proportion of households that did not receive (the desired amount of) loans differs in this overview from that
published by the ECB because we use a different methodology. We categorized households as not receiving loans
if all banks they approached refused to grant them a loan. According to the ECB's methodology, households were
categorized into the same group as soon as at least one bank refused to grant them a loan. According to our
methodology, the proportion of households with credit constraints can be found as the sum of two groups:
households that did not apply for a loan because they believed they would not get one, and households that applied
for a loan but did not receive it.

38



Figure 25. Demand and supply of household loans, HFCS 2017
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not shown on the figures.

Similarly to financial deepening, credit constraints are also associated with income: the higher
the income level of a specific country's residents, the fewer restrictions are typically imposed
on borrowing there, and the higher the demand for loans. To characterize this relationship in a
comparative analysis of countries, Figure 26 shows a scatter plot illustrating the correlation
between the median income level and the proportion of households facing credit constraints
among the countries surveyed in the HFCS 2017. Additionally, a linear regression line is shown,
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indicating the conditional correlation between these two variables. The regression line has a
negative slope, corresponding to a correlation coefficient of —0.35. Other indicators
characterizing household loan demand and supply are also correlated across HFCS countries
with the median income level of households. For loan demand, the correlation with income is
positive, while for indicators measuring supply-side constraints and the proportion of
discouraged households, the correlation is negative. The respective correlation coefficients are
provided in Table 16.

Figure 26. The relationship between income and credit constraints, HFCS 2017
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Table 16. Correlation between demand and supply of loans and income, HFCS 2017

Correlation with median

income
Share of households (%)
Have applied for a loan in the past three years 0.46
Did not get a loan or got a smaller amount —0.52
Did not apply for a loan on the assumption they would be rejected -0.32
Households with credit constraints —0.35

Notes: The table presents correlation coefficients between the respective variable and annual median household
income, calculated based on aggregate measures across the countries surveyed in the HFCS 2017.

8. Financial profile of opt-outs from the second pension pillar

The pension reform that came into effect in 2020 had a significant impact on the Estonian
economy: within a short period, almost 30% of participants opted out of the second pension
pillar, adding a substantial amount of liquid assets to the economy. The highest number of opt-
out applications were submitted in the first wave: 19% of participants left, and in September
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2021, payouts totalling 1.3 billion euros were made from the first round. There were notably
fewer people exiting the pillar in subsequent waves, ranging from 1 to 2% of the total number
of people with a second pillar pension account before the reform®.

In this Section, we analyse the characteristics of individuals and households who terminated
their contributions to the second pension pillar before retirement age, focusing on their credit
and liquidity constraints, risk aversion, financial literacy, as well as their assets and liabilities.
The Estonian HFCS was conducted from January to August 2021, and the first payouts to those
who terminated their contributions were made in September of the same year. Therefore, we
base our analysis on the financial status of households before these payouts were made, while
knowing their intention to leave the second pillar'®. We were unable to map the use of the
money withdrawn from the second pillar with this survey, but we can provide an overview of
the profile of assets and incomes of those who withdrew funds. Comprehensive analyses of the
profile of those who exited the second pillar have been conducted previously (see Ministry of
Social Affairs and Ministry of Finance, 2022). In this analysis, we focus on components of the
profile of the exiters that have not been addressed before. We mainly rely on individualized
registry data from the HFCS to analyse the connection between the decision to exit the second
pillar and assets and liabilities at the individual level.

Pre-reform surveys showed that half of those who joined the second pillar of the pension system
either definitely planned to stop contributing to the second pension pillar or considered this
option, and of those, half planned to invest the withdrawn money independently!. According
to analyses, it was expected that households with credit and liquidity constraints would be the
ones most likely to exit the second pillar, and it was unlikely that the opt-outs would continue
investing independently in the future (Merikull and R66m, 2019). The expectations regarding
the proportion of exiters were realized: one-fifth wanted to exit the second pillar immediately,
and by the end of 2022, the share of exiters had grown to 30%. However, the expectations of
the opt-outs to continue investing independently did not materialize: according to surveys, three
times as many of those who exited the pension pillar planned to continue investing as actually
did so later (Ministry of Social Affairs and Ministry of Finance, 2022).

Figures 27 and Tables 17 and 18 provide an overview of the profile of those who exited the
second pillar. It was primarily young and middle-aged individuals aged 25-54 who left, who
had accumulated assets of average size; there were fewer leavers in the youngest and oldest age
groups, as well as among those who had accumulated the least and the most assets. This profile
is very similar to what has been previously highlighted (Ministry of Social Affairs and Ministry
of Finance, 2022). In contrast to earlier analyses, our data indicate that the average value of
assets in the second pillar for those continuing contributions was higher than for those who
exited, with €9,100 for continuers and €8,200 for leavers. The Ministry of Finance (2022)
estimated that leavers accounted for 20% of participants and 24% of the total assets in the
second pillar, so the average asset value of leavers was higher than that of continuers. The

% Sources: Ministry of Finance 2022, statistics from Pensionikeskus.

10 Household assets were mapped as of the survey period, i.e., as of the first half of 2021, while incomes refer to
the calendar year 2020. Information about those who exited the second pillar was obtained from the Estonian
Central Register of Securities (as of October 2021), based on the application for withdrawing pension account
funds and the application for suspending payments.

11 https://www.err.ee/943684/uuring-teise-pensionisamba-vabatahtlikuks-muutmisel-on-rohkem-toetajaid-kui-
vastaseid . During the fieldwork period of the HFCS from January to August 2021, 16% of those in the second
pillar responded that they planned to stop saving in it, and by the end of October 2021, 25% of those in the pillar
had applied to Pensionikeskus to exit it.
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Ministry of Finance relies on comprehensive data for its estimates. The sample-based survey
data used in our analysis are influenced by individual large values in terms of averages, but in
terms of medians, we find, similarly to the comprehensive data, that continuers had a lower
median asset value than leavers.

The value of accumulated pension assets generally increases over the life cycle, and just before
retirement, individuals tend to have accumulated the most pension assets. This trend also
applies to the age distribution of owners of Estonian second pillar assets (see Figure 28). Since
salaries are generally higher in younger age groups in Estonia and the accumulation of second
pillar assets depends on income, individuals in their 50s and 60s tend to have slightly fewer
assets in the second pillar on average than generations in their 30s and 40s. Pension assets are
unevenly distributed: the ratio of the 20" to the 80™ asset percentile is 8.3, and the Gini
coefficient for pension assets!? of those enrolled in the second pillar is 0.516. However,
compared to other asset types, second pillar pension assets are more evenly distributed; for
example, the Gini coefficient for individualized net wealth is 0.735, and the ratio of the 20" to
the 80™ percentile is as high as 144. Since second pillar assets are more evenly distributed
compared to net wealth, they have a mitigating effect on wealth inequality: a 1% increase in
second pillar assets reduces net wealth inequality by 0.030-0.034% with 90% confidence
intervals® 141>, The impact of the second pension pillar reform on net wealth inequality
depends on how the assets withdrawn from the second pillar are utilized. If they are mainly
used to fund consumption, then the reform of the second pension pillar will have a wealth-
inequality-increasing effect.

Below we examine how the decision to opt-out from the second pillar is related to people’s
liquidity and credit constraints, risk aversion, and financial literacy (results are presented in
Table 17). In addition to these characteristics, we control for gender, age, and income. The first
column of the table shows that the decision to exit the second pillar largely depends on the
decisions made by other household members. If we consider households with at least two adults,
when one household member decides to leave the second pillar, other household members are
70 percentage points more likely to leave as well. The average probability of leaving the second
pillar in our sample was 25%.

12 The Gini coefficient is an indicator of inequality in society (the higher the Gini coefficient, the more unequal
the distribution of a given variable).

13 Using the Gini decomposition method by Lerman and Yitzhaki (1985) and the sgini command by Van Kerm
(2020) in Stata, the contribution of a component to total inequality depends on the component's share in the total
sum, the inequality of the component on its own, and the correlation between the component and the total sum.
Second pillar assets constitute 6% of the net wealth, their inequality is lower than that of the net wealth, and their
correlation with net wealth is relatively weak and in the same direction.

14 In this overview, during the fieldwork of the HFCS survey referenced, it was not yet possible to withdraw assets
from the second pension pillar, and therefore, the assets from the second pillar were not included in the calculation
of net wealth. However, in subsequent survey rounds of the study, it will be possible to withdraw assets from the
second pension pillar before retirement, and these assets will be considered as part of the household's other liquid
financial assets and will also be taken into account in the calculation of net wealth. In 2021, the Gini coefficient
of individualized net wealth based on registry data without assets from the second pillar was 0.735, and with assets
from the second pillar, it was 0.707. In this decomposition, net wealth including assets from the second pillar is
considered.

15 The contribution of assets from the second pillar to overall wealth inequality is slightly smaller than that of net
wealth alone: a 1% increase in assets from the second pillar reduces overall wealth inequality by 0.022-0.025%
with 90% confidence intervals.
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Figure 27. The proportion of individuals leaving the second pillar by age group and asset size
quintiles, 2021
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Figure 28. The value of second pillar assets by age group and asset size quintiles, 2021
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The link with credit constraints is stronger than that for liquidity constraints: members of
households facing credit constraints are 15 percentage points more likely to leave the second
pillar compared to members of households without credit constraints (see Table 17, third
column). It is possible that one motive for leaving the second pillar has been access to credit —
initial estimates suggest that 4% of those who left the second pillar have taken out new loans,
and a quarter of the withdrawn funds are still held in the accounts of those who left, which may
have been set aside for a housing loan down payment. (For the use of withdrawn pension
investments, we refer to the estimates provided by Swedbank and LHV in the analysis by the
Ministry of Social Affairs and the Ministry of Finance in 2022.) Liquidity constraints, or the
ability to receive financial assistance from outside the household, are also statistically
significantly associated with the likelihood of leaving the second pillar before retirement, but
the impact of this characteristic on the likelihood of departure is 5 percentage points smaller
(see Table 17, second column). Information on both liquidity and credit constraints is collected
at the household level in the survey; therefore, we assume that all members of the same
household have the same value for these characteristics.

Additionally, we analysed how exiting the second pillar is associated with risk aversion and
financial literacy. The higher an individual's risk aversion, meaning the less willing they are to
take financial risks, the more likely they are to exit the second pillar. However, this effect is not
substantial: a one-point higher rating on the risk aversion scale from one to four corresponds to
a 4 percentage points higher likelihood of exiting the second pillar (see Table 17, fourth
column). Exiting the second pillar is inversely related to financial literacy: a one-standard-
deviation higher score in financial literacy translates to a 3 percentage points lower likelihood
of exiting the second pillar (see Table 17, fifth column).

Assets and liabilities are most closely associated with exiting the second pillar, particularly
financial assets and other loans (see Table 18, third and fifth columns). Regarding financial
assets, the difference in the likelihood of exiting the second pillar between the quintile with the
highest financial assets and the quintile with the lowest financial assets is 37 percentage points.
This effect is primarily driven by liquid assets, which constitute 88% of households' financial
assets. This suggests that households with little to no savings were the ones primarily exiting
the second pillar. It's likely that these households were the ones redirecting withdrawn pension
investments towards consumption; initial estimates suggest that a quarter of withdrawn pension
investments were used for consumption (the Ministry of Social Affairs and the Ministry of
Finance, 2022). In contrast to investments, where surveys anticipated much greater investment
of withdrawn pension assets than later use of the money actually indicated, for consumption,
surveys anticipated much lower consumption of withdrawn pension funds than later actual
expenditures showed (the Ministry of Social Affairs and the Ministry of Finance, 2022).

Non-mortgage loans (which mostly are consumer loans), are also significantly associated with
exiting the second pillar: households without consumer loans had a 27 percentage point lower
likelihood of exiting the second pillar compared to households in the highest quintile, who had
over €4000 in consumer loans. Initial analyses on the use of second pillar funds indicate that a
portion of the withdrawn pension savings, approximately €100 million, went towards loan
repayments, the majority of which were consumer loans (Raudsaar, 2021). This estimate aligns
with the assessment by the Ministry of Social Affairs and the Ministry of Finance (2022) that
7-8% of the funds withdrawn from the second pillar in 2021 were used for loan repayments.
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Table 17. Liquidity and credit constraints of those exiting he second pension pillar, 2021

@ 2 @) 4) ©)
Dependent variable: Probability =~ Probability ~ Probability =~ Probability ~ Probability
of exiting(a) of exiting of exiting of exiting of exiting
Other household member exited 0.702***
(0.020)
Liquidity constraints 0.050**
(0.024)
Credit constraints 0.145***
(0.038)
Risk aversion 0.044***
(0.016)
Financial literacy —0.030**
(0.012)
Male (base female) 0.009 0.051** 0.038* 0.034 0.031
(0.015) (0.023) (0.021) (0.022) (0.026)
Age 25-34 (base 16-24) 0.128*** 0.303*** 0.216*** 0.281*** 0.271***
(0.034) (0.063) (0.033) (0.055) (0.068)
Age 35-44 (base 16-24) 0.170*** 0.366*** 0.271*** 0.332*** 0.311***
(0.034) (0.062) (0.034) (0.055) (0.067)
Age 45-54 (base 16-24) 0.171*** 0.268*** 0.206*** 0.256*** 0.257***
(0.033) (0.066) (0.034) (0.056) (0.069)
Age 55-64 (base 16-24) 0.099*** 0.130* 0.067** 0.092 0.074
(0.034) (0.069) (0.031) (0.060) (0.073)
Income (base first quintile)
Second income quintile 0.020 -0.007 0.023 0.035 0.013
(0.026) (0.039) (0.035) (0.037) (0.043)
Third income quintile 0.037 0.039 0.053 0.047 0.059
(0.026) (0.038) (0.036) (0.036) (0.042)
Fourth income quintile 0.031 -0.031 0.010 0.014 -0.008
(0.025) (0.037) (0.035) (0.036) (0.041)
Fifth income quintile 0.029 —0.105%** —0.094#*** -0.076* -0.080*
(0.022) (0.038) (0.034) (0.040) (0.044)
Number of observations 2134 1996 2519 2277 1794
R2 0.614 0.060 0.060 0.055 0.051

Notes: The table presents the average marginal effects of the logistic model, with Huber-White heteroskedasticity-
corrected standard errors in parentheses. (a) In this column, a linear probability model is used instead of the logistic
model because the logistic model requires variation in the explanatory variable across all categories of the
dependent variable, and this assumption is not met for those individuals who decided to leave the second pillar. *,
** *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. In the first column, single-adult
households were excluded from the analysis. Members of households with liquidity constraints are defined as
individuals who would not be able to ask for emergency assistance, for example, a sum of €1000, from friends or
relatives who do not live with them. Members of households with credit constraints are defined as individuals who
applied for a loan in the last three years but did not receive it or received it in a limited amount, and members of
households who did not apply for a loan because they believed they would not receive one. Risk aversion is
measured on a four-point scale, where 1 indicates readiness to take significant financial risks and 4 indicates
unwillingness to take any financial risks at all. Financial literacy is determined by factor combining three financial
literacy questions into one financial literacy factor; the average value of this variable is zero with a standard
deviation of one, and the higher the value of this variable, the better the level of financial literacy.

Source: Authors’ calculations based on HFCS data.

For mortgage loans, there is a 9 percentage point higher likelihood of exiting the second pillar
for individuals in the fourth quintile compared to those without loans. It is possible that
individuals with lower loan burdens used the opportunity to repay housing loans or wished to
increase their loan burden and used pension savings for a down payment on a property loan. In
this quintile, the balance of mortgage loans is small, averaging €9400 per person, which on one
hand does not significantly differ from the average savings accumulated in the second pillar
and allows for repayment of the loan with pension savings. On the other hand, this amount is
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significantly smaller than the average value of a mortgage loan during that period, which was
€53,000%°, indicating that these borrowers may not have obtained the loan in the desired
amount.

Table 18. Assets, liabilities and income of those exiting the second pillar, Estonian HFCS
2021

1) ) ®) (4) (©)
Probability of  Probability ~ Probability ~ Probability of  Probability of
Dependent variable: exiting of exiting of exiting exiting exiting
Assets/liabilities (base first Real assets Financial Mortgage Other loans
quintile) assets loans
Second quintile 0.118*** -0.052
(0.036) (0.038)
Third quintile 0.135%** —0.202***
(0.037) (0.036)
Fourth quintile 0.049 —0.277*** 0.088* 0.132%**
(0.034) (0.036) (0.046) (0.034)
Fifth quintile -0.043 —0.372%** -0.005 0.267***
(0.032) (0.035) (0.029) (0.030)
Male (base female) 0.037* 0.037* 0.026 0.038* 0.033
(0.021) (0.021) (0.020) (0.021) (0.021)
Age 25-34 (base 16-24) 0.275*** 0.254*** 0.276*** 0.272%*** 0.216***
(0.051) (0.051) (0.046) (0.051) (0.049)
Age 35-44 (base 16-24) 0.318*** 0.306*** 0.341%** 0.309%*** 0.263***
(0.051) (0.051) (0.047) (0.051) (0.049)
Age 45-54 (base 16-24) 0.264*** 0.253*** 0.277*** 0.252*** 0.215***
(0.053) (0.053) (0.048) (0.053) (0.050)
Age 55-64 (base 16-24) 0.095* 0.078 0.149%** 0.091 0.072
(0.056) (0.057) (0.052) (0.056) (0.053)
Income (base first quintile)
Second income quintile 0.023 0.012 0.040 0.020 0.008
(0.035) (0.034) (0.034) (0.035) (0.035)
Third income quintile 0.048 0.032 0.070** 0.043 0.011
(0.034) (0.034) (0.033) (0.034) (0.033)
Fourth income quintile 0.007 -0.010 0.069** 0,001 -0.027
(0.034) (0.033) (0.034) (0.034) (0.033)
Fifth income quintile —0.099*** -0.090** 0.036 —0.099*** -0.118***
(0.036) (0.037) (0.038) (0.038) (0.036)
Number of observations 2519 2519 2519 2519 2519
R2 0.049 0.072 0.133 0.053 0.108

Notes: The table presents the average marginal effects of the logistic model, with Huber-White heteroskedasticity-
corrected standard errors in parentheses. *, **, *** denote statistical significance levels at 10%, 5%, and 1%,
respectively.

Source: Authors’ calculations based on HFCS data

For real assets, the highest probability of leaving the second pillar exists among individuals
with average asset values, while the smallest probability was for those whose real assets were
either very small, such as individuals in the first quintile, or very large, like people in the fourth
and fifth quintiles. Regarding income, the lowest probability of leaving the second pillar is in
the highest income quintile. However, for real assets, incomes, and mortgage loans, the
differences between quintiles are not as significant as they are for financial assets and consumer
loans.

16 The average loan balance per mortgage in 2021 according to the statistics of the Bank of Estonia. The total
number of mortgages was 168,398, amounting to 8.9 billion euros.
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In summary, individuals who left the second pillar were primarily those household members
who lacked savings, had consumer loans, and were unable to obtain loans due to credit
constraints. This profile of second pillar leavers aligns with initial assessments of the use of
withdrawn pension investments, indicating that a quarter of the withdrawn funds were directed
towards consumption and about a tenth went towards loan repayments. The significant presence
of households with credit constraints among those who left the second pillar, along with a
quarter of the withdrawn funds being held in bank deposits, suggests that some of the withdrawn
funds from the second pillar are being kept for down payments of future (mortgage) loans.
Other financial profile characteristics, such as liquidity constraints, risk aversion, financial
literacy, income, and real assets, have weaker associations with the likelihood of leaving the
second pillar.

9. The impact of the rise in Euribor on the financial fragility of households

Household debt has increased significantly over the past decades both in Estonia and elsewhere
in the world. As a result, the quality of household loans and their repayment capacity has
become an important part of risk analysis in the banking sector. For example, while in 1995 the
loan balance accounted for 47% of household income in OECD countries, by 2021 it had risen
to 66%?’. In Estonia, the structure of loan balances has changed significantly in recent decades,
with the share of mortgage loans increasing. For instance, in the 1990s, before the establishment
of the mortgage loan market in Estonia, household mortgages accounted for only 10% of all
loans, with a similar share for consumer loans, while 80% of loans were issued to businesses
(Bank of Estonia data, 1st quarter of 1997). The balance of loans to businesses and household
mortgage loans became equal by 2011, and since then, the balance of household mortgages has
been higher than that of loans to businesses (Bank of Estonia calculations). During the HFCS
survey in 2021, household mortgages accounted for 50% of the total loan stock, loans to
businesses accounted for 44%, and consumer loans accounted for 6% (Bank of Estonia
calculations).

One way to analyse household loan risks is to use household-level data and a microsimulation
model. The major advantage of this approach is that, unlike aggregated data used to analyse
average financial vulnerability indicators, household-level data allows for the assessment of the
distribution of financial vulnerability. As the results of this overview show, household assets
and incomes are distributed unequally, leading to uneven distribution of household financial
risks. From the perspective of financial stability, it is important to understand which segments
of households are exposed to risks and which households may struggle to service loans in the
event of economic downturns. In this chapter, our goal is to assess what proportion of
households were financially vulnerable in 2021 and how vulnerable they are to an increase in
the Euribor rate. First, we provide an overview of the methodology. Then, we describe the
financial vulnerability of Estonian households during the survey period and assess how it has
changed from the survey period to the beginning of 2023, as well as how it would change if the
Euribor rate were to rise to 6%.

17We rely on the OECD household debt indicator, which covers loans obtained not only from banks but also from
non-profit organizations. Source: OECD (2023), Household debt (indicator). doi: 10.1787/f03b6469-en
(18.04.2023).
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We use the household sector microsimulation model of Bank of Estonia (Merikull and R66m,
2017) and the HFCS register data*®, and focus the analysis on only those households that have
housing loans or consumer loans. The register data show that the share of households with a
consumer loan is the same as in earlier waves of the survey, as 25% of households have a
consumer loan®®, but the share of households with a housing loan has risen from 20% in the
previous wave of the survey to 25% in 2021. A total of 40% of households have a loan secured
by real estate or a consumer loan, and there are 986 households in the sample.

We calculate the financial margin for each household with a loan, which is defined as follows:
FM; =Y, —DP; = (; 1),

where FM; is the financial margin for the i-th household, i = 1, ..., 986; Yi represents the
household's monthly net income, which is calculated as the average net income for each month
of 2020 and adjusted for wage growth up to the survey period?’; DPi denotes the debt servicing
costs during the interview period- covering interest and repayment of the loan principal; and C;
is the estimated subsistence minimum of an household for 202122,

Figure 29 and Table 19 depict the financial margin of Estonian households in 2021. More than
three percent of households with loans had a negative financial margin, meaning their incomes
were lower than their loan servicing costs and the estimated subsistence minimum. This
proportion does not differ significantly between households with mortgage and consumer loans
but is higher for households without loans, reaching 5.5%. Households without loans have the
smallest incomes, with a median household financial margin of 830 euros per month, while it
is higher for households with consumer loans at 1290 euros and highest for households with
mortgages at 1650 euros. These amounts do not indicate how much the median household has
left over each month for savings. An amount equal to the financial margin would be left for
savings if households reduced their consumption to the subsistence minimum level. However,
in reality, household consumption is generally higher than the subsistence minimum (see Figure
30). In the model, we assume that households can reduce their consumption to the subsistence
minimum in the event of economic setbacks before they fall into difficulties repaying their
loans.

18 Previous analyses have shown that survey data may underestimate household financial vulnerability compared
to registry data (Merikill and R68m, 2020). Households tend to underestimate their liabilities and overestimate
their assets in surveys. Although this problem has decreased over time in the Estonian HFCS data, with more
reliance on registry data, to ensure comparability of the microsimulation across HFCS survey rounds, we also rely
on registry data in this analysis. The only survey-based characteristics used in the microsimulation model are
household structure and monthly rental payments for housing.

19 In the microsimulation analysis, we use a narrower definition of consumer loans compared to other parts of this
overview; overdraft and credit card debts are excluded from the analysis.

20 \We assume that incomes increased at the same rate as wages. Wages increased from 2020 to the survey period,
from January 2021 to August 2021, by an average of 4%. We take into account that the growth somewhat differed
across wage quintiles. See also footnote 27.

21 We rely on Statistics Estonia's estimate that the estimated subsistence minimum for a one-person household,
which includes the cost of a minimum food basket and non-food expenses for 30 days, was 233.57 euros in 2021
(Statistics Estonia table LE27). For larger households, this amount is multiplied by Eurostat's equivalization factor,
which takes into account the size and structure of the household. The equivalization factor assigns a weight of 1
to the first adult household member, 0.5 to each additional adult member over 14 years old, and 0.3 to each member
under 14 years old. For example, the equivalization factor for a household with two adults and two children is 2.1,
and the subsistence minimum is 490.50 euros.
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Figure 29. Distribution of the financial margin of households by loan ownership and loan type,
Estonian HFCS 2021
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Notes: The 1% of households with the largest financial margin and the 1% with the smallest margin are not
included in the figure; the following analysis considers all households with a loan.
Source: Authors’ calculations based on HFCS data

Table 19. Household financial margin and probability of default (%)

2013 2017 2021 Aggregated
data 2021
Share of households with a 15.63 8.82 3.07 ~
negative financial margin
Probability of default 6.36 2.67 1.01 ~
Exposure at default 5.93 1.34 0.54 0.45
housing loans 6.00 1.07 0.42 0.30
consumer loans 5.04 3.50 2.14 2.29
Loss given default 1.09 0.42 0.17 0.36
housing loans 0.69 0.03 0.02 0.24
consumer loans 5.04 3.50 2.14 1.79

Sources: Authors’ calculations based on HFCS data, aggregated data - Eesti Pank

Household financial fragility has significantly decreased compared to previous waves of the
HFCS. In 2013, 15.6% of households with loans had a negative financial margin, but by 2017,
his proportion had nearly halved to 8.8%, and between the last two survey rounds, the share of
households with a negative financial margin decreased by two-thirds, reaching 3.1%. These
positive trends have been supported by both rapid income growth and low interest rates.
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Figure 30. Households with loans: Consumption expenditures by income quintile, Estonian
HFCS 2021

Expenditures of households, euros per month
250 500 750 1,0001,2501,5001,750

I quintile Il quintile Il quintile IV quintile V quintile
I food at home I food outside home
I utilities [ 1] trips and holidays

[ ] payments for debt

Notes: The income quintile is determined based on the distribution of incomes among households with loans. In
the first quintile, the monthly net income of households is below 1140 euros; in the second quintile, it ranges from
1140 to 1690 euros; in the third quintile, from 1690 to 2440 euros; in the fourth quintile, from 2440 to 3510 euros,
and in the fifth quintile, it is over 3510 euros. The average net income of households with loans is higher than that
of households without loans, with average net incomes of 1230 and 2560 euros per month, respectively.

Source: Authors’ calculations based on HFCS data

Based on the financial margin, we determine the probability of default for households. We
follow the methodology of Ampudia et al. (2016), where the probability of default depends not
only on household income and expenses but also on liquid assets. The probability of default is
zero if the household's financial margin is non-negative:

FM; >0 —pd; =0 (2),

where pd; denotes the probability of default for household i. If the household's financial margin
is negative, meaning that the estimated cost of living and loan payments exceed its income, then
the household's default depends on its liquid assets. If the household has sufficient liquid assets,
it will not default even with a negative financial margin, as shown in equation (3); the
probability of default remains between zero and one if it has some liquid assets but not enough
to eliminate the probability of default completely, as shown in equation (4); and if the household
has no liquid assets at all, then with a negative financial margin, its probability of default is one,
as shown in equation (5):

FM; <0ja0 < |FM;|x M < LIQ; — pd; =0 @),

FMi<0jao<L1Qi<|FMi|><M—>pdi=1—%x$ (4),
FM; <0jallQ;=0 — pd; =1 5),

where LI1Q; denotes the liquid assets of household i, which are calculated as the sum of deposits,
investment funds, bonds, the value of unlisted companies in which no household member
actively works, and stocks, from which overdraft and credit card debts are subtracted.
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The probability of default for household i remains between zero and one, and its value is
calibrated so that in HFCS data, the share of loan balances of households in default to the total
value of all loans equals the reported non-performing loan rate of Estonian commercial banks.
Here, the non-performing loan rate refers to the share of loans overdue by more than 30 days
within all loans. M in equations (3)—(5) is calibrated for the number of months with a negative
financial margin that it takes for the household to enter default. M is found by minimising the
difference between the share of the loan stock held by households in default, and the non-
performing loan rate reported by the banks. In Estonia, there are relatively many households
with negative financial margins compared to the reported non-performing loan rate of banks,
and so M is calibrated to be relatively small. In other words, a small amount of liquid assets is
sufficient to avoid insolvency, and households restore their solvency relatively quickly. In
Estonia, the value of M is one, meaning that if a household has liquid assets to cover at least
one month of negative financial margin, the household does not become insolvent?,

The average probability of default for households in Estonia was 1.01% in 2021, corresponding
to a non-performing loan rate of 0.54%2%, see Table 19 (p. 49). A higher probability of default
compared to the non-performing loan rate indicates that households defaulting on their loans
tend to have smaller average loan amounts. The non-performing loan rate for mortgage loans
is significantly lower than for consumer loans, and compared to previous HFCS survey rounds,
the share of mortgage loans in arrears has decreased particularly rapidly. This may be attributed
to both the favorable macroeconomic environment following the financial crisis and the
improved quality of new mortgage loans. A significant institutional change affecting the
volume and quality of mortgage loans occurred between the first two HFCS survey rounds, in
2015, when stricter rules regarding the loan-to-income ratio, loan-to-value ratio, and loan
maturity were introduced (Eesti Pank, 2023, Financial Stability Review, 2023/1; Kukk et al.,
2023).

Based on the loans of households in default, the potential loan losses for banks are also
determined, in case those loans remain unpaid?*. In case of default, the proportion of losses
from households' data would be 0.17% of the loan balance, and banks have made provisions
for loan losses amounting to 0.36% of the loan balance. Banks' provisions for covering losses
from housing and consumer loans totalled an average of 43 million euros in the first three
quarters of 2021, which is relatively small compared to the banks' average quarterly profit
during this period, which amounted to 98 million euros (according to calculations by the Bank

22 Internationally, the value of M can vary greatly, for example, from zero to 26; see Ampudia et al. (2016). In
some countries, including Estonia, very few liquid assets are needed to avoid default, or the probability of
insolvency is one only in the absence of liquid assets, meaning that M is small or even zero. This could be
interpreted to mean that households are able to recover their solvency quickly. In some countries though, a large
amount of liquid assets are needed to avoid default, enough to cover a negative financial margin for more than 20
months for example.

23The non-performing loan rate in the HFCS data is calculated as the share of loans held by insolvent households

N pa;p; . .
among all loans (exposure at default): EAD = %, where D is the loan stock of household i.
i=1"i
N d.((oM_ywMycM 4 pNC .
24 Loss given default is found as: LGD = Z’ﬂpd’[(DiN m;; 2 *0r 1 \where superscript M denotes mortgages and
i=1"i

subscript NC consumer loans; W;"is the value of the collateral that the bank can claim in the event of default, and
c/ takes the value one if the outstanding loan exceeds the value of the collateral and zero otherwise. This means
that loan losses are calculated for the consumer loans of all households with payment difficulties, but only for that
part of the housing loans of households with payment difficulties where the outstanding loan exceeds the value of
the collateral.
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of Estonia). Therefore, such a proportion of defaulting households and loan losses did not pose
a significant risk to financial stability.

The data from the latest HFCS survey round were collected during a period that was favourable
in terms of the economic environment: the economy recovered from the Covid-19 crisis, wages
increased, unemployment was low, and interest rates were low. However, in 2022, the economic
environment changed dramatically as Russia's full-scale war in Ukraine caused a sharp increase
in prices, significantly increasing economic uncertainty for both businesses and households,
and eventually leading to an economic downturn by the end of 2022 in Estonia. The euro area
monetary policy responded to the accelerated inflation by raising key interest rates, which led
to a significant increase in the euro interbank offered rate (Euribor) compared to the fieldwork
period of the HFCS survey (Bank of Estonia, 2023, Monetary Policy and the Economy, 2023/1).
A very large proportion (98%) of housing loans taken by Estonian households have floating
interest rates, predominantly tied to the six-month Euribor (according to calculations by the
authors based on HFCS data). For example, in the euro area, only about 50% of households
have floating-rate mortgage loans (Ampudia et al., 2016). Therefore, changes in Euribor affect
Estonian households much more than households in other euro area countries.

Next, we assess how the financial fragility of households has changed by the beginning of 2023
compared to the survey period from January to August 2021. During this period, Euribor has
risen significantly, but other factors affecting household financial margins have also changed.
We will adjust the following factors influencing household financial margins in the
microsimulation model and assess the baseline scenario for 2023:

e The six-month Euribor rises from —0.522%, which is where it was during the survey period,
to 3.267%, as it was in March 2023%. The increase in Euribor affects only mortgage
repayments, while for consumer loans, it is assumed that they have fixed interest rates, and
their repayments are not affected by changes in Euribor. The majority of consumer loans
included in this analysis in Estonia have fixed interest rates (see Merikill and R66m, 2017).
The rise in interest rates also affects the income of households with deposits, but the impact
of Euribor increase on household income is significantly smaller than on loan payments.

e Household consumption expenditures increase by March 2023 relative to the survey period
in accordance with the household consumption structure (authors’ calculations based on
HFCS data) and inflation in different consumption categories (Statistics Estonia, table
IA02). The aggregate consumer prices rose by 31% from January—August 2021 to March
2023, with spending on food consumed at home increasing by 40%, spending on food
consumed away from home by 25%, spending on utility services by 66%, and spending on
travel by 21%2.

e The income level of a given household changes according to the average growth within
their income quintile. Since at the time of writing this article the household-level income
data was only available for 2021, we rely on the growth in wage quintiles. Households with
loans are predominantly economically active, and almost three-quarters of their total
income consists of wage income. Wages increased by 18%, 16%, 15%, 16%, and 17%

%5 European Central Bank

https://sdw.ecb.europa.eu/quickview.do?SERIES _KEY=143.FM.M.U2.EUR.RT.MM.EURIBOR6MD_.HSTA
% The HFCS collects information on consumption in slightly different categories than those used by Statistics
Estonia for the consumer price index statistics. We rely on the consumption categories collected for the HFCS and
assume that spending on food consumed at home, including alcoholic beverages, increased by the same amount as
the food consumer price index; spending on food consumed away from home like the consumer price index for
food consumed away from home and accommodation; spending on utility services like the consumer price index
for housing expenses, and spending on travel like the consumer price index for leisure expenditures.
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respectively from the first to the fifth quintile by January 2023 compared to the first eight
months of 2021 (calculated by the Bank of Estonia based on register data from the Tax and
Customs Board) ?’.

Figure 31 summarizes the development of financial margin components by income quintiles of
households with loans. Consumption expenditures have increased the most, by over 40% on
average, and although the growth in consumption expenditures is somewhat slower for higher-
income households, the differences between households are small. Loan servicing costs have
also increased significantly, especially for households in the highest income quintile, where
loan repayment costs have increased by 30%, twice as much as in the lowest quintile. The
significant difference in the growth of loan payments between high and low-income households
is due to the structure of loans — higher-income households have more housing loans, and their
loan repayments are linked to Euribor, which sharply increased. Household income has
increased the least, by 15-18%, and while consumption expenditures have grown more for
lower-income households, their income growth has been somewhat faster as well. However,
income growth does not compensate for the increase in consumption expenditures in any
income quintile, and real purchasing power has uniformly declined in all income quintiles.
Therefore, the change in the distribution of the financial margin is not caused by income and
consumption expenditures, but mainly by loan payments.

Figure 31. The change in financial margin components from the survey period of January-
August 2021 to the beginning of 2023 (baseline scenario)
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Notes: The income quintiles are determined based on the distribution of incomes among households with loans.
Sources: Authors’ calculations based on HFCS data, Eesti Pank calculations.

27 First, we find the average wage income per employee for households with loans by income quintile in 2020 (see
also footnote 20). Then, for each income quintile, we determine the percentile of the wage distribution
corresponding to that quintile's wage income in 2020: these percentiles are 19, 41, 49, 63, and 88, respectively.
Finally, we assume that the income of households with loans followed the changes in the percentile of the wage
income distributions from 2020 to the survey period from January to August 2021 (see Table 20, first column),
and from the survey period to January 2023 (see Table 20, second and third columns).
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Table 20 summarizes the baseline scenario's assessment of household financial fragility for the
year 2023. Due to the growth in consumption and loan repayment costs, the proportion of
households with negative financial margins has increased, but the probability of default has not
changed significantly. The rise in the Euribor only affects households with mortgage loans,
which are more common among higher-income households for whom the rise in Euribor has
not yet pushed their income and expenses substantially out of balance. Additionally, households
with liquid assets can use these assets to cover increased expenses when facing a negative
financial margin. While income growth has lagged behind expenditure growth, households have
been able to reduce consumption if necessary or cover higher expenses with accumulated
savings, without facing difficulties in loan repayment. These trends align with the statistics
from the commercial banks indicating that non-performing loan rates have been on a downward
trend since 2021, despite the increase in Euribor in early 2023%,

Table 20. Household financial margin and probability of default (%)

2021 2023, 2023, baseline
baseline  scenario + rise in
scenario Euribor to 6%

Share of households with a negative financial margin 3.07 3.39 3.55
Probability of default 1.01 1.02 1.03
Exposure at default 0.54 0.55 0.58
housing loans 0.42 0.42 0.46
consumer loans 2.14 2.14 2.14
Loss given default 0.17 0.17 0.17
housing loans 0.02 0.02 0.02
consumer loans 2.14 2.14 2.14

Sources: Authors’ calculations based on HFCS data, aggregate data - Eesti Pank calculations

Next, we add a rise in Euribor to 6% to the baseline scenario's incomes and consumption
expenditures (see Figure 32 and Table 20, last column). Even with Euribor elevated to 6% from
the beginning of 2023, household financial fragility does not change significantly. The
proportion of households with negative financial margins increases, but the number of
households defaulting on loan payments remains very low. Therefore, if income growth
continues to moderately lag behind the growth in consumption and loan repayments, as in our
scenarios, this does not pose a significant threat to financial stability. Household loan risks
could significantly increase if incomes were to disappear entirely or decline noticeably,
following a widespread increase in unemployment for example. However, since unemployment
has remained low so far, faster growth in expenditures than in income has not hurt the ability
of households to service their loans.

28 See statistics by Bank of Estonia: https://statistika.eestipank.ee/#/en/p/650/r/2670/2459
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Figure 32. Change in the components of financial margin from the survey period of January to

August 2021 until the beginning of 2023, with Euribor rising to 6%
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According to the baseline scenario, the median financial margin of households with loans has
increased by €120, incomes on average by €310, loan payments by €70, and consumption
expenses by €120. With Euribor rising to 6%, the median loan payments increase by an
additional €20 compared to the baseline scenario. Since the rise in Euribor affects only
households with mortgage loans, their financial vulnerability to the Euribor shock is
significantly higher than the average for households with loans. Figure 33 presents the ratio of
loan payments to income by income quintiles, and the scenarios are listed in Table 20. The
share of loan payments in household incomes has increased uniformly from the third quintile
onwards, as these income quintiles have the highest proportion of mortgage loans (see also
Appendix 11 on the ratio of loan payments to income by loan types). Loan servicing as a share
of income is largest for households on lower incomes with both consumer and real estate loans,
and the median loan servicing cost rises above 60% for that quintile when Euribor rises to 6%.
Households in that quintile that have only a loan secured by real estate and no consumer loan
see their monthly loan payments increase to almost 30% of income if Euribor were to rise to
6%. Therefore, this segment, consisting of households with mortgage loans in the lowest
income quintile, can be considered the most vulnerable to a rise in Euribor.
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Figure 33. Median debt-service-to-income ratio by income quintile
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Sources: Authors’ calculations based on HFCS data, Eesti Pank calculations.

In summary, the financial fragility of Estonian households has significantly decreased over the
period covering the three survey waves of the HFCS. Compared to previous surveys, the risks
associated with mortgage loans have decreased, in particular. During the last HFCS survey
round in 2021, the proportion of households whose loan payments and subsistence-minimum-
corresponding consumption expenses exceeded income was 3.1%. The proportion of insolvent
households was 1%, and the share of insolvent households’ loans in the total loan balance was
0.54%, indicating a non-performing loan rate of 0.54%. We estimate that by 2023, the
proportion of such households whose consumption expenses and loan payments exceed their
income will increase to approximately 3.4%, and with Euribor rising to 6%, the share of such
households would further increase to 3.6%. The expenses of households with mortgage loans
are significantly affected by the rise in Euribor, with households in higher income quintiles
being particularly sensitive to it. However, higher-income households also have more liquid
assets and more opportunities to reduce their consumption expenses, enabling them to continue
servicing their loans even in the face of moderate increases in loan-related expenditures. The
debt-service-to-income ratio for housing loans is highest for households with low incomes, and
they may be considered the segment most vulnerable to a Euribor shock.
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Appendixes

Appendix 1. Household assets and liabilities

ASSETS LIABILITIES

Real assets: Mortgage loans:

Household main residence Logns secured by the household main
residence

Other real estate properties Mortgages on other properties

Self-employment business income

Vehicles

Valuables

Financial assets: Other loans:

Demand deposits Overdraft facility

Savings and other deposits Credit card debt

Debt securities Other non-mortgage loans

Investments in mutual funds overdrafts

Listed shares credit card debt

Business income (passive ownership) other unsecured loans

Loans to other households
Voluntary pension funds, life insurance
Other (derivatives, precious metals, licence fees, etc)

Notes: Assets do not include cars with a current lease contract or second pension pillar assets. Liabilities do not
include lease payments for cars. The net wealth of households is found by subtracting their liabilities from their
assets.
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Appendix 2. Macro-level trends in 2010-2021: nominal GDP, gross wages, real estate price
index, household loan stock, household deposits

Figure A2.1. Real estate prices, nominal GDP and gross wages (index, 2010 = 100)
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Figure A2.2. Household deposits and loan stock (million euros)
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Appendix 3. Regional distribution of households (%)

2013 2017 2021
Harjumaa 42.3 43.5 44.8
Ida-Virumaa 11.6 11.7 10.1
Jogevamaa 25 2.4 2.3
Jarvamaa 2.5 2.4 2.2
Laanemaa 2.1 2.0 1.4
Ladne-Virumaa 5.6 4.4 4.3
Pélvamaa 1.7 2.0 1.8
Parnumaa 5.7 6.2 7.0
Raplamaa 25 2.5 2.4
Hiiumaa and Saaremaa 3.0 3.4 3.4
Tartumaa 11.7 10.9 11.3
Valgamaa 2.8 2.3 2.3
Viljandimaa 3.4 4.2 4.1
VoOrumaa 2.6 2.1 2.6

Notes: Hiiumaa and Saaremaa are shown together because of the low number of observations.
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Appendix 4. Values of asset percentiles (in thousands of euros)

Percentile Net Total assets Real Financial
wealth assets assets
10 2.5 4.6 9.0 0.1
20 14.2 16.1 20.1 0.5
30 27.2 32.6 37.1 1.3
40 43.2 56.0 56.5 3.0
50 66.2 78.6 74.3 5.1
60 87.9 102.7 94.7 8.9
70 118.5 136.4 126.7 15.2
80 162.2 188.6 178.9 26.3
90 282.5 316.7 289.0 52.8

Notes: The percentiles are calculated for the households that own the given asset. The 10th percentile represents
the point in the asset distribution where 10% of households are poorer and 90% are richer; the 50th percentile is
the point in the asset distribution where 50% are poorer and 50% are richer (median); the 90th percentile is the
point where 90% are poorer and 10% are richer, and so on.
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Appendix 5. Indicators of financial fragility: definitions®

Debt-to-asset ratio: Ratio of total liabilities (debt) to total assets. Defined for indebted
households.

Debt-to-income ratio: Ratio of total liabilities to total annual gross household income. Defined
for indebted households.

Debt-service-to-income ratio: Ratio of total monthly debt payments to household gross
monthly income. Defined for indebted households. The debt payments for credit lines/overdraft
debt and credit card debt are not covered, since this information was not collected in the HFCS.

Loan-to-value ratio of the HMR: Ratio of the outstanding balance of the household main
residence (HMR) mortgage to the current value of the HMR. Defined for households with HMR
mortgages.

Net-liquid-assets-to-income ratio: Ratio of net liquid assets to total annual gross household
income. Net liquid assets are calculated as the sum of the value of deposits, mutual funds, bonds,
non-self-employment business wealth, and publicly traded shares; net of credit line / overdraft
debt, credit card debt and other non-mortgage debt. Defined for all households.

29 The source for the definitions is the report published by the Household Finance and Consumption Network
research network of the Eurosystem on the results of the first wave of the survey (Household Finance and
Consumption Network, 2013).
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Appendix 6. Correlations between income, net assets and various indicators for financial

fragility
DTA DTI DSTI LTV LATI Income Net
wealth
DTA 1.00
DTI 0.69 1.00
DSTI 0.07 0.62 1.00
LTV 0.74 0.61 0.08 1.00
LATI 0.22 0.33 -0.05 0.14 1.00
Income 0.50 0.36 0.13 0.19 0.43 1.00
Net wealth 0.02 0.29 0.41 -0.02 0.41 0.73 1.00

Notes: The table shows the median values for the correlation coefficients for the variables for the countries that

participated in the HFCS 2017.

The abbreviations stand for:

DTA

DTI

DSTI

LTV
LATI
Income
Net wealth

Debt-to-assets ratio
Debt-to-income ratio

Debt-service-to-income (DSTI) ratio

The loan-to-value ratio for the household main residence
Liquid-assets-to-income ratio

The gross income per year of the median household

The net wealth of the median household
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Appendix 7. Data sources for the assets and liabilities of households

HFCS 2017 HFCS 2021 Data source for data from registers
Real assets:
Household main residence . .
(HMR) Interview Interview
Other real estate property Interview Interview
Ownership of self-employed Interview Interview
businesses
Vehicles Interview Interview
Valuables Interview Interview
Financial assets:*
Sight accounts _Reglst_er, Reglst_er, Commercial banks
interview interview
Saving accounts _Reglst_er, Reglster, Commercial banks
interview interview
Life insurance policies _Reglst_er, Reglst_er, Commercial banks, Estonian CSD
interview interview
Mutual funds Reglst.er, Reglster, Commercial banks, Estonian CSD
interview interview
Bonds Reglst.er, Reglster, Commercial banks, Estonian CSD
interview interview
Publicly traded stocks Interview Interview
Ow_nershlp of non-self-employed Interview Interview
businesses
Money owed to household Register Register Estonian CSD
Voluntary pension funds Reqgister Register Life insurance companies
Other (financial derivatives, . .
g . Interview Interview
precious metals, royalties, etc.)
Mortgage loans:
. . . . Commercial banks, Tax and Customs
Mortgages on main residence Interview Register Board
Mortgages on other real estate . . Commercial banks, Tax and Customs
Interview Register
property Board
Other loans**:
Bank overdrafts Reglst_er, Register Commercial banks
interview
Credit card debt Reglst_er, Register Commercial banks
interview
Other uncollateralised loans Reglst_er, Regls'Fer, Commercial banks
interview interview

Notes: *The data on financial assets managed in Estonia are taken from the registers, the data source for assets
managed abroad is the survey. The size of the assets hold abroad is mostly negligible.

** The information about uncollateralised loans taken in Estonia comes from the registers, the data source for debt
taken abroad is the survey. The data source for loans from non-bank entities and private individuals is the survey.
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Appendix 8. Ownership rates of financial assets and their changes by age groups

Figure A8.1. Ownership rates for financial assets (%) in 2017 and 2021 by age group
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Figure A8.2. Change in the ownership rates for financial assets in percentage points in 2017—
2021 by age group
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Appendix 9 Financial literacy, individual-level statistics

Question 1 Question 2 Question 3 Factor
All households 0.736 0.759 0.619 —-0.040
(standard error) (0.010) (0.010) (0.011) (0.023)
Household size 0.000
1 0.743 0.785 0.613 —0.009
2 0.701 0.769 0.601 —-0.078
3 0.756 0.745 0.616 —0.038
4 0.775 0.741 0.652 0.007
Five or more 0.692 0.727 0.627 -0.111
Ownership status of residence
Homeowner (no mortgage) 0.687 0.713 0.564 —0.186
Homeowner (with a mortgage) 0.787 0.812 0.683 0.123
Renting or other 0.757 0.773 0.631 0.007
Income percentile
Below 20 0.706 0.691 0.602 —0.158
20-39 0.708 0.680 0.543 -0.219
40-59 0.708 0.694 0.565 —-0.185
60-79 0.723 0.763 0.578 —-0.084
80—-100 0.790 0.859 0.722 0.210
Net wealth percentile
Below 20 0.734 0.634 0.607 —-0.188
20-39 0.762 0.730 0.582 -0.077
40-59 0.704 0.753 0.591 —-0.102
60-79 0.723 0.816 0.624 0.015
80—-100 0.756 0.849 0.697 0.144
Age of reference person
16-34 0.787 0.732 0.678 0.032
35-44 0.768 0.758 0.616 -0.012
45-54 0.741 0.791 0.609 —-0.008
55-64 0.606 0.772 0.540 -0.221
65-74 0.561 0.765 0.477 -0.327
75+ N N N N
Employment status of reference person
Waged employee 0.740 0.760 0.622 -0.032
Self-employed 0.748 0.832 0.724 0.141
Retired 0.663 0.734 0.418 —0.311
Other not employed 0.717 0.719 0.577 —-0.138
Education level of reference person
Basic education or lower 0.685 0.552 0.476 —0.438
Secondary education 0.706 0.747 0.609 —-0.091
Higher education 0.782 0.821 0.664 0.111

Notes: See the explanations on the following page.
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Financial literacy questions in the HFCS and the factor variable computed on the basis
of the questions

Question 1. Compound interest
"If you have 100 euros in a term deposit with an interest rate of 2% per year and you hold the
money in the deposit for five years, what will the final amount be including interest?"

Question 2. Inflation and deposit interest

"If the interest rate on your deposit is 1% a year and inflation is 2% a year, will you be able to
buy more with the money in your deposit after a year than you can today, exactly the same
amount, or less?"

Question 3. Spreading risks

"Do you agree with the statement that 'Buying shares in just one company lets you earn a
more certain income over the long term than owning the shares of a lot of different
companies'?"

Factor

The factor for financial literacy is found by combining the three questions about financial
literacy within one factor for financial literacy using factor analysis. This factor has a mean
value of zero and a standard deviation of one, and the higher its value, the better the level of
financial literacy for a given person. The factor for financial literacy explains a total of 59% of
the variation in the three variables for financial literacy.
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Appendix 10. Statistics on unsecured loans and mortgage loans by age group from the
Estonian HFCS

Table A10.1. Median values and ownership rates for unsecured loans

Median value of loan, Loan ownership rate, %
thousand EUR

2017 2021 2017 2021
Age of reference person
16-34 1.7 3.7 57.7 454
35-44 13 2.1 58.7 56.1
45-54 1.2 1.9 50.8 47.8
55-64 0.9 13 39.8 37.3
65-74 05 0.6 23.2 195
75+ N N 2.3 3.8

Notes: N means there are not sufficient observations to provide an estimate.

Table A10.2. Median values and ownership rates for mortgages

Median value of loan, Loan ownership rate, %
thousand EUR

2017 2021 2017 2021
Age of reference person
16—-34 39,8 60,0 30,6 35,5
3544 40,1 49,2 44 .4 51,6
45-54 19,0 23,1 26,0 31,6
55—-64 13,5 15,0 12,1 13,0
65—74 N N 53 19
75+ N N 0,6 0,8

Notes: N means there are not sufficient observations to provide an estimate.
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Appendix 11. Debt-service-to-income ratio by loan type in 2021

Figure Al11.1. Debt-service-to-income ratio for households with only consumer loans and no
mortgage, total sample 343 households, 2021
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Figure A11.2. Debt-service-to-income ratio for households with only a mortgage, total sample
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Figure A 11.3. Debt-service-to-income ratio for households with both consumer loans and a

mortgage, total sample 233 households, 2021
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