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Baltic HAI - higher prices and interest rates dent housing affordability

Buyers are pulling back from the real estate market

Baltic Housing Affordability Index In the third quarter, housing affordability dropped sharply in all three

295 capitals. Despite quite-fast wage growth, increasing apartment prices
and surging interest rates dragged housing affordability down. As the

200 A primary market transactions are not fully reflected in the statistics yet,

the actual HAI is lower, in some cases indicating that at least in primary

175 market apartments are often unaffordable already.
Record-high inflation and higher interest rates are increasing the
150 financial burden on households. As debt service has become more
125 expensive and fears of recession have dented consumer confidence, the
demand for housing has started to diminish. Buyers are more cautious
100 and have paused purchasing — sales in the secondary market are falling,
while the primary market has started to cool as new reservations have
75 slumped.
On the supply side, real estate developers are displaying more caution
50 and waiting for stronger demand. By contrast, secondary market prices
have started to come down on a monthly basis. The first half of the year
25 experienced a surge of housing demand from Ukrainian refugees; some
2006 2008 2010 2012 20714 2016 2018 2020 2022 of it is reversing now and reducing the tightness in the secondary
— Tallinn Riga Riga, new-project and renovated apartments outside city centre market.
— Vilnius Overall, market activity will likely be subdued over the next 12 months.
Sources: Swedbank Research & Macrobond Low demand and higher rates should lead to a moderate price correction

of 5-10% next year.
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Macro Research 15 December 2022

First signs of upcoming price correction
Lower affordability leads to reduced housing demand

In Tallinn, annual apartment price growth slowed to 23%. Skyrocketing prices have led

to a sharp fall in housing affordability, while the rising euro interbank offered rate Average apartment price

(Euribor) has started to kick in. Meanwhile, soaring inflation has been eroding EUR/m2

household real incomes for the past year. The previously euphoric activity on the 3000 001
housing market has been replaced by caution. Transaction numbers in the secondary [

market have fallen, while flat reservations in the newly built segment have almost 2750

stalled, like at the start of the pandemic. The supply has considerably increased, mainly /

in the secondary market, while developers are more cautiously introducing new 2500

projects. In October and November, prices of older flats were down on a monthly basis. 2950 / / 2392
In Riga, the average apartment price increased by 12% over the year. Activity in the /\/\/

housing market weakened and transactions fell by 6%, compared to a year ago, likely — 20g0

due to cost-of-living shock, higher interest rates, and weaker confidence. The activity / /\/J

fell in both the primary and the secondary market. Moreover, it seems that the buyers 1750

have become less interested in the pre-sales of apartments still under construction.

/
V4

The price growth in the coming months will likely be backed by earlier pre-sales of new 1500 /*/;
apartments as construction works are completed and the sales are finalized. Older / f
Soviet-era apartments became less attractive due to their low energy efficiency. With 1250 —
the prospect of rising energy bills, more owners were interested in selling them quickly

\Vs

- prices were decreasing month over month. 1000
In Vilnius, official data recorded nearly a 20% increase in the average apartment price, 250
as more expensive primary market deals were finalised. However, market activity is

falling, and the demand shock from refugees is waning. The inflow of Ukrainians has 500

stopped, and we even see some reversal in migration trends, resulting in a drop of
demand for housing in the capital. Data from online postings suggest a rapid fall of
rent prices, while apartment prices remain stable for now. Higher rates and prices
make housing unaffordable to some households, dampening demand and stifling Sources: Swedbank Research & Macrobond
market activity. Current rent yields suggest that apartments are overpriced by at least

10% in Vilnius; we expect prices to correct over the next 12 months.

2006 2008 2010 2012 2014 2016 2018 2020 2022

— Tallinn Riga — Vilnius Riga, new and renovated
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Wage growth remains rapid
Real wages are falling due to high inflation

Net wages increased by 5.9% in Tallinn and 5.7% in Riga compared with a year ago. In Average monthly net wage
Vilnius, wages kept growing at double digits — by 11.5% on average. EUR

Wage growth was still mainly driven by labour shortages, which are fading but remain 1600
a problem--at least in some sectors. Real wages fell this year, and employees might try

negotiating higher wage increases, although their success is not certain. The slowing /\/- 1483
economic activity should weaken the negotiating power of workers. However, 1400

governments in all three Baltic countries decided on generous minimum wage

increases, which will keep nominal wage growth elevated despite slower economic 1200 / 1270

growth. Next year, we expect gross monthly wage growth to be around 8-9% in all
three Baltic countries.

Wage growth lagged house price appreciation this year and led to falling housing 1000
affordability. This dynamic will reverse next year — housing prices are likely to fall,

while net wages are set to grow quite quickly. However, affordability will be dragged

down by the rising interest rates. The housing affordability index (HAI) is likely to move 800 v
sideways as interest rates will continue increasing, but wage and housing price ratio

should improve.

600
In the Baltics, flexible interest rate contracts dominate, and rising interest rates affect /\/\/
household disposable income almost instantaneously. Despite this, the household
leverage ratios are low: household debt as a share of GDP is around 15-30% in the 400
Baltics, compared to 50% in the euro area. A significant share of transactions is /'/
completed without loans. Due to these factors, housing markets in the Baltics are less
sensitive to increases in interest rates, but the negative sentiment is likely to weigh on 200
activity going forward. 2006 2008 2010 2012 2014 2016 2018 2020 2022
— Tallinn Riga — Vilnius
Sources: Swedbank Research & Macrobond
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Market activity has normalised
Sales are likely to fall further

The activity on housing market weakened. Falling affordability and very low consumer Transaction activity in Baltics
confidence led to a decrease in housing demand. The past several quarters saw Transactions per 1000 residents
unusually high market activity due to the post-pandemic boom and influx of refugees.
In the third quarter, sales fell to pre-pandemic levels; they are likely to deteriorate
further.

2.50

While official registry data on primary market transactions are very lagging, there is a

clear fall in primary market activity. Developers have been reporting very low numbers //\A
of new reservations for a few months now. 2.00

On the other hand, prices in the primary market might prove quite sticky. The supply of &\M\ // / \
finished inventories is still very low, especially in Vilnius and Tallinn. Real estate 1.75

. / A | A
developers are in a decent financial position to hold onto unsold apartments without
cutting the prices. Nonetheless, smaller developers might start offering discounts
QI/

1.50

quite quickly to meet their financial obligations. It seems that developers expect the
slump to persist.

1.25 a —
The secondary market is more responsive right now. We see not only a lower demand

due to lower housing affordability but also an uptick of supply. Higher rates lead to a

decrease in speculative demand. Some apartments that were held for renting might ~ 1.00 —
end up being sold as the costs rack up. Used apartment prices started falling on a

monthly basis in the Baltic capitals.

Q3

0.75

We might also see a change in consumer tastes across market segments. The 2018 2019 2020 2021 2022
pandemic recovery period favoured larger apartments that can accommodate — Tallinn Riga — Vilnius

comfortable working from home. Now, with high energy prices, smaller apartments Sources: Swedbank Research & Macrobond

with greater energy efficiency are likely to be in high demand.
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Rising interest rates can make housing unaffordable for more households
Rising mortgage-servicing costs will reduce new lending
Monthly mortgage payment

New loans only, market scenario: 3M euribor

Baltic Housing Affordability Index

Market expectations scenario: 3M euribor futures
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Note: Actions taken by the European Central Bank will raise the euro interbank offered rate (Euribor). == Tallinn

The scenario assumes all variables constant, except the interest rate.
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Baltic Housing Affordability Index: Methodology

Objective

The Baltic housing affordability index (HAI) measures the degree to which households can
afford buying an apartment with a mortgage loan in the Baltic capitals.

Norm (the main assumption)
Household monthly mortgage payments do not exceed 30% of household income.

Variables

® Average apartment price per m2 three-month average apartment transaction price per
m?Zin Baltic capitals.

® Household income: 1.5 of average monthly net wages in Baltic capitals.

® Mortgage interest rate: three-month average annual percentage rate of charge
(including interest rate and other related charges) for new housing loans to households,
issued in euros, in the Baltics.

Other assumptions

® Average apartment size: 55 m2,

® Down payment: 15% of total apartment price.

® Term: 30 years.

® Saving rate for down payment: 30% of household income.

Calculation of HAI

The HAI shows actual household income in relation to the income that meets the norm.
Thus, if the HAI equals 100, a household uses 30% of its income to service mortgage
payments. If the HAI exceeds 100, the household has higher income than required to satisfy
the norm. And if the HAI is below 100, the household does not have sufficient income to fulfil
the norm.

_AveragelNC 100 wh NINC_Pl\/IT
TTNING Y Where R 30%

where AveragelNC — household income;
NINC — household income that satisfies the norm; and

PMT — monthly mortgage payment.

Completed: 15 December 2022. Disseminated: 15 December 2022

15 December 2022

HAI of new-project and renovated apartments

The calculation of HAI of new-project and renovated apartments for Riga is intended to
improve the comparability of affordability levels across the three capitals because it
considers new-project and renovated apartments — types of apartments more commonly
purchased in Tallinn and Vilnius. It takes into account housing affordability in newly built and
renovated apartments (i.e., done after 2000 outside the city centre).

All variables and assumptions, except for the average apartment transaction price, remain
the same. That is, for the calculation of HAI for new-project and renovated apartments, the
average apartment transaction price of newly built and renovated apartments (i.e., done after
2000) outside the city centre is used.

The new index and associated apartment price variable are represented by a yellow dashed
line in the graphs of the report.

Limitations

The HAI provides an indication of the average household situation, not that of a particular
household. Household income and mortgage interest rates faced by a particular household
may differ from those presented in the report. The HAl accounts for mortgage costs but
excludes taxes and subsidies, including property tax and interest deductions. It also does not
consider other household expenses that could affect the household’s ability to service
mortgage payments, such as rent, lifestyle, or existing liabilities. The HAI does not provide
any direct guidance for business decisions, including lending and interest rate decisions.

The average apartment price per m? reflects past transactions and does not necessarily
indicate the potential affordability or price of apartments in the future. Differences in
apartment segment structure and the physical condition of newly built apartments at the
time of purchase might affect the comparability of the average apartment price per m?
across the Baltic capitals.

The HAl is of an informative nature and reflects macroeconomic developments, rather than
banks’ decisions and lending policies or the potential behaviour of individual households.

Change of data

A data revision was made in the fourth quarter of 2019 for Riga. The history of wages, prices,
and transaction counts was changed in 2011.

Frequency
Quarterly.
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IMPORTANT INFORMATION

This report (the “Report”) has been compiled by analyst(s) at Swedbank Macro Research, a unit within Swedbank
Research that is part of Large Corporates & Institutions (“Swedbank Macro Research”). Swedbank Macro Research is
responsible for preparing reports on economic developments in the global and domestic markets. Swedbank Macro
Research consists of research departments in Sweden, Norway, Finland, Estonia, Latvia, and Lithuania.

What our research is based on

Swedbank Macro Research bases its research on a variety of aspects and analysis, for example, a fundamental
assessment of the cyclical and structural economic, current or expected market sentiment, expected or actual changes
in credit rating, and internal or external circumstances affecting the pricing of selected FX and fixed-income
instruments.

Recommendation structure

Recommendations in FX and fixed-income instruments are done both in the cash market and in derivatives.
Recommendations can be expressed in absolute terms, for example attractive price, yield, or volatility levels. They can
also be expressed in relative terms, for example, long positions versus short positions. Regarding the cash market, our
recommendations include an entry level, and our recommendation updates include profit and often, but not
necessarily, exit levels. Regarding recommendations in derivative instruments, our recommendations include
suggested entry cost, strike level, and maturity. In FX, we will only use options as directional bets and volatility bets with
the restriction that we will not sell options on a net basis, i.e., we will only recommend positions that have a fixed
maximum loss.

Analyst’s certification

The analyst(s) responsible for the content of this report hereby confirm that notwithstanding the existence of any such
potential conflicts of interest referred to below, the views expressed in this Report accurately reflect their personal
views about the financial instruments and/or capital markets covered. The analyst(s) further confirm not to have been,
nor are or will be, receiving direct or indirect compensation in exchange for expressing any of the views or the specific
recommendation contained in the report.

Distribution & recipients

This Report is distributed by Swedbank Macro Research within Swedbank AB (publ) ("Swedbank”). Swedbank is under
the supervision of the Swedish Financial Supervisory Authority (Finansinspektionen). In no instance is this Report
altered by the distributor before distribution.

In Finland this Report is distributed by Swedbank’s branch in Helsinki, which is under the supervision of the Finnish
Financial Supervisory Authority (Finanssivalvonta).

In Norway this Report is distributed by Swedbank’s branch in Oslo, which is under the supervision of the Financial
Supervisory Authority of Norway (Finanstilsynet).

In Estonia this Report is distributed by Swedbank AS, which is under the supervision of the Estonian Financial
Supervisory Authority (Finantsinspektsioon).

In Lithuania this Report is distributed by “Swedbank” AB, which is under the supervision of the Central Bank of the
Republic of Lithuania (Lietuvos bankas).

In Latvia this Report is distributed by Swedbank AS, which is under the supervision of The Financial and Capital Market
Commission (Finansu un kapitala tirgus komisija).

If you are not a client of ours, you are not entitled to this research report.

This Report is not intended for physical or legal persons who are citizens of, or have domicile in, a country in which
dissemination is not permitted according to applicable legislation or other decisions.

This Report or any information in it is not for release, publication, or distribution, directly or indirectly, in or into the
United States or any other jurisdiction in which such distribution would be unlawful or would require registration or
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other measures. In the United Kingdom this Report is addressed to and directed only at, and should only be relied upon
by, persons who have professional experience in matters relating to investments falling within Article 19(5) of the
Financial Services and Markets Act 2000 (Financial Promotion) Order 2005, as amended (the “Order”), persons who are
high net worth entities falling within Article 49(2)(a) to (d) of the Order or are persons to whom it may otherwise be
lawful to communicate the Report to (all such persons being referred to as (Relevant Persons”). No other person
should act or rely on this Report and persons distributing this Report must satisfy themselves that it is lawful.

Limitation of liability

All information, including statements of fact, contained in this Report has been obtained and compiled in good faith
from sources believed to be reliable. However, no representation or warranty, express or implied, is made by Swedbank
with respect to the completeness or accuracy of its content, and this Report is not to be relied upon as authoritative
and should not be taken in substitution for the exercise of a reasoned, independent judgment by you.

Be aware that investments in capital markets, such as those described in this Report, carry economic risks and that
statements regarding future assessments comprise an element of uncertainty. You are responsible for such risks
alone and Swedbank recommend that you supplement your decision-making with material which is assessed to be
necessary, including (but not limited to) knowledge of the financial instruments in question and the prevailing
requirements as regards trading in financial instruments.

Opinions contained in this Report represent the analyst's present opinion only and may be subject to change. In the
event that the analyst's opinion should change or a new analyst with a different opinion becomes responsible for
Swedbank Macro Research’s coverage, Swedbank will endeavour (but does not undertake) to disseminate any such
change, within the constraints of any regulations, applicable laws, internal procedures within Swedbank or other
circumstances.

If you are in doubt as to the meaning of the recommendation structure used by Swedbank Macro Research in its
research, please refer to “Recommendation structure.”

Swedbank is not advising or soliciting any action based upon this report. This report is not, and should not be
construed as, an offer to sell or as a solicitation of an offer to buy any securities.

To the extent permitted by applicable law, no liability whatsoever is accepted by Swedbank for any direct or
consequential loss arising from the use of this report.

Conflicts of interest
In Swedbank Macro Research, internal guidelines are implemented in order to ensure the integrity and independence of
the research analysts. For example:

® Research reports are independent and based solely on publicly available information.

® The analysts are not permitted, in general, to have any holdings or any positions (long or short, direct or via
derivatives) in such financial instruments that they recommend in their investment analysis.

® The remuneration of staff within the Swedbank Macro Research department may include discretionary awards
based on the Swedbank’s total earnings, which include investment banking income. However, no such staff shall
receive remuneration based upon specific investment banking transactions.

Planned updates
An investment recommendation is normally updated twice a month. This material may not be reproduced without
permission from Swedbank Research.
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