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Interview meeting for wood construction in terms of finance and durability/A&E D

E 2 . .
= TFAFVAEMABDBEEDSHA VI E1—RH
BB 4™ January, 2023 10:00-12:00/20234E1 B4 H10:00-12:00
1%Fh Ministry of Environment, meeting room/IRIEE SHEE
Sampo Vallius (SV), ARA - Senior Specialist / 77D X H >R (ARA- Y ZF7 AR
¥+ ') X N), Vesa ljas, (VI) ARA - Senior Architect /1 VX Tzt (ARA- =7 7—
i F*7 2 &) , Shin Murakami (SM), Sugiyama Uni - Professor/ & /0 (lBIUK - #i%) |

Hiroki Ishiyama (HI), Osaka City Uni - Associate Professor /AL (KBRAILK - #

%) , Daishi Sakaguchi(DS), Nihon Fukushi Uni + Associate Professor /ix[AK5 (H

REUKRT - HEHUR)

ERXH 2023%1A5H RAE ROKRSE
n BE
(1) General condition of market for residential building{EEFREDEY) ICBET 2 —RAR
HE KREX—T v kDRI
(2) Current situation of wood construction/ A& IEE D IFIK
(1) General condition of market for residential building
+ Could you explain about your organization?(DS)

- ARAVA (Asuntorakennustuotannon Valtuuskunta) became ARA in 2008, under
ministry of Environment. It is a little bit unique process of the development of the
organization but probably the reason is that the ARA has been working concerning
living environment. | will share the slides for our organization. Please refer to these
slides for more information. (V1)

- What is the general lifecycle for building in Finland? (SM)
- Life span depends on the structure type but generally between 50-100 years. Wood
AE construction is same as concrete construction and it is 50 years. (SV)

* How much is the budget for the maintenance in general? (HI)

- Maintenance budget: Included in the rent. Generally, 3-5 euro per floor square meter.
(SV)

- 15% of payment when the tenant start living in the apartment, and it will be paid back
when the tenant will move out. (VI)

- Precast concrete structure is commonly used in multi-story residential building
because it will lead to shorter construction, and industrialization. (VI)

Is wood construction popular in the market of Finland? (SM)
- Yes, it is getting popular. But ARA is neutral to different types of construction meaning
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not only prioritize wood construction. (VI)

When the shortage of housing will be solved? (SM)

In 1960, people started moving big cities and ARA has been providing the dwellings
but not solved yet. (VI)

Subsides for wood construction will be applied because about 10% more expensive
than concrete building if it is same spec. (VI)

40 years interest for 1.7% and if the market average interest is over 1.7%, it will be
covered. Shorter loan interest 10 years is 2.5%, currently the market interest is over
3%. (SM)

In Finland, the land price is still relatively cheaper even in Helsinki. Subsides for land
cost is 700euro per floor square meter. Construction cost is about 5,000euro per floor
square meter. Normal market land price is 2,000 euro per floor square meter. (VI)

The construction cost is always based on the market competition. (SV)

The reason for the subside is to create social mix house in/out of the building. The
extra cost for new construction is shared by all tenants in all other buildings. (VI)

Current situation of wood construction/ A& EE D IR

What kind of methods are used for wood construction in Finland? (HI)

General structural method used for wood construction is Timber flame,
Platform/prefabricated method, frame elements and modular construction. | will also
share 2" reference for the details. Please refer to the slides. (VI)

How have the regulations of wood construction changed in Finland? (DS)

By 2010, only 4" floor was possible by wood construction. In 2011, first 5 floor
apartment was built in wood construction (LVL element system) and the system was
used in 120 dwellings apartment in Helsinki. Only one project was realized but no
other project was realized. (VI)

During 2011-2012, post and beams wood construction is realized and during
2013-2015, CLT construction was realized. Different types of wood buildings have
been realized. (VI)

When you conduct a project, how will the budget be compared? (DS)

Concrete construction will be compared by cost competition provided from different
contractors, but wood construction does not need to be compared because not so
many companies could do wood building. (SV)

Benefits for wood construction is in shorter construction work on the site but more
time in the factory, in total duration almost same. (VI)

How much is the rough price of aprtment for the cost per square meter? (SM)

For example in the case of 14" floor in Joensuu 4,300 euro per floor square meter. In
the case of Puukuokka in Jyvaskyla, 3800euro per floor square meter. Land price and
construction price is much cheaper in countryside. (VI)

Is there any problem for building in terms of durability in Finland?
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- Problem of mold is more common in concrete building. Not is wood building. (VI)

Do you think wood construction will be more popular in Finland? (DS)

- Traditionally log structure has been used and 1997 was the golden age for 2-3 story
apartments in Finland. Between 2000-2010, only one multi-story wood apartment was
realized. There was a big fire in Turku and that restricted fire regulations for wood
construction and has been difficult to build higher building with wood construction by
2011. (VI)

- In 2011, more that 4" floor by wood structure became possible, currently 8" floor is
possible. The situation is getting better. (SV)

- If we look at the case of Austria, Austria has different fire regulations for wood
construction. For instance, there is no need of sprinkler even for 8" floor wood
building. (VI)

What can we do to spread more wood construction? (HI)

- Architects must know the construction system, dimension and to make 3D models of
wood construction for engineers and contractor. (SV)

- For wood construction, university should be included in the research and monitor the
construction, especially important in the first 10 years of the project. ARA reserves
700,000 euros for the research and ARA is happy to collaborate internationally in the
practical projects. (VI)

(BAEER)
(1) EERZEORYICET 52— EY—T v b DR

- HROBEBITE DKL SHREBD, (DS)

- ARAVA (Asuntorakennustuotannon Valtuuskunta) [£2008%F ICIRIBEE D EFE TARALE IR
DFE Uz, EBOEBEENDURRTHZIN. BZF5ARAWEFEREICEAT %5
BEUTESIENERTH D, BBICOVWTIE—DBDEREZSBLTIELW, (VI)

T4 VTV ROBEYDSA T7HAVILIGEDERETERESNTWLWSHN? (SM)
- EMIIBEDESEICK > TE R DM, —BMICIE50~100FETT, A&EFAV T ) —
NEER U T50ETH D, (SV)

—RICA YTV RDOFELEDREN ? (HI)

S AVTFYVADTEIR, REICEENTWD, —BNIC1I7O71FEAX—KNILHBIED
3-51—HO&R>TW3, (SV)

- ABRFIC15% ZXh W, RERITEREI NS, (VI)
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- EV, FIOEETRASHETETWS, UM U, ARATIZ. REBEL T =BT
ZNDTIF1R< ., RCEPSEEZESH THRALBY A TOEYICHIINBRIIEE E>TW
%, (V)
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The Role of ARA in subsidizing Social and
Affordable Housing in Finland

Vesa ljas/Sampo Vallius 4.1.2023/

14.6.2022 International Social Housing Festival, Director Jarmo Lindén
Housing Finance and Development Centre of Finland

Content

 Finland in general

» Short housing history

» How Social and Affordable housing is financed?

» Co-operation between Government and municipalities - Case HelsinkKi
» Social Housing operators — Clients of ARA

» Cost-based rents and housing benefits

 Tenant selection

» What’s good in Finnish systems - some shortcomings
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Independance Day: 6th December (1917)
Finland = mostly forests,

swamps and lakes...

72,3% (2018)

B
| e
§ o8 ——— sy
: ™ 5,5 million inhabitans
: =" 4,8 million Finns =~
¢ ¥ 0,3 million Swedes
i [~ | G miltion Torgign |
0% Janquages
o il il I

1975 1980 1985 19% 1995 2000 2005 2010 2015 2020

9.1.2023

dld

Housing Stock in
Finland 31.12.2020:

3,25 Million homes

1,6 million (30 %)
rental tenants.

- 37 % in ARA-homes
- 63 % in private/
market rental

65% is owner-occupancy
and

35% rental + right-of-
occupancy

9.1.2023

Urbanization rate:

338 465 km2

Urban areas cover
5% of land area

Kaupunki-maaseutuluokitus (2018)

B sisemp raupunkiaue

B uiomp xaupunkaive

B Kaupungin kenysawe

B 1+aasevoun pakasskeskukset

I Kaupungin lahenen maaseuty
Yanmaaseuty

I +arvaan asutu maaseuty

In 2018, 2019,2020,
2021 and 2022, the
World Happiness Report
ranked Finland the
world's happiest
country A

urban

0255 100 150

homes 1 652 000:
- Single family homes

- Limited liability housing
companies

PRS Market priced
Rental homes
825 500

ARA-
homes »
401 500

Municipalities
own over 60%

Other or
unknown
377 000

Small investors
- own around
g 65 %.
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9.1.2023

_—, ARA-housing stock under restrictions

"' (following SGEI rules by EU)

Ordinary rental dwellings 250 000
Over 70 % owned by municipality-owned companies
Rental dwellings for special groups 100 000

Rental dwellings for elderly
Rental dwellings for students

Other different special groups

+ 50 000 dwellings

ARA- rental dwellings in total 350 000 : -
without restrictions

Right of occupancy dwellings 50 000

ARA —dwellings total 400 000

13 % of all housing

A right-of-occupancy home combines the security of owning your own home with the flexibility of renting
ARA grants a loan for 85% of the approved construction and building site price
The holder of the right-of-occupancy pays 15 % of the real construction price of the right-of-occupancy home

Resident pays a monthly fee, which is like rent including maintenance and amortization of loan - fee has to be
below the market rent level in the same area

Right-of-occupancy home can never be redeemed, it retains its right-of-occupancy status. In right-of-occupancy
home residenti has the same security of tenure as in owner-occupied homes.

For applying the right-of-occupancy homes the applicant must have a queue number from the municipal housing
authority. THIS WILL BE REFORMED 2023: ARA will give national queue numbers

After getting the queue number it is possible to fill in the apartment application to the registers of the companies
offering right-of-occupancy homes

there is no income limit, but the applicant cannot have too much of assets. For over 55 years old applicants
there are no assets limit either

The resident moving out will get back the money he invested (15%), adjusted with the building
cost index.

Existing stock over 50 000 homes — all ARA subsidised
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ARA was established in 1949
1949 Housing production committee (ARAVA)

The state housing loans programme - first for 5 years - was
A R A v A established to solve “temporary housing shortage”

dfa

The agency and the loans were named ARAVA
(Asuntorakennustuotannon valtuuskunta)

1966 National Housing board (AH)

1983 Moved under the new Ministry of Environment

1993 The Housing Fund of Finland (ARA)

Concentrating on Social Housing

2008 The Housing Finance and Development Centre of
Finland (ARA)

Regionalised from Helsinki to Lahti

Second World War - in
___ Wwhich Finland lost 100 000
| ~ lives - caused housing
~"  shortage as well

120 000 homes were left in areas annexed by
the Soviet Union = 400 000 evicted from those
areas had to be rehoused rapidly

20 000 homes were ruined by Russian i ocarani
airstrikes to cities

Laatokan Karjala

15 000 homes were destroyd and burned by
German army in Lapland 1944-1945

= together over 10% housing stock was lost Soomeniatt = P
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Baby Boomers were born after the WW II:
a ra 1946-1949 annually was born over 100 000 children

- ARAVA was helping to solve
housing problems of families

« Great move to the cities
started in Finland in the
sixties

- Last year only 45 000
children were born...

o Concentrating on Home Ownership Owner-occupancy o
40000 445 000 80%
Rental housing
a ra 35000 ' 592 000
‘ Right-of-Occupancy
30000 : \ 51 000 60 %
ARA’s History
since 1949: 25000 .
|
Government 20000 h“ Hzato | Concentrating 0N
subsidised | on Social Housing
housing starts """ I ‘ o
by tenure status o - .
1949-2018
over 1,1 million o0 e
dwellings |
=1/3 of all el L
3888848888835 3883%838838383838388¢8°¢8
and share of mmmm Detached house (owner Occupancy) mmm Limited Housing Companys (owner Occupancy)
B Rental Housing s Right of Occupancy and Shared Ownership

owner occupancy

e Share of Owner Occupancy
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Housing production in Finland 2000 — 2021

a ra Market and ARA and %-share of ARA

Private investments have 50 000 100%

n ming on PR
been booming on PRS- - 90%
since 2015: housing
Construction is historically 40 000 ARA-stimulati 80%
: : =stimuiation
high - but apartment size 35 4 during Financial Crisis 70%
is smaller and smaller =
Market "solution” to 30 000 - 60%
Affordabl)lity crisis... 25000 - 50%
: . 26 000 10%
15000 - 30%
10 000 + I + 20%
5000 - i 10%
0 - . ; 0%
P LT RO DI NN QDD

ARA Implements Government Housing Policy

a ra (supply side policies)

- ARA implements government housing policy, aiming for
sustainable and affordable housing

* ARA is part of public administration and operates under the
Ministry of the Environment

« delivers grants, subsidies, and guarantees related to housing

and construction and renovation of housing
An expert

partner and + guides and monitors the use of ARA housing stock

developer of
housing + is involved in housing development projects, like
Homelessness and suburbs development

* manages expert tasks and information services related to
housing and housing markets, and carries out related research

« oversees building energy performance certificates




Finnish Housing Support System is Mixed
= Combination of Supply and Demand Side measures

* Demand linked subsidies
promoting housing consumption
housing allowances (over 2 Billion)

tax-relief for interest on housing
loans (will be abolished totally

2023)

Tax relief in selling (after 2 years)
First time buyer interest subsidy

(ASP —scheme)

Partial guarantee for home loans
Over 90 % of all subsidies

9.1.2023

* Supply linked subsidies (ARA)

encouraging social housing production
and renovation

interest-subsidy loans with guarantee
investment grants

Renovation and other grants

Less than 10 % of subsidies

ARA provides funding and subsidies for
social and affordable housing projects

* LOANS = 2 335 Million Euros in 2022

* Interest subsidy loans for new construction, renovation, and acquisition
» guarantee loans for rental housing construction and housing company renovations

* GRANTS = 330 Million Euros in 2022

* investment subsidies for special groups, energy grants, repair grants, infrastructure grants,
housing advice etc.

» The funds for grants and subsidies are provided mainly from the Housing Fund of Finland
(operated by ARA) and partly from government budget — all mandated by parliament

Loans are mainly from
Municipality Finance
since 2008

—
Kuntarahoitus

™"
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Government Budget 2022:
ARAs Grants for Housing 2019 => 2022 (Million Euros)

;«jm ’:",:«*’;% 2019 2022
{L_’y L A . Investment grants for special groups 105 M€ 90,0 M€

 Start-up grants (MAL) 20 M€ 40,0 M€

* Infrastructure grants for municipalities (MAL) 15 M€ 25,0 M€
Most grants * Repair grants 35,5 M€ 33,85M€ ~
are mandates from * Demolition grants 5,0 M€ 8,0 M€
The _Housing "T”"‘,’ + Housing advice grants 0,9 M€ 3,9 M€
?)C‘fl-:t’;’;?;e?fﬂ (;CVI;I;Z * Research & development 0,7 M€ 0,7 M€
5,8 Billion Euros, « Infrastructure for charging of electric cars grants 1,5 M€ 30,0 M€
Operated by ARA + Preventation of economic difficulties in rental housing 1,0 M€ -

* Promoting co-operative housing pilots 0,4 M€ -

» Energy efficiency grants - 70,0 M€

» Grants for municipalities to replace oil-heating 4,9 M€

» Promoting use of purpose change grant - 1,0 M€

* Promoting housing accessiblity for elderly - 10,0 M€

» Grants for suburbs renewal projects - 8,0 M€

» Grants for remodelling services to eradicate homelessness 3,4 M€

(Ministry of Social and Health Affairs)
- Together 185,0 M€ 330,4Me +79%

Housing Fund of Finland’s (VAR) loans and
obligations at the end of 2021

Interest subsidies and grants are paid from this Fund

Housing Fund of Finland
was established in 1990

P =\

(ARAVA 1949-2007) 2,8 Billion

Government Programme 2019: J [ N
“When it comes to state-subsidised : ) ©
housing, the Housing Fund of Finland Interest subsidy loans with W
: L iy guarantees —
will retain its position as \ { g
an extra-budgetary fund and Government guarantees for private 2 0 Billion =
we will seek new sources of income L persons mortgages " M ’ m
: < c
fOI‘ the fund. We W|” ensure that Guarantees for converting ARAVA O 2 B - -
,2 Billion o
the state support system promotes loans to bank loans ) . 7
innovative, environmentally [ Government guarantees for JL 0.3 Billi S
: e . ;3 Billion
friendly housing solutions.” building rental housing —

Own capital of the Fund is 5,8 Billion Euros

ARA Jarmo Lindén 5.11.2010
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—, .— In Finland Social / Affordable Housing

| €. is achieved with combination of:
ARA interest subsidy loans (1950 Million Euros 2022 = 10 000 new dwellings)

ARA accepts plans and costs of every project (Design for all —principle, accessibility)
Bidding for construction, economic cycle effects, social housing production counter-cyclical

Long running time of loans, usually 40 years

High LTV of ARA loans, usually 95% of acquisition costs
Government guarantee is included in ARA interest subsidy loans (free of charge)
Direct grants are combined with ARA loans, investment grants up to 50% and start-up grants

Affordable price/rent of building site (Municipalities support Social Housing projects with
cheaper plots than market price, EU/SGEI regulations)

Affordable rent in ARA Housing = cost recovery principle: In Helsinki -60% vs PRS
Owners of social rental housing= municipalities and non-profit private actors

Co-operation between Government and Municipalities is necessary - Agreements on
Land Use, Housing and Traffic - targets for social housing production

Both supply (ARA) and demand (housing benefits) side subsidies are needed to achieve
affordability with good quality housing for all

ARA'’s supply side support is very cheap measure for
government — high impact with low cost!

Stock of interest subsidy loans 2001-2021 Paid interest subsidies 2001-2021

| 25000
Stock of interest subsidy loans 12/2021
19 839 M€ (+ 1 425 M€)

| 20000

| 15000
| 10000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

140

120 1

100 +

80

60 1

ASP- ja OK-talolainat 4792 24 % 0 0%
Yhteensa 19838 100-%. 2,33 —100-%
| ||II|HIIIIlII-----

40

20

0

Milj. eurca % Milj. euroa %
Vuokratalolainat 11044 56 % 1,94 83 %
Asumisoikel 3824 19 % Q 0%
Asunto-csakeyhtiot 178 1% 0,39 17 %

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 20162 017 2018 2019 2020 2021

9.1.2023
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Interest subsidy loan with investment grants
for special groups (2022: 90 M€ )

Special groups: Homeless, people with mental problems, disabled, elderly
with dementia, students and youth

Grant Categories:

I Grant category maximum 15% (e.g. students and youth housing)

Il Grant category 20 - 25% (supported housing e.g for people with mental problems)

lll Grant category 35 - 40% (service housing for elderly 24/7)

IV Grant category 50% (long-term homelessness, disabled people)

9.1.2023

ARA has approved

6 Billion investments for
54 000 rental homes
during 2005-2020

for Special Groups

This funding was
used to renovate
Shelters to housing:
50% grant + 50% loan

Investment Grants for Social Rental Housing of Special
Groups 2005- 2020: 1,4 Billion Euros grants + 4,5 Billion
Euros interest subsidy loans for 54 000 dwellings

Special Group Rental dwellings Grants
Average
grant /

Number Share Million € Share dwelling (€)

Elderly people (with dementia) 21990 41 % 776,2 54 % 35 296
Students 19793 37 % 152,9 11 % 7725
Disabled persons 4 885 9% 281,3 20 % 57 575
Homeless people 2 265 4% 88,8 6 % 39184
Persons with mental problems 1391 3% 43,2 3% 31052
Others (e.g youth with special needs) 3294 6 % 99,2 7% 30131
2005 - 2020 53 618 100 % 1441,5 100 % 26 885
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ar Renovation and energy subsidies granted by ARA

Subsidies for housing companies and Subsidies for the households
ARA-entities

Subsidy for elderdy

Accessibility subsidy Elevator subsidy

Subsidy for disabled
people

Subsidy for house
cpndi.tion
examtl_natlonls and Subsidy for energy
renovations planning efficiency renovations

Subsidy for EV home
charging
infrastructure

idy for h
Subsidy for energy Subsclgzd%'onouse
efficiency renovations examinations and

renovations planning

9.1.2023

a ra Renovation subsidies

* Lift grant
« subsidies are granted for installing new lifts in old blocks of flats whose
stairwells lack them

* maximum grant 45 % of costs
» About 100 lifts annually (together over 4000)

» Subsidies for the renovation of homes for elderly or disabled
people (max 70 % of costs)
« to improve accessibility or safety and make possible to live in own home longer

« for the renovation of homes which are in permanent residential use and at least
one of the residents is over 65 years old or disabled, income and wealth limits
(means-testing)

» Accessbility grant
* making residential buildings accessible to people with impaired mobility
« construction of ramps, widening of front doors and construction of railings

« the goal is unimpeded accessibility to the building and its flats and common
areas from outside

* Maximum grant 45% of costs




The other side of the
Demoliti

Agreements on Land use, Transport and
-, Housing 2020-2023/2031(MAL)
/. —between Government and Municipalities

Agreements between Government and municipalities in the Helsinki metropolitan area and
Tampere, Turku and Oulu regions

Aims to promote of an adequate amount of dwellings and plots for the dwellings
Includes ARA subsidies for housing production

Agreements Infrastructure grants for municipalities (70 M€)
Since year Start-up grants (3000 -10 000 euros/dwelling in social rental production + wood extra)
2000 Municipalities commit to take care of plot supply also to social housing (20-30 % of housing)

Government investments in collective transport systems and other traffic arrangements

Housing production target in Helsinki region: 66 000 new dwellings in 2020-2023, of which
ARA Social housing 18 200 dwellings = 27,6% of all (4600 /year)

Based on joint responsibility to develop urban regions in sustainable way
Government target: Finland should be carbon neutral year 2035
the goal of eradicating homelessness was integrated into the new MAL agreements

New MAL Agreements for 3 regions: Jyvaskyla, Kuopio and Lahti regions

9.1.2023
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ARA'’s Clients = Social Housing Providers

» Subsidising Social Housing projects requires the consent of the municipality in
question

» Social housing is carried out by municipality-owned companies or designated
non-profit organisation, which ARA approves and monitors

» Companies owned by Finnish municipalities
* Municipality-owned social housing companies (around 1000 )
» Biggest HEKA = Helsinki City Housing Company (over 50 000 homes)

» Designated borrowers (around 600)
* Designated by ARA, borrowers have to commit rules and legal framework
of owning social rental dwellings
* Non-profit organisations: biggest Y Foundation (around 18 000 homes)
» Special purpose associations:
— E.g student housing foundations and elderly housing organisations

Restrictions in ARA subsidised rental
dwellings

To ensure that subsidies are benefiting the tenants and dwellings are kept in intended use

Rental use obligation for 40 years (ARA can liberate if there is no need in region)
Cost recovery principle in rent setting => rents under market rents

Selling of dwellings is regulated and needs permission of ARA

Tenant selection principles: priority for those who are in greatest need for housing and
with smallest income should have the priority (no income cap)

Tenant democracy (co-decision law)
Finnish Social Housing subsidies are considered as Services of General Economic

Interests (EU/SGEI)
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Tenant Selection Criterias in Social Rental Apartments

Tenants are selected based on their need for housing and the search criteria, not
a queueing system

The tenants selection principles are based in Finnish law. The selection criteria
include need for housing, wealth and income

Priority is given to the homeless and other applicants of limited means and
low income who have the most urgent situation.

If more than one applicant is in equally urgent need for housing, the applicants'
income and assets are compared. Priority will be given to the lowest income
applicants

When selecting tenants, attention is also paid to maintaining a varied resident
structure in the building and a healthy social balance in the residential area

Selection and prioritization is done by landlord and monitored by the municipality
ARA steers and guides the process in general

Urgency levels (Helsinki City):

https://www.hel.fi/lkaupunkiymparisto/asunnonhaku-en/apply-for-an-apartment/apply-for-an-
ara-apartment/selection-criteria/selection-criteria

Extremely urgent (AT1), for example:
Homeless individuals or people still living with relatives or friends
Employees in the Helsinki Metropolitan Area with no home
Renters with a fixed-term or terminated lease agreement
Adults still living with their parents
People subletting a home

Urgent (AT2), for example:
Current apartment is too small (more than 1 person per room)

Excessive housing costs (more than 40 per cent of a household’s gross income is currently being
spent on housing, as defined in EU statistics on income and living conditions)

In need of housing (AT3), for example:
Desire to move is due to the current apartment’s equipment level, location, efc.

At present, 80 % of those who have received a social housing apartment of City of Helsinki have
had an extremely urgent need

248



The rent setting procedure in the social housing in Finland

The rent of ARA apartments covers the capital costs recurred from construction/renovation loans and the
maintenance, heating and management costs of the building = Cost recovery principle

However according to social housing laws the rents of all the state-subsidised social housing properties,
owned by one owner can be leveled

Each housing company can use leveling procedures by its own choice. Rent leveling is however
forbidden between market financed housing and subsidised housing of the same owner (market rents can
support social rents but not vice versa)

Helsinki City Housing Company (Heka) owns approximately 50 000 subsidised social housing apartments
(the biggest rental housing provider in Finland):

the yearly revenues are the same as the yearly, payment-based, costs that occur from constructing,
repairing, maintaining, and managing all the apartments financed by interest-subsidised loans.

These costs are collected into total costs which are then leveled to rents for each apartment. In Heka the
leveling of the total costs to rents is based on the “use value” of the buildings.

The use value-based rent leveling model is based on scoring the parameters of the buildings: the age of
the building, performed renovations, location, quality of the building, and the type of the building

The goal of the rent leveling is to assure that the yearly rent chances for all tenants are moderate and
that the rent reflects the use-value of the rental unit in relation to every rental unit of the owner

Cost recovery principle in practice: Difference of ARA-average
rent and PRS rents in biggest cities 2020

22,5
200181 ! m ARA-vuokrat r: ero vapaarah. ja ARA-vuokrat €/sq2
175 — ' [ e
Lo 49 143
PRSrenthigher ™" | ' | = L 30 D2 s .
than ARA rent: 125 e B 2y = 27 o2 27 L& oy

Helsinki +62% ¢
Espoo  +39%  ’°
Vantaa +32% 50
Turku  +26% s Average ARA —rents €/sqm/month

Tampere +24% 0,0

\ Q > Q > X 3 > N > > O

N @ @ 5 N4 K & SF & & & o
¢ D N L N N 2 N N @ V
&) @ QP N > K > @ N

Ay ,b\}(\ N4 {3{— 5@ X &
0)}7 \J‘,Q\'Q \/@QQ
o
&

The average rent of the Helsinki City Housing Company (Heka) will be only 0.8% higher in 2022 than 2021. The average rent in
Heka housing units in 2022 is EUR 12.10 per square metre per month. Heka is the largest landlord in Finland. More than 92,000
residents of Helsinki live in our approximately 50,000 social rental apartments.
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Cost control and steering of plans

Building projects are influenced by cost and quality monitored by ARA

Aims to build high-quality dwellings at reasonable costs

Rents are based on these costs accepted by ARA = Cost recovery principle
In ARA-construction as a rule is competition in tendering

Information on construction cost is gathered by ARA and it makes possible to ensure
that building projects are based on reasonable construction costs and support is not
channelled into input prices

Steering of planning
Accessibility, energy-efficiency

Costs can be higher if - for example - energy-efficiency improvements are
included

9.1.2023

Difference between ARA Social housing new production (red) and
private new production (blue) in Metropolitan cities, October 2020
(€/sq2)

9000

8258

8000

7000

6263
6000
0 5155
5000 +52 /0
4201

4000
3000
2000
1000

0

Helsinki Espoo Vantaa
m ARA-tuotannon hankinta-arvo €/m2 m Grynderituotannon myyntihinta €/m2

Lahteet ARA-tietokanta ja Rakennuslehden selvitys:
https://www.rakennuslehti.fi/2020/11/uusien-asuntojen-kauppa-kay-kovilla-kierroksilla-helsingissa-ja-espoossa-vantaalla-

kaugat—romahtivat/
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Housing Benefits and social assistance for housing
a Eﬁ% was 2 591 Million Euros in 2020 (3,8 % Government
dald Budget and 1,1% GDP)

In 2020, Kela (the National 2500
Social Insurance Institution)

paid a total of 2 232 million

EUR in housing benefits. The =~ 2000
amount increased by 4.2% in Housing benefits

real terms from the previous

year. At the end of the year,
Tax-relief of Mortgage interest

859 212 people lived in
(will be totally abolished 2023)

households that received 1000
SN
\ ARA-subsidies

e Asumistuki essARA-tuet Asuntolainojen korkovahgnnys

1500

housing benefits, which is
15.5% of the Finnish
population. 500

\non euros

)

{

On top of that. in 2020 Kela
paid 359 M€ of social 0

n O N 0 OO O o N MO & 1D O N 00 & © F N MmO < 1D O N 0 O O
istance t : 88388585888 E¢8858:5¢E58¢8¢8¢

housing costs

9.1.2023

Maximum housing cost for general housing benefit in 2021:
Benefit covers 80% of housing costs (if no income)

Household Municipality Municipality Municipality Municipality . Municipa"ties in Category 1: Helsinki

size in category in category in category in category

persons 1, EUR per 2, EUR per 3, EUR per 4, EUR per . Municipalities in Category 2: ESpOO,
month month month month Kauniainen ja Vantaa

* Municipalities in category 3: Hyvinkaa,

1 521 504 400 353 . . " -
Hameenlinna, Joensuu, Jyvaskyla,
Jarvenpaa, Kajaani, Kerava, Kirkkonummi,

? o4 2 o84 o4 Kouvola, Kuopio, Lahti, Lappeenranta, Lohja,
Mikkeli, Nokia, Nurmijarvi, Oulu, Pori, Porvoo,

3 260 12 741 637 Raisio, Riihimaki, Rovaniemi, Seinjoki,
Sipoo, Siuntio, Tampere, Turku, Tuusula,

4 1122 1064 878 783 Vaasa and Vihti

e o o oo . + All other municipalities belong to category 4.

additional

person,

KELA = The National Social Insurance

https://www.kela.fi/web/en/housing-costs-and-types-of-homes  Institution of Finland
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Basic social assistance, recognised housing costs by municipality 2021
In addition to the housing costs, water charges are recognised at an amount of €22.80 per person.

Single-person

Two persons,

Three persons,

Four persons,

+ each additional person,

did

9.1.2023

Munclpality household, EUR EUR per month EUR per EUR per month EUR per month
per month month
jHeIsinki 694 844 964 1057 118
Espoo
Vantaa
‘Tampere 572 700 773 855 104
Turku 540 620 721 861 104
:Oulu 496 608 705 771 107

Government Spending on Housing Allowances in
OECD as % of GDP (2020 or last year available)

https://www.oecd.org/housing/data/affordable-housing-database/housing-policies.htm

United Kingdom

Finland
Germany
Denmark
France
Netherlands
New Zealand
Sweden
Australia
Greece

Iceland

Israel
Czech Republic
United States

Ireland

Norway

Austria

Estonia

0,00%

. 0,06%

I 0,32%
I 0,24%
I 0,21%
I 0,21%
I 0,15%
I— 0,15%

I 0,13%

I 0,12%

I 0,10%

I 0,09%

0,20% 0,40%

. 0,69%
I 0,53%
—— 0,43%

0,60%

0,80%

0,88%

0,73%
0,72%

1,00%

1,38%

1,20% 1,40%
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Social (ARA) vs. market housing (PRS):
two brand new dwellings in Jatkasaari

HEKA/ ARA studio:
30 m2 Rent: 450 €/month

/
Uy "Z IND

IKKUNA 2,, 4, ja 6. KRS

RANSK.PARV, 2., 4, ja 6, KRS

Market priced studio:
23 m2 Rent: 889 €/month

38,6 €/m2

PRS has free rent setting
since 1995

In 2021 average size
of ARA studios was
39,9 m2

Social Housing has high quality standards:
ARA is optimazing cost-quality -relationship

Good quality + Affordable rents
Heating is always part of rent
Other services like Wifi,

... and always sauna available!
Not too small (average 50 m2)
Design for all — accessibility!
Social Mix in housing areas

Good location and public
transport nearby

Facililities for community-
buildning

Promoting decarbonation of
housing

AS 2H+K K
50,5 m?

PARVEKE .

OH ET \
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ara

Major development projects:

«  Zero energy residential area: Tuusulan
Rykmentinpuisto, Housing Fair 2020

«  The first certified passive energy apartment
building in Finland: Assisted living centre
Onnelanpolku, 2014

«  The first zero energy apartment building,
Jarvenpéé and Kuopio, 2012

housing solutions

ARA-home 2049 contest for architectural
students

Towards ecological living:
ARA is developing and piloting new innovative

ARA design contest on energy-efficient
residential area

A look at the participants
of the Tampere
Karajatérma
multigenerational
cooperative village design
competition

Kéréajatérma multigeneration cooperative
village, competition and implementation 2017—-
2019

ARA design contest on an energy-efficient
residential area, 2016

ARA-EFL Accessible Housing design contest,
2015-2016

ARA-home 2049 international contest, 2012

ARA and EFL student competition on
accessible housing

Helsinki: SOCIAL MIX
Housing Policy Objectives

Existing housing stock
= 22% ARA homes

27 %

19 %

= Owner-occupied housing units
Government subsidised rental housing units
Non-subsidised rental housing units

= Right-of-occupancy housing units

u Other/unknown

Objectives for forms of
tenures in annual housing
production:

New targets 2023:
8000 new homesl/year

=1750 o, = 2400

® ARA rental housing (including student
and youth housing) 25 %

® Intermediate housing (e.g. Hitas and
right-of-occupancy housing) 30 %

Non-regulated owner occupied and

rental housing 45 %
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Arava/ ARA production by occupancy arrangement and
total housing production in Helsinki in 1971-2020

8000

7000

6000

5000

4000

Dwellings

3000

2000

{\'\
SO

||||||"||||| | ||||||||||||I [ |
3 II Illlllllllllll
.®$q 43‘1' & q’Q

B o A 0 &
SR A

IR SAN H P AN AN O A9 N o A
& & P RESIC I w@m@ & & S S S S

Q‘\
K $

mmm Rental dwellings mmm QOwner-occupied dwellings Right-of-occupancy dwellings Total production

Occupancy types of existing and planned residential buildings in
the Jatkasaari waterfront housing area (City of Helsinki, HSY)

Social Mix in practice

The City of Helsinki owns
70 % of its land area

The City’s housing assets
consist of 63 000 housing
units, of which 50 000 are
ARA-subsidised rented
housing units and 5 000
ARA Right-of-occupancy
housing.

The City also has its own
housing developer

CASRE
@,‘% 33:?‘0.'
a(‘O@‘,) "QD

I Market-rate owner-occupied and rental dwellings
Intermediate dwellings
I State-subsidised rental dwellings
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a Fa ARA is subsidizing Housing Advice services

* ARA has had mandate to promote and subsidize housing advice services in ARA-housing since
2009

* Year 2021 we had 0,9 M€ for grants

* Year 2022 we have 3,9 M€ for agreements with municipalities to enhance and develop housing
advice

* Focus will be on making housing advice more readily available and on preventing homelessness,
particularly among young people and migrants

» To improve access to housing advice, Government will give an Act proposal for Parliament in
next autumn to make it a statutory service 2023 and allocate resources for it

* In future Housing advice services must be available to all, irrespective of the form of housing

Homelessness Reports has been published since 1987 — 35nd
a r Edition on 2021 is available in English

https://www.ara.fi/en-
US/Materials/Homelessness reports/Homelessness in Finland 2021(63305)

B Homeless families

B |n institutions

Alone living
- m Outside, in temporary shelters, hostels Homeless-
12 000 | I I m Temporarily living with friends and relatives 2008 8260

II""'I”"I"'"“.. ggazrm;eBA?;g

6 000
4000 e = - 52% since
Housing First was
2000 .
I I implemented 2008
0000

N NN N NN NNNNDNNNNN

10 000

8 000

e el el el e ol e o o

O VW W WWLWWVWWYWWLVWLVULVOUWLVULYOU OO OO0 000000 0000000000 o0 o
W 00 00 W W VW WWUWVWWWWUWO OO O O O O O O O I I I = = e e e S NN
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Social Housing in Finland

Pragmatic approach — path dependancy

Based on wide co-operation between government and municipalities
Government has not withdrawn from responsibility on supply side
Use of EU SGEI-regulations (mofidied with Brussels laws)

Some shortcomings:

Originally based on large scale production of new housing, not management
of existing stock

Loan system based on back-weighted amortization (40 years, inflation
expectation) — most of construction loan exists when need for renovation

Who are right and motivated owners of social housing stock besides
municipalities?
Scattered housing difficult to organise

Summary: Essential in Finnish social housing policy

» Housing is a core element in ensuring welfare - markets do not provide affordable

housing for all

+ Constitution of Finland: “The public authorities shall promote the right of everyone to

housing and the opportunity to arrange their own”

» Combination of supply and demand side subsidies (mixed model)

* Housing needs of low income households and shortage of rental housing in growth

centres
« High housing costs especially in Helsinki region
* Housing markets are more balanced outside Helsinki metropolitan area

* Needs to promote housing for special groups

* Ageing population, sheltered homes

* Housing of the disabled persons, aim to abandon institutions
* Housing for homeless persons

» Housing for youth and students

* Integrated residential areas (social stability, no slums, no segregation)

« Social and other housing situated side by side = Social Mix principle
« Tenant selection criterias in social housing but also aim to avoid segregation in house level
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Housing is based on long-term
commitment for affordability and
high quality

Thank you!

Jarmo.linden@ara.fi
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The Role of ARA in subsidizing Social and
Affordable Housing in Finland

Vesa ljas/Sampo Vallius 4.1.2023/

14.6.2022 International Social Housing Festival, Director Jarmo Lindén
Housing Finance and Development Centre of Finland

Content

 Finland in general

» Short housing history

» How Social and Affordable housing is financed?

» Co-operation between Government and municipalities - Case HelsinkKi
» Social Housing operators — Clients of ARA

» Cost-based rents and housing benefits

 Tenant selection

» What’s good in Finnish systems - some shortcomings
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Independance Day: 6th December (1917)
Finland = mostly forests,

swamps and lakes...

72,3% (2018)

B
| e
§ o8 ——— sy
: ™ 5,5 million inhabitans
: =" 4,8 million Finns =~
¢ ¥ 0,3 million Swedes
i [~ | G miltion Torgign |
0% Janquages
o il il I

1975 1980 1985 19% 1995 2000 2005 2010 2015 2020
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dld

Housing Stock in
Finland 31.12.2020:

3,25 Million homes

1,6 million (30 %)
rental tenants.

- 37 % in ARA-homes
- 63 % in private/
market rental

65% is owner-occupancy
and

35% rental + right-of-
occupancy

9.1.2023

Urbanization rate:

338 465 km2

Urban areas cover
5% of land area

Kaupunki-maaseutuluokitus (2018)

B sisemp raupunkiaue

B uiomp xaupunkaive

B Kaupungin kenysawe

B 1+aasevoun pakasskeskukset

I Kaupungin lahenen maaseuty
Yanmaaseuty

I +arvaan asutu maaseuty

In 2018, 2019,2020,
2021 and 2022, the
World Happiness Report
ranked Finland the
world's happiest
country A

urban

0255 100 150

homes 1 652 000:
- Single family homes

- Limited liability housing
companies

PRS Market priced
Rental homes
825 500

ARA-
homes »
401 500

Municipalities
own over 60%

Other or
unknown
377 000

Small investors
- own around
g 65 %.
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_—, ARA-housing stock under restrictions

"' (following SGEI rules by EU)

Ordinary rental dwellings 250 000
Over 70 % owned by municipality-owned companies
Rental dwellings for special groups 100 000

Rental dwellings for elderly
Rental dwellings for students

Other different special groups

+ 50 000 dwellings

ARA- rental dwellings in total 350 000 : -
without restrictions

Right of occupancy dwellings 50 000

ARA —dwellings total 400 000

13 % of all housing

A right-of-occupancy home combines the security of owning your own home with the flexibility of renting
ARA grants a loan for 85% of the approved construction and building site price
The holder of the right-of-occupancy pays 15 % of the real construction price of the right-of-occupancy home

Resident pays a monthly fee, which is like rent including maintenance and amortization of loan - fee has to be
below the market rent level in the same area

Right-of-occupancy home can never be redeemed, it retains its right-of-occupancy status. In right-of-occupancy
home residenti has the same security of tenure as in owner-occupied homes.

For applying the right-of-occupancy homes the applicant must have a queue number from the municipal housing
authority. THIS WILL BE REFORMED 2023: ARA will give national queue numbers

After getting the queue number it is possible to fill in the apartment application to the registers of the companies
offering right-of-occupancy homes

there is no income limit, but the applicant cannot have too much of assets. For over 55 years old applicants
there are no assets limit either

The resident moving out will get back the money he invested (15%), adjusted with the building
cost index.

Existing stock over 50 000 homes — all ARA subsidised
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ARA was established in 1949
1949 Housing production committee (ARAVA)

The state housing loans programme - first for 5 years - was
A R A v A established to solve “temporary housing shortage”

dfa

The agency and the loans were named ARAVA
(Asuntorakennustuotannon valtuuskunta)

1966 National Housing board (AH)

1983 Moved under the new Ministry of Environment

1993 The Housing Fund of Finland (ARA)

Concentrating on Social Housing

2008 The Housing Finance and Development Centre of
Finland (ARA)

Regionalised from Helsinki to Lahti

Second World War - in
___ Wwhich Finland lost 100 000
| ~ lives - caused housing
~"  shortage as well

120 000 homes were left in areas annexed by
the Soviet Union = 400 000 evicted from those
areas had to be rehoused rapidly

20 000 homes were ruined by Russian i ocarani
airstrikes to cities

Laatokan Karjala

15 000 homes were destroyd and burned by
German army in Lapland 1944-1945

= together over 10% housing stock was lost Soomeniatt = P
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Baby Boomers were born after the WW II:
a ra 1946-1949 annually was born over 100 000 children

- ARAVA was helping to solve
housing problems of families

« Great move to the cities
started in Finland in the
sixties

- Last year only 45 000
children were born...

o Concentrating on Home Ownership Owner-occupancy o
40000 445 000 80%
Rental housing
a ra 35000 ' 592 000
‘ Right-of-Occupancy
30000 : \ 51 000 60 %
ARA’s History
since 1949: 25000 .
|
Government 20000 h“ Hzato | Concentrating 0N
subsidised | on Social Housing
housing starts """ I ‘ o
by tenure status o - .
1949-2018
over 1,1 million o0 e
dwellings |
=1/3 of all el L
3888848888835 3883%838838383838388¢8°¢8
and share of mmmm Detached house (owner Occupancy) mmm Limited Housing Companys (owner Occupancy)
B Rental Housing s Right of Occupancy and Shared Ownership

owner occupancy

e Share of Owner Occupancy
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Housing production in Finland 2000 — 2021

a ra Market and ARA and %-share of ARA

Private investments have 50 000 100%

n ming on PR
been booming on PRS- - 90%
since 2015: housing
Construction is historically 40 000 ARA-stimulati 80%
: : =stimuiation
high - but apartment size 35 4 during Financial Crisis 70%
is smaller and smaller =
Market "solution” to 30 000 - 60%
Affordabl)lity crisis... 25000 - 50%
: . 26 000 10%
15000 - 30%
10 000 + I + 20%
5000 - i 10%
0 - . ; 0%
P LT RO DI NN QDD

ARA Implements Government Housing Policy

a ra (supply side policies)

- ARA implements government housing policy, aiming for
sustainable and affordable housing

* ARA is part of public administration and operates under the
Ministry of the Environment

« delivers grants, subsidies, and guarantees related to housing

and construction and renovation of housing
An expert

partner and + guides and monitors the use of ARA housing stock

developer of
housing + is involved in housing development projects, like
Homelessness and suburbs development

* manages expert tasks and information services related to
housing and housing markets, and carries out related research

« oversees building energy performance certificates




Finnish Housing Support System is Mixed
= Combination of Supply and Demand Side measures

* Demand linked subsidies
promoting housing consumption
housing allowances (over 2 Billion)

tax-relief for interest on housing
loans (will be abolished totally

2023)

Tax relief in selling (after 2 years)
First time buyer interest subsidy

(ASP —scheme)

Partial guarantee for home loans
Over 90 % of all subsidies

9.1.2023

* Supply linked subsidies (ARA)

encouraging social housing production
and renovation

interest-subsidy loans with guarantee
investment grants

Renovation and other grants

Less than 10 % of subsidies

ARA provides funding and subsidies for
social and affordable housing projects

* LOANS = 2 335 Million Euros in 2022

* Interest subsidy loans for new construction, renovation, and acquisition
» guarantee loans for rental housing construction and housing company renovations

* GRANTS = 330 Million Euros in 2022

* investment subsidies for special groups, energy grants, repair grants, infrastructure grants,
housing advice etc.

» The funds for grants and subsidies are provided mainly from the Housing Fund of Finland
(operated by ARA) and partly from government budget — all mandated by parliament

Loans are mainly from
Municipality Finance
since 2008

—
Kuntarahoitus

™"
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Government Budget 2022:
ARAs Grants for Housing 2019 => 2022 (Million Euros)

;«jm ’:",:«*’;% 2019 2022
{L_’y L A . Investment grants for special groups 105 M€ 90,0 M€

 Start-up grants (MAL) 20 M€ 40,0 M€

* Infrastructure grants for municipalities (MAL) 15 M€ 25,0 M€
Most grants * Repair grants 35,5 M€ 33,85M€ ~
are mandates from * Demolition grants 5,0 M€ 8,0 M€
The _Housing "T”"‘,’ + Housing advice grants 0,9 M€ 3,9 M€
?)C‘fl-:t’;’;?;e?fﬂ (;CVI;I;Z * Research & development 0,7 M€ 0,7 M€
5,8 Billion Euros, « Infrastructure for charging of electric cars grants 1,5 M€ 30,0 M€
Operated by ARA + Preventation of economic difficulties in rental housing 1,0 M€ -

* Promoting co-operative housing pilots 0,4 M€ -

» Energy efficiency grants - 70,0 M€

» Grants for municipalities to replace oil-heating 4,9 M€

» Promoting use of purpose change grant - 1,0 M€

* Promoting housing accessiblity for elderly - 10,0 M€

» Grants for suburbs renewal projects - 8,0 M€

» Grants for remodelling services to eradicate homelessness 3,4 M€

(Ministry of Social and Health Affairs)
- Together 185,0 M€ 330,4Me +79%

Housing Fund of Finland’s (VAR) loans and
obligations at the end of 2021

Interest subsidies and grants are paid from this Fund

Housing Fund of Finland
was established in 1990

P =\

(ARAVA 1949-2007) 2,8 Billion

Government Programme 2019: J [ N
“When it comes to state-subsidised : ) ©
housing, the Housing Fund of Finland Interest subsidy loans with W
: L iy guarantees —
will retain its position as \ { g
an extra-budgetary fund and Government guarantees for private 2 0 Billion =
we will seek new sources of income L persons mortgages " M ’ m
: < c
fOI‘ the fund. We W|” ensure that Guarantees for converting ARAVA O 2 B - -
,2 Billion o
the state support system promotes loans to bank loans ) . 7
innovative, environmentally [ Government guarantees for JL 0.3 Billi S
: e . ;3 Billion
friendly housing solutions.” building rental housing —

Own capital of the Fund is 5,8 Billion Euros

ARA Jarmo Lindén 5.11.2010
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—, .— In Finland Social / Affordable Housing

| €. is achieved with combination of:
ARA interest subsidy loans (1950 Million Euros 2022 = 10 000 new dwellings)

ARA accepts plans and costs of every project (Design for all —principle, accessibility)
Bidding for construction, economic cycle effects, social housing production counter-cyclical

Long running time of loans, usually 40 years

High LTV of ARA loans, usually 95% of acquisition costs
Government guarantee is included in ARA interest subsidy loans (free of charge)
Direct grants are combined with ARA loans, investment grants up to 50% and start-up grants

Affordable price/rent of building site (Municipalities support Social Housing projects with
cheaper plots than market price, EU/SGEI regulations)

Affordable rent in ARA Housing = cost recovery principle: In Helsinki -60% vs PRS
Owners of social rental housing= municipalities and non-profit private actors

Co-operation between Government and Municipalities is necessary - Agreements on
Land Use, Housing and Traffic - targets for social housing production

Both supply (ARA) and demand (housing benefits) side subsidies are needed to achieve
affordability with good quality housing for all

ARA'’s supply side support is very cheap measure for
government — high impact with low cost!

Stock of interest subsidy loans 2001-2021 Paid interest subsidies 2001-2021

| 25000
Stock of interest subsidy loans 12/2021
19 839 M€ (+ 1 425 M€)

| 20000

| 15000
| 10000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

140

120 1

100 +

80

60 1

ASP- ja OK-talolainat 4792 24 % 0 0%
Yhteensa 19838 100-%. 2,33 —100-%
| ||II|HIIIIlII-----

40

20

0

Milj. eurca % Milj. euroa %
Vuokratalolainat 11044 56 % 1,94 83 %
Asumisoikel 3824 19 % Q 0%
Asunto-csakeyhtiot 178 1% 0,39 17 %

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 20162 017 2018 2019 2020 2021

9.1.2023
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Interest subsidy loan with investment grants
for special groups (2022: 90 M€ )

Special groups: Homeless, people with mental problems, disabled, elderly
with dementia, students and youth

Grant Categories:

I Grant category maximum 15% (e.g. students and youth housing)

Il Grant category 20 - 25% (supported housing e.g for people with mental problems)

lll Grant category 35 - 40% (service housing for elderly 24/7)

IV Grant category 50% (long-term homelessness, disabled people)

9.1.2023

ARA has approved

6 Billion investments for
54 000 rental homes
during 2005-2020

for Special Groups

This funding was
used to renovate
Shelters to housing:
50% grant + 50% loan

Investment Grants for Social Rental Housing of Special
Groups 2005- 2020: 1,4 Billion Euros grants + 4,5 Billion
Euros interest subsidy loans for 54 000 dwellings

Special Group Rental dwellings Grants
Average
grant /

Number Share Million € Share dwelling (€)

Elderly people (with dementia) 21990 41 % 776,2 54 % 35 296
Students 19793 37 % 152,9 11 % 7725
Disabled persons 4 885 9% 281,3 20 % 57 575
Homeless people 2 265 4% 88,8 6 % 39184
Persons with mental problems 1391 3% 43,2 3% 31052
Others (e.g youth with special needs) 3294 6 % 99,2 7% 30131
2005 - 2020 53 618 100 % 1441,5 100 % 26 885
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ar Renovation and energy subsidies granted by ARA

Subsidies for housing companies and Subsidies for the households
ARA-entities

Subsidy for elderdy

Accessibility subsidy Elevator subsidy

Subsidy for disabled
people

Subsidy for house
cpndi.tion
examtl_natlonls and Subsidy for energy
renovations planning efficiency renovations

Subsidy for EV home
charging
infrastructure

idy for h
Subsidy for energy Subsclgzd%'onouse
efficiency renovations examinations and

renovations planning

9.1.2023

a ra Renovation subsidies

* Lift grant
« subsidies are granted for installing new lifts in old blocks of flats whose
stairwells lack them

* maximum grant 45 % of costs
» About 100 lifts annually (together over 4000)

» Subsidies for the renovation of homes for elderly or disabled
people (max 70 % of costs)
« to improve accessibility or safety and make possible to live in own home longer

« for the renovation of homes which are in permanent residential use and at least
one of the residents is over 65 years old or disabled, income and wealth limits
(means-testing)

» Accessbility grant
* making residential buildings accessible to people with impaired mobility
« construction of ramps, widening of front doors and construction of railings

« the goal is unimpeded accessibility to the building and its flats and common
areas from outside

* Maximum grant 45% of costs




The other side of the
Demoliti

Agreements on Land use, Transport and
-, Housing 2020-2023/2031(MAL)
/. —between Government and Municipalities

Agreements between Government and municipalities in the Helsinki metropolitan area and
Tampere, Turku and Oulu regions

Aims to promote of an adequate amount of dwellings and plots for the dwellings
Includes ARA subsidies for housing production

Agreements Infrastructure grants for municipalities (70 M€)
Since year Start-up grants (3000 -10 000 euros/dwelling in social rental production + wood extra)
2000 Municipalities commit to take care of plot supply also to social housing (20-30 % of housing)

Government investments in collective transport systems and other traffic arrangements

Housing production target in Helsinki region: 66 000 new dwellings in 2020-2023, of which
ARA Social housing 18 200 dwellings = 27,6% of all (4600 /year)

Based on joint responsibility to develop urban regions in sustainable way
Government target: Finland should be carbon neutral year 2035
the goal of eradicating homelessness was integrated into the new MAL agreements

New MAL Agreements for 3 regions: Jyvaskyla, Kuopio and Lahti regions

9.1.2023
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ARA'’s Clients = Social Housing Providers

» Subsidising Social Housing projects requires the consent of the municipality in
question

» Social housing is carried out by municipality-owned companies or designated
non-profit organisation, which ARA approves and monitors

» Companies owned by Finnish municipalities
* Municipality-owned social housing companies (around 1000 )
» Biggest HEKA = Helsinki City Housing Company (over 50 000 homes)

» Designated borrowers (around 600)
* Designated by ARA, borrowers have to commit rules and legal framework
of owning social rental dwellings
* Non-profit organisations: biggest Y Foundation (around 18 000 homes)
» Special purpose associations:
— E.g student housing foundations and elderly housing organisations

Restrictions in ARA subsidised rental
dwellings

To ensure that subsidies are benefiting the tenants and dwellings are kept in intended use

Rental use obligation for 40 years (ARA can liberate if there is no need in region)
Cost recovery principle in rent setting => rents under market rents

Selling of dwellings is regulated and needs permission of ARA

Tenant selection principles: priority for those who are in greatest need for housing and
with smallest income should have the priority (no income cap)

Tenant democracy (co-decision law)
Finnish Social Housing subsidies are considered as Services of General Economic

Interests (EU/SGEI)
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Tenant Selection Criterias in Social Rental Apartments

Tenants are selected based on their need for housing and the search criteria, not
a queueing system

The tenants selection principles are based in Finnish law. The selection criteria
include need for housing, wealth and income

Priority is given to the homeless and other applicants of limited means and
low income who have the most urgent situation.

If more than one applicant is in equally urgent need for housing, the applicants'
income and assets are compared. Priority will be given to the lowest income
applicants

When selecting tenants, attention is also paid to maintaining a varied resident
structure in the building and a healthy social balance in the residential area

Selection and prioritization is done by landlord and monitored by the municipality
ARA steers and guides the process in general

Urgency levels (Helsinki City):

https://www.hel.fi/lkaupunkiymparisto/asunnonhaku-en/apply-for-an-apartment/apply-for-an-
ara-apartment/selection-criteria/selection-criteria

Extremely urgent (AT1), for example:
Homeless individuals or people still living with relatives or friends
Employees in the Helsinki Metropolitan Area with no home
Renters with a fixed-term or terminated lease agreement
Adults still living with their parents
People subletting a home

Urgent (AT2), for example:
Current apartment is too small (more than 1 person per room)

Excessive housing costs (more than 40 per cent of a household’s gross income is currently being
spent on housing, as defined in EU statistics on income and living conditions)

In need of housing (AT3), for example:
Desire to move is due to the current apartment’s equipment level, location, efc.

At present, 80 % of those who have received a social housing apartment of City of Helsinki have
had an extremely urgent need
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The rent setting procedure in the social housing in Finland

The rent of ARA apartments covers the capital costs recurred from construction/renovation loans and the
maintenance, heating and management costs of the building = Cost recovery principle

However according to social housing laws the rents of all the state-subsidised social housing properties,
owned by one owner can be leveled

Each housing company can use leveling procedures by its own choice. Rent leveling is however
forbidden between market financed housing and subsidised housing of the same owner (market rents can
support social rents but not vice versa)

Helsinki City Housing Company (Heka) owns approximately 50 000 subsidised social housing apartments
(the biggest rental housing provider in Finland):

the yearly revenues are the same as the yearly, payment-based, costs that occur from constructing,
repairing, maintaining, and managing all the apartments financed by interest-subsidised loans.

These costs are collected into total costs which are then leveled to rents for each apartment. In Heka the
leveling of the total costs to rents is based on the “use value” of the buildings.

The use value-based rent leveling model is based on scoring the parameters of the buildings: the age of
the building, performed renovations, location, quality of the building, and the type of the building

The goal of the rent leveling is to assure that the yearly rent chances for all tenants are moderate and
that the rent reflects the use-value of the rental unit in relation to every rental unit of the owner

Cost recovery principle in practice: Difference of ARA-average
rent and PRS rents in biggest cities 2020

22,5
200181 ! m ARA-vuokrat r: ero vapaarah. ja ARA-vuokrat €/sq2
175 — ' [ e
Lo 49 143
PRSrenthigher ™" | ' | = L 30 D2 s .
than ARA rent: 125 e B 2y = 27 o2 27 L& oy

Helsinki +62% ¢
Espoo  +39%  ’°
Vantaa +32% 50
Turku  +26% s Average ARA —rents €/sqm/month

Tampere +24% 0,0

\ Q > Q > X 3 > N > > O

N @ @ 5 N4 K & SF & & & o
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&) @ QP N > K > @ N
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The average rent of the Helsinki City Housing Company (Heka) will be only 0.8% higher in 2022 than 2021. The average rent in
Heka housing units in 2022 is EUR 12.10 per square metre per month. Heka is the largest landlord in Finland. More than 92,000
residents of Helsinki live in our approximately 50,000 social rental apartments.
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Cost control and steering of plans

Building projects are influenced by cost and quality monitored by ARA

Aims to build high-quality dwellings at reasonable costs

Rents are based on these costs accepted by ARA = Cost recovery principle
In ARA-construction as a rule is competition in tendering

Information on construction cost is gathered by ARA and it makes possible to ensure
that building projects are based on reasonable construction costs and support is not
channelled into input prices

Steering of planning
Accessibility, energy-efficiency

Costs can be higher if - for example - energy-efficiency improvements are
included

9.1.2023

Difference between ARA Social housing new production (red) and
private new production (blue) in Metropolitan cities, October 2020
(€/sq2)

9000

8258

8000

7000

6263
6000
0 5155
5000 +52 /0
4201

4000
3000
2000
1000

0

Helsinki Espoo Vantaa
m ARA-tuotannon hankinta-arvo €/m2 m Grynderituotannon myyntihinta €/m2

Lahteet ARA-tietokanta ja Rakennuslehden selvitys:
https://www.rakennuslehti.fi/2020/11/uusien-asuntojen-kauppa-kay-kovilla-kierroksilla-helsingissa-ja-espoossa-vantaalla-

kaugat—romahtivat/
274



Housing Benefits and social assistance for housing
a Eﬁ% was 2 591 Million Euros in 2020 (3,8 % Government
dald Budget and 1,1% GDP)

In 2020, Kela (the National 2500
Social Insurance Institution)

paid a total of 2 232 million

EUR in housing benefits. The =~ 2000
amount increased by 4.2% in Housing benefits

real terms from the previous

year. At the end of the year,
Tax-relief of Mortgage interest

859 212 people lived in
(will be totally abolished 2023)

households that received 1000
SN
\ ARA-subsidies

e Asumistuki essARA-tuet Asuntolainojen korkovahgnnys

1500

housing benefits, which is
15.5% of the Finnish
population. 500

\non euros

)

{

On top of that. in 2020 Kela
paid 359 M€ of social 0

n O N 0 OO O o N MO & 1D O N 00 & © F N MmO < 1D O N 0 O O
istance t : 88388585888 E¢8858:5¢E58¢8¢8¢

housing costs

9.1.2023

Maximum housing cost for general housing benefit in 2021:
Benefit covers 80% of housing costs (if no income)

Household Municipality Municipality Municipality Municipality . Municipa"ties in Category 1: Helsinki

size in category in category in category in category

persons 1, EUR per 2, EUR per 3, EUR per 4, EUR per . Municipalities in Category 2: ESpOO,
month month month month Kauniainen ja Vantaa

* Municipalities in category 3: Hyvinkaa,

1 521 504 400 353 . . " -
Hameenlinna, Joensuu, Jyvaskyla,
Jarvenpaa, Kajaani, Kerava, Kirkkonummi,

? o4 2 o84 o4 Kouvola, Kuopio, Lahti, Lappeenranta, Lohja,
Mikkeli, Nokia, Nurmijarvi, Oulu, Pori, Porvoo,

3 260 12 741 637 Raisio, Riihimaki, Rovaniemi, Seinjoki,
Sipoo, Siuntio, Tampere, Turku, Tuusula,

4 1122 1064 878 783 Vaasa and Vihti

e o o oo . + All other municipalities belong to category 4.

additional

person,

KELA = The National Social Insurance

https://www.kela.fi/web/en/housing-costs-and-types-of-homes  Institution of Finland
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Basic social assistance, recognised housing costs by municipality 2021
In addition to the housing costs, water charges are recognised at an amount of €22.80 per person.

Single-person

Two persons,

Three persons,

Four persons,

+ each additional person,

did

9.1.2023

Munclpality household, EUR EUR per month EUR per EUR per month EUR per month
per month month
jHeIsinki 694 844 964 1057 118
Espoo
Vantaa
‘Tampere 572 700 773 855 104
Turku 540 620 721 861 104
:Oulu 496 608 705 771 107

Government Spending on Housing Allowances in
OECD as % of GDP (2020 or last year available)

https://www.oecd.org/housing/data/affordable-housing-database/housing-policies.htm

United Kingdom

Finland
Germany
Denmark
France
Netherlands
New Zealand
Sweden
Australia
Greece

Iceland

Israel
Czech Republic
United States

Ireland

Norway

Austria

Estonia

0,00%

. 0,06%

I 0,32%
I 0,24%
I 0,21%
I 0,21%
I 0,15%
I— 0,15%

I 0,13%

I 0,12%

I 0,10%

I 0,09%

0,20% 0,40%

. 0,69%
I 0,53%
—— 0,43%

0,60%

0,80%

0,88%

0,73%
0,72%

1,00%

1,38%

1,20% 1,40%
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Social (ARA) vs. market housing (PRS):
two brand new dwellings in Jatkasaari

HEKA/ ARA studio:
30 m2 Rent: 450 €/month

/
Uy "Z IND

IKKUNA 2,, 4, ja 6. KRS

RANSK.PARV, 2., 4, ja 6, KRS

Market priced studio:
23 m2 Rent: 889 €/month

38,6 €/m2

PRS has free rent setting
since 1995

In 2021 average size
of ARA studios was
39,9 m2

Social Housing has high quality standards:
ARA is optimazing cost-quality -relationship

Good quality + Affordable rents
Heating is always part of rent
Other services like Wifi,

... and always sauna available!
Not too small (average 50 m2)
Design for all — accessibility!
Social Mix in housing areas

Good location and public
transport nearby

Facililities for community-
buildning

Promoting decarbonation of
housing

AS 2H+K K
50,5 m?

PARVEKE .

OH ET \

277



ara

Major development projects:

«  Zero energy residential area: Tuusulan
Rykmentinpuisto, Housing Fair 2020

«  The first certified passive energy apartment
building in Finland: Assisted living centre
Onnelanpolku, 2014

«  The first zero energy apartment building,
Jarvenpéé and Kuopio, 2012

housing solutions

ARA-home 2049 contest for architectural
students

Towards ecological living:
ARA is developing and piloting new innovative

ARA design contest on energy-efficient
residential area

A look at the participants
of the Tampere
Karajatérma
multigenerational
cooperative village design
competition

Kéréajatérma multigeneration cooperative
village, competition and implementation 2017—-
2019

ARA design contest on an energy-efficient
residential area, 2016

ARA-EFL Accessible Housing design contest,
2015-2016

ARA-home 2049 international contest, 2012

ARA and EFL student competition on
accessible housing

Helsinki: SOCIAL MIX
Housing Policy Objectives

Existing housing stock
= 22% ARA homes

27 %

19 %

= Owner-occupied housing units
Government subsidised rental housing units
Non-subsidised rental housing units

= Right-of-occupancy housing units

u Other/unknown

Objectives for forms of
tenures in annual housing
production:

New targets 2023:
8000 new homesl/year

=1750 o, = 2400

® ARA rental housing (including student
and youth housing) 25 %

® Intermediate housing (e.g. Hitas and
right-of-occupancy housing) 30 %

Non-regulated owner occupied and

rental housing 45 %
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Arava/ ARA production by occupancy arrangement and
total housing production in Helsinki in 1971-2020
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mmm Rental dwellings mmm QOwner-occupied dwellings Right-of-occupancy dwellings Total production

Occupancy types of existing and planned residential buildings in
the Jatkasaari waterfront housing area (City of Helsinki, HSY)

Social Mix in practice

The City of Helsinki owns
70 % of its land area

The City’s housing assets
consist of 63 000 housing
units, of which 50 000 are
ARA-subsidised rented
housing units and 5 000
ARA Right-of-occupancy
housing.

The City also has its own
housing developer

CASRE
@,‘% 33:?‘0.'
a(‘O@‘,) "QD

I Market-rate owner-occupied and rental dwellings
Intermediate dwellings
I State-subsidised rental dwellings
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a Fa ARA is subsidizing Housing Advice services

* ARA has had mandate to promote and subsidize housing advice services in ARA-housing since
2009

* Year 2021 we had 0,9 M€ for grants

* Year 2022 we have 3,9 M€ for agreements with municipalities to enhance and develop housing
advice

* Focus will be on making housing advice more readily available and on preventing homelessness,
particularly among young people and migrants

» To improve access to housing advice, Government will give an Act proposal for Parliament in
next autumn to make it a statutory service 2023 and allocate resources for it

* In future Housing advice services must be available to all, irrespective of the form of housing

Homelessness Reports has been published since 1987 — 35nd
a r Edition on 2021 is available in English

https://www.ara.fi/en-
US/Materials/Homelessness reports/Homelessness in Finland 2021(63305)

B Homeless families

B |n institutions

Alone living
- m Outside, in temporary shelters, hostels Homeless-
12 000 | I I m Temporarily living with friends and relatives 2008 8260

II""'I”"I"'"“.. ggazrm;eBA?;g

6 000
4000 e = - 52% since
Housing First was
2000 .
I I implemented 2008
0000
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9.1.2023

Social Housing in Finland

Pragmatic approach — path dependancy

Based on wide co-operation between government and municipalities
Government has not withdrawn from responsibility on supply side
Use of EU SGEI-regulations (mofidied with Brussels laws)

Some shortcomings:

Originally based on large scale production of new housing, not management
of existing stock

Loan system based on back-weighted amortization (40 years, inflation
expectation) — most of construction loan exists when need for renovation

Who are right and motivated owners of social housing stock besides
municipalities?
Scattered housing difficult to organise

Summary: Essential in Finnish social housing policy

» Housing is a core element in ensuring welfare - markets do not provide affordable

housing for all

+ Constitution of Finland: “The public authorities shall promote the right of everyone to

housing and the opportunity to arrange their own”

» Combination of supply and demand side subsidies (mixed model)

* Housing needs of low income households and shortage of rental housing in growth

centres
« High housing costs especially in Helsinki region
* Housing markets are more balanced outside Helsinki metropolitan area

* Needs to promote housing for special groups

* Ageing population, sheltered homes

* Housing of the disabled persons, aim to abandon institutions
* Housing for homeless persons

» Housing for youth and students

* Integrated residential areas (social stability, no slums, no segregation)

« Social and other housing situated side by side = Social Mix principle
« Tenant selection criterias in social housing but also aim to avoid segregation in house level
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Housing is based on long-term
commitment for affordability and
high quality

Thank you!

Jarmo.linden@ara.fi
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Interview meeting for wood construction in terms of finance and durability/A&E D
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1%Fh SRV head quarter, meeting room/ SRVA# &EE
Miimu Airaksinen (MA), SRV - Senior Vice President/ 71 27 %> XA L(SRV - ¥
Z7 - I\A4 X - 7L YT ), Shin Murakami (SM), Sugiyama Uni - Professor/ & /0
HEE (#81LUK - %) , Hiroki Ishiyama (HI), Osaka City Uni + Associate Professor /4 LI L5
(RBRANIZK - #EHIR) , Daishi  Sakaguchi(DS), Nihon Fukushi Uni - Associate
Professor AiRAK®E (BAREHLKT - HEHIR)
ERXH 2023%1A5H RAE ROKRSE
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(1) General condition and maintenance for wood building/ A& E & (C B9 2 — AR 7IR T
E ] EXVTFFURIEDNT

(2) Forecast of future of wood construction/A&E LD KM GEELICDWNT

(1) General condition of market for wood building
How do you see wood construction in general? (SM)

- Wood apartment and residential building are popular due to less CO, emission and
carbon footprint. (MA)

- The users are more willing to have wood construction in terms of living comfort and
the building owner is interested in the values like green certificate in the current
market. The city is also pushing “Green city 2035” and they would like to reach
carbon neutral through land use planning, which allows to build only wood buildings in
some areas. (MA)

AE What kind of building type is popular for wood construction? (SM)

- In case of school by wood construction, the building will be lower CO, emission so

that as the incentive the city will pay for the reduction of CO,, which will improve the
cost competitive of wood construction. (MA)

- The price for the apartments by wood construction was cheaper than concrete

building in some cases. Nowadays, Finland has been cutting more forests, which will
raise the price of wood.(MA)

How is the maintenance plan for wood construction? (HI)

- Lifespan is set as long as concrete building. There is no difference in building types.

However, wood fagcade must be carefully maintained at least once in 10 years. The
maintenance cost for wood construction a little bit higher than concrete building
because wood needs more regular maintenace. (MA)
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Do you have some kinds of maintenance plan for wood construction? (DS)

The load for the maintenance in wood construction and concrete is almost same as
long as it is used inside or load-bearing components. (MA)

50 years life expectancy is used for the simulation in general. Service handbook in
each project will give the cost estimation and timing for the maintenance in 50 years
scale. (MA)

Forecast of future of wood construction

How do you see the future of wood construction?

The key is how to reduce the cost. The risk of price rising for the future is always
existing no matter what structure you will use for building. (MA)

The construction cost is higher in Helsinki than in North part or any other countryside
area. The construction cost generally differs from 3,500-5,000 euro per floor square
meter. (MA)

The cost for maintenance will be barrier to spread wood construction? (SM)

Not so much. The maintenance cost includes cleaning is 7-8euro per floor square
meter. Cleaning is meaning daily cleaning. Repair work will be added on top of it.
(MA)

There are two models for the operation of building: The one is just building and the
second is including 10 years relationship for the maintenance of the building,
monitoring the quality of wood and building condition. (MA)

The cost for the maintenance of wood building is a bit different from concrete building
because of the wood fagade is often used in wood construction, wood building could
cost a bit more but not so big difference except the outside wood. (MA)

The methods of wood construction can be chosen in each project? (HI)

Currently, CLT is more popular because of the prefabricated method. CLT is generally
more expensive, not knowing exactly how much percentage more expensive. The
details of CLT is dependent on the producer even though the concrete is generally
same. Wood construction should be more standardized. (MA)

Is there any special worker for wood construction? (SM)

Generally same worker with concrete building. But wood construction is not so
common for the worker. Thus, there is special training of wood construction for worker
before they start working in the construction site. (MA)

What do you think of the benefit to use wood construction in your project? (DS)

Wood structure has benefits in their light weight (easy construction), CO, emission
and people prefer wood smell and feeling in interior. Disadvantages are noise, fire
safety and moisture. (MA)

Concrete sector has been dominating the market, but wood construction has more
potentials in terms of environmental reasons and better living environment. (MA)

In other European countries, Sweden is in similar condition but other country like
Netherlands has difficulty to get good quality of wood. (MA)
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- In case of lager size of wood construction, the building has sprinkler and not so much
risk of fire but on the contrary, there is a risk of water damage. Also, gypsum board
will protect the building from the fire in case of wood building. (MA)

What kind of wood construction could be competitive in the market and what will be
key topics? (HI)

- ARA is taking more cost-effective way of construction. SRV is using wood
construction for a bit higher income area or higher spec building so that the 5-10%
price difference is not a big problem for the clients. (MA)

- The maintenance duration for concrete building is less than wood. There is service
book for each project for the maintenance and model cases for maintenance in each
phase. (MA)

In larger scale building in Japan, we have a building circumstance, reach energy
saving and try to control moisture content. (SM)

- 10 years ago, the price difference between wood and concrete was not 5-10%. The
reason to make a gap is that sprinkler will be needed for higher building anyway
whether wood or concrete. (MA)

- The main driver is CO, emission and people comfort for higher price. Comparing 10
years ago, the market tends to prefer wood construction. (MA)
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BRENETFEND, —AT. AUy NI BE. A BRBEICHED, (MA)
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(2) Forecast of future of wood construction/ZA3&E 25 D5 MY 72 B8 U

(1) General condition and LCA for wood building

+ Could you explain your organization? (SM)

- FIGBC’s gives the certificate and are organized by 300 companies of architecture
firms and construction companies. FIGBC belongs to World Green Building Council
by 70 national GBCs and FIGBC is part of Europe regional network. (MT)

How is the regulations for wood construction in Finland? (HI)

- 8" stories are maximum for wood structure because of fire regulations. 2 hours for
fireproof is required for 8 stories height. (MT)

- Hybrid structure like concrete and wood are considered as the regulations of whole
wood building in Finland, which will make wood structure more difficult to fit the
regulations. (MT)

The public sector is positive for wood construction? (DS)

- The government and city are tried to pushing wood structure because of the better
performance in LCA in general. (MT)

- FIGBC will try to contribute to the sector’s sustainable development for industry and
government. FIGBC also publish common metrics like guidebook and analysis report
for green building and sustainability. (MT)

* The guidebook is commonly used in EU or in Finland? (SM)

- The guidebook is used for Finland in general. The difference is for instance, Finland
use only A1-A5, B6, C1-C4 in the criteria. B1-B5 is excluded because it is in use
stage and uncertain future thing. (MT)

The criteria is used for new building or old building? (SM)
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It is for new building and major renovation of old building. BREEAM in-Use is used for
old building and LEED New Construction is used for new building. In Finland, LEED
silver is the government legislation level and LEED gold is required for the developer.
(MT)

Energy efficiency has been main interests for the government because it will be
environmentally friendly and lead to cost reduction. (MT)

From 2025, LCA will be mandatory for the building permission? (DS)
Now still in the parliament stage and next government will make a final decision. It
depends on the next vote and election. (MT)

It is interesting that the criteria for the certificate are different from each country. Does
this really work when you need to evaluate each project? (HI)

Some countries will take A, other will exclude B. There are differences but they are
small. (MT)

(2) Forecast of future of wood construction/ARiE RS DKM 7 B U

Lately in Finland, cutting forest is getting bigger concern because of carbon sink
capability? (DS)

Yes, it is true. Concrete industry and wood industry are pulling the market behind.
Using too much wood is not good thing in terms biodiversity. The best way is to use
good quality wood for longer like cascading use and long product life cycle to store
carbon in products. (MT)

Market might think that concrete building can last 100 years, but wood building does
not last. What do you think of building life span?(HI)

This is not necessarily true. For longer use or longer life cycle will be key and
maintenance plan will be even more important in the future. (MT)

There is a lot of discussion that wood construction is beneficial for environment in
Japan. How about in Finland? (DS)

Yes, same situation. (MT)

At least Miisa’s opinion wood structure is generally environmentally beneficial if you
do not cut too much wood, or we use product longer and longer lifecycle. (DS)

What is the barrier for the spread of wood construction? (SM)

Cost effectiveness, lack of expertise, fire regulations and concrete industry is strong
in the market. Especially big contractor such Skanska, SRK and YRT will keep
traditional way of concrete construction. They belong to green building association,
but they are not eager to do wood construction. (MT)

The durability of wood building will be an issue when you build wood building? (HI)
Normally not. The durability of wood will be used as excuse to avoid wood structure.

(MT)

(BAFER)
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Executive

summary

Rationale - Why is
this important?

“Embodied carbon” consists of
all the greenhouse gas (GHG)
emissions associated with the
materials and construction
processes used throughout the
whole life cycle of a building'.
While past efforts have mostly
focused on increasing energy
efficiency in building operation,
recent research on the GHG
emissions across the full life
cycle of a building highlights
the increasing importance of
embodied GHG emissions in re-
lation to producing and process-
ing construction

materials. The urgent state of
climate change requires rapid
action without any further delay.

The “Towards Embodied Car-
bon Benchmarks for buildings

in Europe” project was set up
by Ramboll Build AAU - Aalborg
Universitet with the support of
the Laudes Foundation. Through
a series of four reports?, the ob-
jective is to improve our under-
standing of embodied carbon

in buildings and to set frame-
work conditions for reducing

it. In order to do so, the project
explores the concept of embod-

ied carbon baselines, targets,
and benchmarks for buildings in
Europe. In particular, the focus

is on upfront embodied emis-
sions which represent the largest
share of embodied carbon and
can be shaped at the design
stage.

For this purpose, data on the
GHG emissions from building
construction is essential for
calculating the current base-
line levels of embodied carbon.
Additionally, the current data
landscape will shape the options
available to us for monitoring
future buildings against specific
benchmarks, once these have
been established. Therefore, this
report describes the experience
gained in collecting building-lev-
el embodied carbon data from
life cycle assessments (LCAS).

Results - What did
we find?

The objective of this part of the
project was to compile LCA data
from European countries, for
which 50 cases or more could
be found. Each case represents
a building where LCA data was
available which could be used to
provide information on the cur-

rent level of embodied carbon
in buildings. This would allow
relatively robust conclusions to
be made regarding the baseline
level.

However, the data collection
process conducted across Eu-
rope resulted in only five coun-
tries being identified for which
sufficient data could be used.
These were Belgium, Denmark,
Finland, France and the
Netherlands. Figure 1
summarises and illustrates the
situation across Europe.

The data collection process
highlighted a series of data chal-
lenges which resulted in the low
number of cases which could

be used. These challenges are
summarised in Table 1.

 Embodied carbon therefore includes: material extraction, transport to manufacturer, manufacturing, transport to site, construction, maintenance, repair, replace-
ment, refurbishment, deconstruction, transport to end-of-life facilities, processing, disposal.

2 Reports: #1: Facing the data challenge; #2: Setting the baseline; #3: Defining a carbon budget; #4: Bridging the gap



Table 1: Key challenges encountered in the LCA data collection

Challenge
Availability

Accessibility

Quality

Comparability

Representativeness

Definition Effect on building LCA data
Existence of data at the In many European countries, the practice of
national level conducting LCAs does not exist, or the results are not

fed into a central repository.

Possibility to access LCA data may be collected into a central repository
existing data but is not shared by the owner because of data
protection or intellectual property concerns.

Data meets accuracy, Entries in national databases vary in completeness,
completeness, have unclear time origins or include duplications.
timeliness, validity, and

uniqueness criteria

Data scope and The scope of life cycle stages, building parts or
collection method are environmental impacts, or the data collection and
comparable with each results calculation methods differ. This is a particular
other challenge when comparing data across countries.
The data represents the Even if all the above factors are met, data can come
building stock, in terms of  from selected buildings with high environmental per-
new construction, well formance, for instance where obtaining sustainability

certification is envisaged. This delivers a skewed and
incomplete picture of the embodied carbon in new
buildings. Sufficient data points are needed for each
different building type to be able to draw representa-
tive conclusions. The larger the sample, the better it is
in this respect.

Figure 1: Overview of data availability in Europe

Data available and
>50 cases collected

Data available and
<50 cases collected

Insufficient data/no
data collected

No information
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Conclusions - What does this
mean?

In conclusion, we found that the LCA data required
for a benchmarking system to reduce embodied
carbon in new buildings needs to be more exten-
sive. Furthermore, the challenges identified in this
report need to be addressed and overcome quickly
in order to avoid any delay to action being taken.

The experience from those countries for which data
could be collected shows that overcoming the chal-
lenges is the result of incentives to conduct LCAs
and to make the results available being included

in national legislation and other policy initiatives.
Additionally, the effectiveness of data collection
can be increased through triple-helix cooperation
between the public and private sectors, as well as
academia and not-for-profit partners.

Private sector

Public
sector

Academia
Not-for-profits
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Based on the findings of this
work, we arrive at the following
recommendations:

National LCA methods and data
collection systems are urgently
needed to avoid any further
delay in this fundamental step
towards measuring and reduc-
ing embodied carbon as part of
whole life carbon emissions.

To this end, legal or sectoral
requirements that mandate the
production of LCAs in accor-
dance with standardised calcu-
lation and documentation meth-
odologies are highly relevant at
national level, as well as harmon-
isation at EU level through tools
such as the Level(s) framework.
Standardisation based on coor-
dination between stakeholders
in the building design and con-
struction value chain should, for
example, include: scope of life
cycle modules, scope of build-
ing elements, reference study
period, environmental data on
building materials, etc.

Data collection and compila-
tion efforts are needed from

all those involved in designing
and assessing buildings. For this
purpose, collaboration and com-
plementary activities between
public institutions, building

designers, investors, certification
organisations and researchers
are needed. This step requires

a common language and stan-
dardised method for LCAs,

as described in the first point
above.

As this process may take some
time, the challenge of gaps

in data could also be miti-
gated through the following
approaches. These should be
considered complementary.

e Data on recent and current
building projects could be
generated at a centralised
level by applying a single
LCA method in order to
provide information on these
specific cases, as it is like-
ly that this data can still be
obtained. This exercise would
benefit from input from the
different actors involved, in-
cluding the building industry,
certification bodies, research-
ers and public bodies. This
cooperation could be greatly
facilitated through the use
of standardised calculation
methods and software tools
to form a central database. A
similar approach has provided
a large database in France.

e Existing data, that has been
created in a scattered form
using varying methodologies
by different stakeholders, has
the potential to be gathered

together and harmonised to
form a centralised database.
Harmonisation methods,
adapted to the specific differ-
ences between the LCA meth-
odologies, could be agreed
upon by a coalition of actors
to support this undertaking.
Examples of such action are
the international activities

in Annex 72 to the IEA-EBC
Programme, as well as the UK
initiatives LETI and BRE.

Where empirical data faces
the challenges described in
this report, relying on re-
sults from modelled building
archetypes could provide

an insight into the life-cycle
impacts. Building archetypes
offer the advantage of provid-
ing representative and com-
parable values. However, limits
remain in translating build-
ing stock models into LCA
data, which is challenging,
particularly for the diverse
landscape of non-residential
buildings. Also, monitoring
future buildings, in compari-
son with benchmarks, is not
possible. Nonetheless, efforts
to translate this data can
help in the transition towards
standardised empirical LCA
data. This approach has been
used successfully in projects
such as the Tabula/Episcope
project.
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1. Introduction

As the effects of the accelerating climate and ecological crises are becoming evident, the need for transfor-
mational climate action is rising. Based on decades of climate science and driven by the increasing pressure
from civil society, policymakers in the European Union (EU) and beyond are making bold claims to reduce
greenhouse gas (GHG) emissions for their respective regions and activities.

Building construction and operation are amongst the most significant activities driving current GHG emis-
sions, representing 37% of global GHG emissions[1]. At the same time, increasing the energy efficiency of
both existing and new buildings, as well as shifting to sustainable construction practices, are considered to
be major opportunities for decarbonising the economy in the coming decades.

Altogether, the total amount of embodied and operation emissions is referred to as whole-life carbon
emissions. Reducing this total sum of emissions in a building is of the highest priority, to which this work
aims to contribute.

While past efforts have mostly focused on increasing energy efficiency in building operation, recent
research on GHG emissions across the full life cycle of buildings highlights the increasing importance of
embodied GHG emissions, in relation to producing and processing construction materials. “Embodied car-
bon” refers to all the greenhouse gas (GHG) emissions associated with materials and construction processes
throughout the whole lifecycle of a building®.

These embodied emissions in buildings are rarely addressed in policy strategies and instruments. How-
ever, if embodied carbon is not included in building decarbonisation targets, a failure to meet global
decarbonisation targets is highly likely. This is because the total climate impact of buildings would remain
only partly addressed. Thus, the need and potential for reducing embodied emissions require attention and
alignment as part of European and global efforts to combat climate change. Against the backdrop of in-
creasing efforts to understand and reduce the whole life cycle of carbon in buildings, the project “Towards
Embodied Carbon Benchmarks for the European Building Industry” was set up.

In particular, setting a performance system for embodied emissions at the building level can provide rel-
evant guidance for policymakers and the building industry. Developing the foundations of such a perfor-
mance system for new buildings has been the objective of the project “Towards Embodied Carbon Bench-
marks for buildings in Europe”, set up by Ramboll and Build AAU - Aalborg University, with the support of
the Laudes Foundation. This includes a baseline of current embodied carbon levels in new buildings, as well
as considerations of the available carbon budget for these emissions. Together with a review of data avail-
ability and quality, these elements form the basis of a performance system in the form of benchmarks for
reducing embodied carbon.

This project focused on the European Union (EU). This is due to its position as a pioneer in GHG emission
reduction policies with instruments such as the Energy Performance of Buildings Directive, the Taxonomy
for Sustainable Activities and the EU Climate Transition Benchmark Regulation. Additionally, the life-cycle
perspective of buildings is receiving increased policy awareness. These instruments and initiatives will have
an increased impact on the building industry. This project seeks to inform the current debate involving poli-
cymakers and industry alike and to stimulate the development and application of benchmarks for embodied
carbon in the EU and beyond.

3 Embodied carbon therefore includes: material extraction, transport to manufacturer, manufacturing, transport to site, construction, use phase, maintenance,
repair, replacement, refurbishment, deconstruction, transport to end of life facilities, processing, disposal.
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The series of reports produced as part of this project provides insights and developments on the following
questions:

1. What data is available on embodied carbon in the EU?

2. Where are we now? What is the current status of embodied carbon in new buildings?

3. Where do we need to be? What level of embodied carbon is aligned with the available carbon budget?
4. How can we close the gap? How can benchmarks to reduce embodied carbon be set?

The report herein is the first report in this series.

Figure 2: Overview of the series of reports produced under the “Towards Em-
bodied Carbon Benchmarks for buildings in Europe” project

#1 What data is available on embodied carbon?
Embodied carbon data availability and quality in the EU

#2 Where are we now?

Baseline for embodied carbon in

buildings based on LCA data #4 How can we close the gap?

Recommendations for EU embodied
#3 Where do we need to be? carbon benchmarks in buildings

Target setting for embodied carbon »
according to global carbon budgets

The purpose of the report herein is to summarise the insights gained on embodied carbon data from
life cycle assessments (LCA). A search for such data was carried out across EU countries (and the United
Kingdom) to form a basis for the baseline setting process and for drawing up a benchmarking framework.

The report presents the current situation as encountered in the EU countries and the UK, points to the key
issues in LCA data and provides solutions for overcoming these challenges. The findings in the report are
supplemented with country sheets for the five countries for which sufficient data was available: Belgium,
Denmark, Finland, France and the Netherlands.
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2. What is the situation on building LCA data in
Europe?

2.1 The ambition

Developing robust recommendations for a benchmarking system for embodied carbon in buildings
requires an evidence base in order to be able to understand the status quo and to set the baseline for
reduction efforts.

For calculating the baseline of embodied carbon in new construction in the EU, this study aimed at
gathering national datasets consisting of at least 50 cases of high-quality building LCA data per country
from EU Member States and the United Kingdom. This target was set to create a sample for analysis that
was as broad as possible, while taking into account the currently limited collection of building LCA data.

However, considering the overall number of construction projects, this target number was deemed sufficient
for making feasible statements on the embodied carbon levels in new buildings.

2.2 The reality

The research into the national methods and cases of available LCA data for all EU Member States revealed
that obtaining a larger amount of data is impossible in the majority of countries. The results show that the
majority of EU Member States have low to no LCA data available for calculating bottom-up embodied
carbon benchmarks, with only five Member States identified as having 50 or more LCA cases available. The
details for these five countries are compiled in the country sheets in Appendix 1, while an overview of the
embodied carbon data landscape in all EU Member States is provided in Appendix 2.

Figure 3 summarises and illustrates the data available in European countries, as assessed during the
data collection process for this project. It illustrates that, within the countries included in the study,
samples of sufficient size and quality could only be collected in Belgium, Denmark, Finland, France and
the Netherlands. In four additional countries, some data could be identified, but it did not pass the threshold
of 50 cases.

This highlights a significant vari- Figure 3: Overview of data availability in Europe
ation in the building LCA data

available, which limited a broad-
er coverage of countries to assess
current embodied carbon levels.
This impacted the calculation of
the baseline and the carbon bud-
gets, as well as the determination
of benchmarks required to guide
the reduction of said emissions. et el e
The variation in the data landscape <50 cases collected
and the need for this evidence base

highlights the urgency for expand- Insufficient data/no
. . . . data collected

ing and improving data collection,

and suggests that lessons could be

learnt from the Member States in- No information
cluded in this study at the forefront

of data collection. The following

sections provide additional analysis

and discussion of what drives data

development and data accessibility

in these countries.

Data available and
>50 cases collected
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3. What are the issues with LCA data?

This section summarises the key issues encountered in the data collection and analysis process. As
suggested by the map of data availability in Figure 3, embodied carbon LCA data can be challenging to
come by, as in most EU Member States there is no precedent or requirement to develop LCAs which include
embodied carbon in buildings. However, other factors may also pose data challenges when using LCA data
to develop embodied carbon benchmarks. This includes the following points (as summarised in Table 2
above) which will be discussed below, based on the experience gained from the data collection at national
level.

Table 2: Key challenges encountered in LCA data collection

Challenge Description

Availability Existence of data at national level

Accessibility Possibility to access existing data

Quality Data meets accuracy, completeness, timeliness, validity and uniqueness criteria
Comparability Data scope and collection methods are comparable with each other

Representativeness  Data represents the building stock, in terms of new construction, well

3.1 Data availability

As already outlined, finding existing LCA data for buildings has proved challenging in most countries. In
many of the countries in which the expected sample size could not be reached, LCAs are not commonly
performed in practice or are not collected. The reasons for this can be a lack of awareness, guidance on
methodology, or incentives for LCAs for building projects. Two examples highlight the challenges of data
availability from countries in which data could not be collected.

Firstly, in Poland, where there is no regulation on whole life carbon, the Polish Green Buildings Council
expressed difficulties in accessing data on embodied carbon as the results of LCAs are not systematically
gathered into a central repository. In this case, the development of LCA data was driven by investment
companies and developers expressing an interest in conducting LCAs on construction projects to achieve
voluntary sustainability certifications. Thus, the data was found to remain with the private sector (building
owners, consultancy companies conducting the LCAs, the LCA tool owner, or certification bodies); and was
not readily accessible by research institutions or the green building council. This case was found to be repre-
sentative of the majority of EU Member States where the lack of a central LCA repository and private sector
data holding were found to create barriers to developing nation-wide embodied carbon benchmarks. This
case, therefore, is emblematic of the data availability and accessibility challenges.

In the Czech Republic, an active academic research project (CVUT) was identified on the topic of building
LCA, its implementation in the design process, and the definition of carbon targets for buildings. However,
the limited number of available building LCA case studies prevented the inclusion of these LCA cases in this
study’s analysis. This suggests that future support for local actors to build on this experience in order to
increase the number of LCA cases could enable a suitable database to be established in the future. Conse-
quently, this is representative of the lack of data availability.
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3.2 Data accessibility

If data is collected through LCAs at the building level, this data may still not be usable in a general as-
sessment of embodied carbon in the country due to challenges in accessing the data. In the countries for
which data has been successfully collected for this study, the data partners were able and willing to share
their data. In other countries, this was not possible. In such cases, the consideration of an EU level baseline
for embodied carbon is not possible in the current situation.

For instance, in Germany, we found a different landscape. Here, due, on the one hand, to the requirement for
federal buildings to conduct a BNB assessment including an LCA, and, on the other hand, a popular uptake
of the DGNB buildings certifications, LCA data was found to be available and held by the DGNB. However,
barriers were encountered in accessing it due to data protection and intellectual property considerations.
This became such a challenge that the data could not actually be accessed for this study. By the end of this
project, and as a useful and timely contribution to the overall discussion around embodied carbon bench-
marks, the DGNB published their own report on benchmarks for embodied carbon in buildings in Germany
[2]. The findings of this report proved to be consistent with the findings present in report #2 “Setting the
baseline” of this study.

3.3 Data quality

To be able to use the data as an evidence base for a robust assessment of current embodied carbon levels,
quality criteria have to be met. This relates to the accuracy of building data, the completeness of reported
data for each of the cases in the datasets, the timeliness of reporting to reflect the current level of embodied
carbon, and duplications in the dataset. Variations in these criteria impacted the results and reduced confi-
dence in the findings and related recommendations.

For instance, the embodied carbon data collection in France provides a contrast as, in this case, the data
was both easily accessible and plentiful. This can be attributed to the existence of a central data repository
held by a public body, and the key role of the Ministry of Ecological Transition in ensuring data is collected as
per the E+C- experiment, and forthcoming RE2020. However, as the data was being processed, challenges
were encountered regarding the completeness of the entries, where incomplete cases had to be removed.
Consequently, what started as 1,197 LCA cases had to be reduced to 486 due to quality considerations.

3.4 Data comparability

The consistency of the data quality is linked to the comparability of data based on the collection method.
This challenge is particularly relevant when comparing and aggregating data from different countries in an
EU-level baseline, or proposing actions such as a benchmarking system at EU-level. For these applications,
the different approaches used further reduce the robustness of the evidence base.

Two main parameters can differ and impact the comparability:
* Scope of life cycle stages
* Assessment methods

Firstly, as Figure 4 shows, the inclusion of life cycle modules in the scope of the collected data differs
between all of the five national LCA methods compared in detail in this project. The comparison illustrates
that France’s LCA scope is the most encompassing, with Denmark’s being the least encompassing. Differ-
ences in the inclusion or exclusion of certain life cycle modules led to different baseline and LCA results. It
is, therefore, important to consider, in the context of developing a harmonised baseline, which baselines can
be used to set targets and benchmarks on embodied carbon, as the baseline for one country may be higher
than another; not due to a higher embodied carbon footprint, but due to the inclusion of a broader scope.
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Figure 4: Life cycle modules included in the scope of the collected data
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Secondly, other elements in the assessment method can also vary and cause challenges in comparing the
data. For example, the reference study period differs to some extent between the analysed cases (see Figure
4), which was also found to be the case for the scope of building parts included, and the background data
used for modelling the building LCA. For instance, in France, the division of building parts was sometimes
carried out using proxies, which could create biases as a result of their sources and the purposes they serve.

3.5 Data representativeness

Even if all of the aforementioned challenges are overcome, the data collected may not be representative of
the new buildings or building stock in total, and may therefore provide an incomplete and skewed picture
of the embodied carbon situation. For instance, this was discovered in the cases provided from Denmark
and Finland, but also more generally for other EU Member States. The key challenge is that the majority of
LCA studies are carried out for buildings which are already high-performance or new builds, and are less
commonly carried out for average low-budget construction projects. This suggests that greater attention
should be given to ensure the availability and accessibility of LCA cases for different building typologies
to be able to ensure that the eventual national benchmark is representative of the general building stock.
For this purpose, a large sample is highly beneficial, while smaller samples need to be particularly
well-structured in order to be able to provide a full picture.

Conversely, there exist examples of alternatives. In Belgium, for example, KU Leuven could provide the
required building case studies. There is a dedicated method for building LCA, called the MMG
(Environmental Profile of Building Elements) method, and an open-access, online tool developed by the
three regions in Belgium (Flanders, Walloon Region and the Brussels region) called TOTEM. KU Leuven
had previously modelled the LCAs of various buildings as part of their research, these included studies of
representative buildings, developed on the basis of the Belgian TABULA archetypes. KU Leuven could
update their assessments and provide high quality case studies and detailed LCA results data.
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4. What can be done about it?

The data challenges described in the previous chapter create a difficulty in establishing a robust bench-
marking system for embodied carbon. On the one hand, this is caused by the challenges in establishing the
baseline while, on the other hand, a comparison of future buildings against reference values also relies on a
clearly defined methodology.

The data collection process and experience gained by the project team point to promising solutions in over-
coming these barriers.

4.1 Incentives for LCA data collection in legislation and
government initiatives

EU and national legislation or other forms of government initiatives can support LCA data collection by
creating incentives, reducing barriers and promoting standard methods.

An assessment of regulatory measures covering embodied carbon across EU Member States found that very
few Member States have developed legislation that includes requirements or standards for LCA methodol-
ogy or embodied carbon in buildings (see annex 1). Thus far, Denmark, Finland, France and the Netherlands
are the only Member States with existing or forthcoming regulatory measures covering embodied carbon.

However, to achieve an overview of embodied carbon legislation in the EU, the project team reached out
to EU Member State infrastructure, development, and construction departments. The results indicate that
additional Member States are in the process of planning legislation to set standards for both the level of
embodied carbon emissions in buildings, and LCA methodology. For example, this is taking place in Sweden,
where a second version of the Klimatdeklaration (a regulation to be enforced in 2022 making it obligatory
to conduct LCAs on new builds [3]) is being planned for 2027, which will include limit values for LCA results.

In Switzerland, it was also noted that an LCA-based regulation is being planned, and a public official from
Lithuania responded that plans are underway to prepare a methodology for modelling whole buildings
life cycle emissions, including embodied carbon. Furthermore, in Ireland, a public official remarked that
the international certification schemes for non-residential buildings LEED and BREEAM are driving interest
amongst professionals wanting to calculate embodied carbon emissions, and that an increased interest from
the investment community in embodied carbon has also been experienced. The official added that with
these developments, alongside the Level(s) and the introduction of legislation in Finland, the Netherlands
and France, they believed a plan for legislation would be forthcoming:The data collection and analysis in this
study focused on the life cycle embodied carbon emissions of newly constructed buildings. In the context
of the European renovation wave and the general need to revalue and further develop existing buildings
stocks, there is an increased interest in understanding embodied carbon from retrofitting. We want to high-
light a recent report by the European Academies Science Advisory Council (EASAC) on the ‘Decarboni-
sation of buildings for climate, health and jobs’ [9]. Therein, with regard to embodied carbon in both new
building construction and building renovation, the author states:

“There are currently no definitive plans in Ireland for regulations but there are a number of positive
indicators that this is likely to happen over the next five years. Holland and France have already
introduced regulations, with Finland introducing regulations in 2025 and other countries likely
to follow.

Changes to the EU Construction Products Directive will likely see a requirement for use of
ecologicalfootprinting of productsthrough either EPD or Product Environmental Footprint (PEF) The EU
commission has introduced the Level(s) frammework”
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Three key types of regulatory measures on embodied carbon and LCA methodology were identified.
These are:

¢ A requirement to calculate LCAs on public buildings, as exemplified by Germany.

¢ A requirement to calculate LCAs on all buildings, as exemplified by France (progressively from 2022
onwards), the Netherlands and Denmark (from 2023 onwards for all buildings).

* A graduated standard for the level of embodied carbon allowed in buildings with the benchmark
changing over time, as exemplified in Denmark and in France (both for whole life carbon, i.e. embodied
and operational emissions).

The assessment suggests that requirements for LCA calculations on buildings leads to a greater number
of LCA cases available per country and, as exemplified by the study, a greater number of available LCA
cases allows for more accurate target-setting and benchmarking for policy making.

4.2 Effective data collection through triple-helix cooperation

In addition to government initiatives to promote and support data collection, greater effort is needed
on implementing said collection. Here, the experiences from the five countries highlight that, where data
is available, triple helix cooperation between public, private, and research/not-for-profit partners plays a
significant role.

In Denmark, for example, the Danish Housing and Planning Authority could commission a study to calculate
a baseline and an embodied carbon benchmark from the Build institute of Aalborg University, who were
then able to use data collected by the Danish Green Building Council. This exemplifies the necessity for
partnerships between the agencies driving action on whole life carbon in the building sector. In addition,
it displays the key role of national governments in having a financial investment and internal motivation to
develop embodied carbon benchmarks (in this case, for the purpose of regulatory development).

Similarly, in Finland, the 50 cases required were available due to a government-led initiative in 2016, where
the Finnish Ministry of Environment began testing and planning for LCA-based regulation. In order to carry
out such scoping and planning, technical assistance and data was provided by two Finnish consultancy
firms: Granlund and OneClickLCA. The result was legislation that includes mandatory requirements for LCAs
on new constructions including limit values on WLC.

In the Netherlands, data development was found to be driven by a mandatory requirement for LCAs to be
conducted on new buildings in order to obtain a building permit. In addition, since 2018, the LCAs must
also meet a limit value which includes a maximum impact from the global warming potential, in addition to
other environmental impact categories (expressed in €/m2). The calculation tool and national database are
maintained by the Stichting Bouwkwalitei foundation. However, for the purpose of the project, several data
partners were also included in order to obtain the data required, with each having access to different build-
ing level calculations from private projects. The NIBE coordinated this process: collecting data at the level of
the construction work and anonymising it. This case similarly suggests that it is the regulatory requirement
which is driving the uptake of data development.

In Belgium, there is no requirement to produce LCAs or include embodied carbon in the certification
schemes. In this case, data is available as three regional authorities, in collaboration with a research institu-
tion, developed an open-access LCA tool called TOTEM. As application of the tool makes the building eligi-
ble for BREEAM certification and achieving said certification is becoming more important to investors, use
of the tool has become widespread. This has led to a database of MMGs (Environmental Profile of Building
Elements) being created, from which, in this case, KU Leuven could develop building archetypes and mod-
el a baseline of embodied carbon for Belgium, based on the generic building archetypes provided by the
Tabula archetype definitions.

In France, data availability can be attributed to the cooperation between the CSTB and the Ministry of
Ecological Transition which, firstly through the E+C- labeling scheme, and very soon through the RE2020,
have created strong incentives for LCAs to be conducted on new buildings. This encouragement has led to
a sizable, open-access building LCA database, although with variable quality. A similar database will be set
up for the RE2020 cases.

307



Ramboll - Towards embodied carbon benchmarks for buildings in Europe

An additional case to note is that of the UK, where popular uptake of BREEAM and LEED has led to over
1,800 new buildings being certified, and 285 buildings already in use being certified [4].The wide use of
BREEAM and LEED may explain why many of the bigger consultancy firms in the UK are familiar with con-
ducting LCAs. Another example is London, where regional legislation lays down requirements for new resi-
dential buildings with more than 150 housing units or with a floor area exceeding specific limits, depending
on the location in the London area. For these construction projects, an LCA must be conducted in order to
gain a building permit. This has further increased the number of LCA cases in the UK. This was, in large part,
attributed to the LETI public/private partnership. Additionally, advances in product-level environmental
data in the BRE IMPACT database mean that data barriers to LCAs have been reduced.

In all cases, governmental initiatives and support, alongside partnership approaches, are highlighted as
being key in driving data development. This suggests that methods to incentivise governmental buy-in to
develop studies, or legislation to tackle embodied carbon, or standardising LCA methods may facilitate the
calculation of future embodied carbon baselines, targets and benchmarks across the EU. Finally, the findings
suggest that popular uptake of certifications and the new Level(s) framework, alongside increased investor
interest in certified buildings (e.g. buildings with BREEAM certification), may further incentivise LCA har-
monisation and thus data development on embodied carbon.
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5. Conclusions and recommendations

5.1 Conclusions

This report has provided an overview of embodied carbon data availability fromm LCAs across EU Member
States.

The process, and resulting dataset, show that LCA data on embodied carbon in the EU is sparse, and that
there are data collection and analysis challenges to overcome in terms of accessibility, quality, comparability
and representativeness. In Europe, it was only possible to obtain samples of more than 50 cases of buildings
from Denmark, Finland, the Netherlands, Belgium and France.

The report herein highlights two relevant solutions for overcoming the current challenges, based on the
experiences observed in the five frontrunner countries:

* Firstly, legislation in EU Member States that addresses embodied carbon and sets standards or require-
ments for LCAs is beneficial in creating the framework needed for harmonised data collection (e.g. the
Level(s) framework), and it increases investor interest in certified buildings (e.g. BREEAM).

e Secondly, triple helix cooperation in the form of partnerships between governmental agencies, research
and/or not-for-profit institutions, and private enterprise acts as a key component in the development of
databases, legislation and benchmarks on embodied carbon in buildings. Governmental support in the
commissioning of LCA-based studies to identify embodied carbon baselines, benchmarks or targets was
found to be of particular importance.

5.2 Recommendations

Based on these findings, we arrive at the following recommendations:

National LCA methods and data collection systems are urgently needed to avoid any further delay in this
fundamental step towards measuring and reducing embodied carbon as part of whole life carbon emissions.

To this end, legal or sectoral requirements that mandate the production of LCAs in accordance with
standardised calculation and documentation methodologies are highly relevant at national level, as
well as harmonisation at EU level through tools such as the Level(s) framework. Standardisation based on
coordination between stakeholders in the building design and construction value chain should, for example,
include: scope of life cycle modules, scope of building elements, reference study period, environmental data
on building materials, etc.

Data collection and compilation efforts are needed from all those involved in designing & assessing
buildings. For this purpose, collaboration and complementary activities between public institutions,
building designers, investors, certification organisations and researchers are needed. This step requires a
common language and standardised methods for LCAs as described in the first point above.

As this process may take some time, the challenge of gaps in data could also be mitigated through the
following approaches. These should be considered complementary.

e Data on recent and current building projects could be generated at a centralised level by applying a
single LCA method in order to provide information on these specific cases as it is likely that this data
can still be obtained. This exercise would benefit from input from the different actors involved, including
the building industry, certification bodies, researchers and public bodies. This cooperation could be great-
ly facilitated through the use of standardised calculation methods and software tools to form a central
database. A similar approach has provided a large database in France.

e Existing data, that has been created in a scattered form using varying methodologies by
different stakeholders, has the potential to be gathered together and harmonised to form a centralised
database. Harmonisation methods, adapted to the specific differences between the LCA methodologies,
could be agreed upon by a coalition of actors to support this undertaking. Examples of such action are
the international activities in Annex 72 to the IEA-EBC Programme, as well as the UK initiatives LETI and
BRE.
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e Where empirical data faces the challenges described in this report, relying on results from modelled
building archetypes could provide an insight into the life-cycle impacts. Building archetypes offer the
advantage of providing representative and comparable values. However, limits remain in translating build-
ing stock models into LCA data, which is challenging, particularly for the diverse landscape of non-res-
idential buildings. Also, monitoring future buildings, in comparison with benchmarks, is not possible.
Nonetheless, efforts to translate this data can help in the transition towards standardised empirical LCA
data. This approach has been used successfully in projects such as the Tabula/Episcope project.

n
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Appendix 1- COUNTRY SHEETS ON EMBODIED CARBON LCA DATA
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Overall data situation in the country, and the relation to the data collected for this project.

To date, Belgian building practitioners use the TOTEM tool* for the life cycle assessment of buildings. The TOTEM tool is an open-access
online tool developed by the three regions in Belgium (Flanders, Walloon Region and Brussels region) and that uses the MMG
(Environmental Profile of Building Elements) method. The tool has been available since February 2018 and is frequently updated to
include new features, enlarge the database, include new methodological developments, etc. Although the use of the TOTEM tool in
practice is not mandatory, it is being used by many practitioners and is often referred to in design contests.

Since March 2020 TOTEM is available for BREEAM certification?. It concerns the standards "BREEAM International New Construction
2013 and 2016" and "BREEAM International Refurbishment and Fit Out 2015 calculators”, in the material criterion "MAT 01". TOTEM
allows buildings to obtain a rating of "5+ EXEMPLARY", which is the maximum number of credits for this criterion.

GRO is a sustainability meter that the Facilities Company of the Flemish government uses for all construction projects, regardless of
scale and function, in order to realize its ambition in the field of sustainability and circular construction. The GRO refers to TOTEM for
the assessment of the environmental impact of materials and hence TOTEM is also used by building practitioners using the GRO.

KU Leuven was, and still is, involved in the development of the MMG method and the TOTEM tool and has provided this project with
105 cases. The MMG method has been used for the data in this project.

Status on LCA methodology a Status on LCA-based regulation §
The MMG methodology embedded in the TOTEM tool is common There is no LCA-based regulation yet for construction in Belgium.
and widely accepted in the Belgian construction sector. All life It is expected that this will be the case in the near future, although
cycle modules are included, except for module D. The MMG no exact timing is given by the authorities yet.

method version as used in this project, follows the EN 15804:A1

and a set of additional environmental impact categories (in line

with ILCD?). The environmental impacts are reported both in

characterized values and as a single score, expressed in EURO

(external environmental cost).

The method has fixed transport scenarios, cleaning scenarios
and waste scenarios for the construction materials. The service
life of the building is fixed to 60 years.

o e KU Leuven: The Design and Engineering of Construction and Architecture unit at KU Leuven has
Identified key actors taken part in developing the MMG method.

on the topic e VITO: has taken part in developing the MMG method.
e BBRI: has taken part in developing the MMG method.

e Public Authorities of Wallonia: Supported the development of the TOTEM tool for the life cycle
assessment of buildings.

¢ OVAM, the Public Waste Agency Flanders: Supported the development of the TOTEM tool for the life
cycle assessment of buildings.

e Brussels’ Environment Office: Supported the development of the TOTEM tool for the life cycle
assessment of buildings.

Data collected for this project a

Number of cases Number of cases: 105

and data source  gource: Cases from KU Leuven (Karen Allacker, Martin Réck) based on the modelling of the Belgium TABULA* cases
in the MMG LCA Tool with adaptation to contemporary energy performance requirements.

The cases were initially conducted as part of the work of the research group in the context of master thesis and PhD
research. Cases are based on the modelling of the Belgium TABULA cases in the MMG LCA Tool with adaptation to
contemporary energy performance requirements for the purpose of the Laudes/Ramboll project.

Scope of data Modules: A1, A2, A3, A4, A5, B2, B4, B6, B7, C1, C2, C3, C4
Reference study period: 60 years
Square meter definition: Gross floor area (Belgian definition)
Tool: MMG-Building-LCA-Tool developed by KU Leuven (identical methodology as the TOTEM tool)
Background data: Ecoinvent 2.2 database
Other comments on scope: Module D not included

1 https://www.totem-building.be/

2 BREEAM is an environmental assessment method and rating system for buildings, with 200,000 buildings with certified BREEAM
assessment ratings and over a million registered for assessment since it was first launched in 1990.

3 https://publications.jrc.ec.europa.eu/repository/handle/JRC58190

4 The TABULA/EPISCOPE projects developed Building Typologies for Energy Performance Assessment of National Building Stocks for various European countries -
https://episcope.eu/welcome/
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DENMARK

Overall data situation in the country, and the relation to the data collected for this project.

Until today the main incentive to conduct a building LCA in Denmark has been in relation to DGNB certifications of buildings. The DGNB
certification is operated by Green Building Council Denmark, who has developed a Danish version of the DGNB system, that originates
from Germany. The method description of Danish LCA criteria and reference values used differs slightly from the German version.

In 2020 The Danish Green Building Institute reported that 90 DGNB projects had been conducted over the past 8 years [4]. It is not
mandatory to conduct an LCA as a part of a DGNB project, but as it counts so much in the final DGNB score, in practice, all projects
get one done.

BUILD at Aalborg University conducted an analysis of the climate impacts of 60 building cases suggesting benchmark of whole life
carbon in Denmark [5] . About 40 of the 60 building cases where DGBN certified buildings that all had been through conformity check
in relation to the certification process. BUILD and Ramboll have provided this project with 60 and 12 cases, respectively.

Status on LCA methodology

The most LCAs in Denmark has been generated as a part of
DGNB-projects. The Danish version of DGNB has been developed
by the Danish Green Building Council with involvement from the
industry and expertise form BUILD. The scope of the LCA
includes the following life cycle modules: A1, A2, A3, B4, B6, C3,
C4 and D. BUILD has been developing a Danish LCA tool called
LCAbyg, which is most often used in DGNB projects today. The
same scope is expected to be used in the forthcoming whole life
carbon requirements in the building regulation from 2023.

In addition to DGNB and the forthcoming requirements in the
building regulation, a Voluntary Sustainability Class for buildings
was introduced by the authorities in May 2020 with a two-year
test phase from mid-2020 to mid-2022. LCA is one of nine
criteria in the Voluntary Sustainability Class. It builds upon the
DGNB-scope, but with two further modules included: A4 and A5.
The Voluntary Sustainability Class contains detailed guidelines
for methodology and key assumptions, e.g. that must be
performed in accordance with EN15978, EN15804 and relevant
product category rules (PCRs).

Module A4 and A5 are also included as voluntary modules in the
new DGNB-DK 2020 manual from 2021.

When reporting for the Voluntary Sustainability Class, it is
recommended to use LCAbyg, but this is not mandatory. There
is a strong acceptance in the industry of the LCA scope and
method described in DGNB and the overlapping method
described in the rather new Voluntary Sustainability Class.

Status on LCA-based regulation

A Voluntary Sustainability Class for buildings was introduced by the
authorities in May 2020, and which now is in a testing phase with
a two-year test phase from mid-2020 to mid-2022. LCA is one of
nine criteria. The LCA criteria includes expansion of the scope
compared to previous practice (including A4 and A5), but test
phase of the Voluntary Sustainability Class includes no limit values.

In March 2021, the Danish government with cross-parliamentary
support issued a new national strategy on sustainable construction
including requirements on whole life carbon in new constructions
in the building regulation enters into force in 2023. The
forthcoming changes in the building regulation require that whole
life carbon is assessed in all new constructions, and that buildings
larger than 1000 m2 shall fulfill a mandatory limit value of 12 kg
CO2/m2/year and that they have the possibility to fulfill a more
ambitious voluntary CO2 class with a limit value of 8 kg
CO2/m2/year. The strategy also includes phasing and tightening
CO2 requirements in the period 2023 to 2029. From 2025 buildings
smaller than 1000 m2 will also have to comply with limits on whole
life carbon. The regulation will be reviewed every second year to
set new, stricter requirements. The sketched pathway for
tightening the regulation ends with limits in 2029 at 7,5 kg/CO2-
eqg/year for all buildings and 5 kg/CO2-eq/year for the voluntary
CO2 class.

e The Danish Housing and Planning Authority: Administrates and develops building regulation.

e The Danish Green Building Council (DK-DBC): Advocates for action on embodied carbon and provides

certifications to buildings based on certain standards.

e BUILD, Department of the built environment, Aalborg University: Influential department on building
research and on developing suggestions for future building regulation. BUILD is responsible for

verifying the LCAs conducted as a part of the Voluntary Sustainability Class.

Data collected for this project

Number of cases and data
source

Number of cases: 72 (60 from Build and 12 from Ramboll)

Source: The Ramboll cases have initial been conducted as a part of DGNB-DK projects. The 60 cases
from build have been conducted or updated as a part of a report by BUILD for The Danish Housing and

Planning Authority (BUILD, 2021). 37 of the 60 cases are also DGNB projects.

Scope of data

Modules: A1, A2, A3, B4, B6, C3, C4 and D

Reference study period: 50 years

Square meter definition: Gross floor area (Danish definition)
Tool: LCAbyg (developed by Build AAU)

Background data: LCAbyg includes the Okobau database as generic data and possibility to use EPD’s
when appropriate. BUILD cases are mostly calculated with generic data based on Okobau 2020. The
updated version of the 60 building cases from 2021 also includes use of average sector EPD’s for Danish
concrete and wood (BUILD, 2021).

Other comments on scope: Module D is calculated separately
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FINLAND

Overall data situation in the country, and the relation to the data collected for this project.

At present, there is no systematic collection of buildings-level LCA data in Finland. However, in the future, the government aims to
develop requirements for collecting, analyzing, and aggregating generic reference data based on normative climate declarations of
buildings.

Regarding product-level LCA data, there is an EPD operator (RTS) in Finland. This is, however, not run by authorities. The government
has developed a generic database (www.CO2data.fi) for typical construction products and processes.

The data used for this project was created as a part of the test phase of upcoming regulation, the Climate Declaration for Buildings.
Two different consultants (Granlund and OneClickLCA) were assigned by the Finnish Ministry of The Environment to deliver cases for

this project.

Status on LCA methodology

The Ministry of The Environment published the 2nd version of the
whole life carbon assessment of buildings in June 2021. It is
based on European standards and Level(s), as well as feedback
from the first public consultation round from the summer of
2020. The method is a draft developed for the upcoming LCA
regulation and will be updated after the ongoing public hearing
round in autumn 2021. Reporting following this method includes

Status on LCA-based regulation

(5]

In Finland the initial planning and testing of LCA-based regulation
began in 2016 by the Finnish Ministry of The Environment, who
developed a roadmap for reducing the carbon footprint of
buildings. An upcoming regulation is currently being developed

under the name of ‘The Climate Declaration’ and includes
mandatory LCA-studies on all new construction as well as limit
values to whole life carbon. The regulation will be implemented at

the following life cycle stages: A1-A5, B4, B6, C1-C4 and D. latest in 2025.

e The Ministry of The Environment: Responsible for developing the upcoming regulation and the related
methods and reporting standards behind it.

e SYKE (Finnish Center of the Environment): In charge of CO2data.fi, the national generic database
for building products and processes.

e Green Building Council Finland: In charge of Embodied Carbon Commitments (voluntary
commitments for companies to decrease the embodied carbon of their products).

e OneClickLCA: An influential consultancy company and LCA tool provider with large amounts of data
from Finish LCA studies (as well as data from other countries).

Data collected for this project

Number of cases: 59

Source: 40 cases from Bionova and 19 cases from Granlund Oy.
Modules: A1, A2, A3, A4, A5, B4, (B5), B6, C1, C2, C3, C4, D
Reference study period: 50 years

Number of cases and data
source

Scope of data

Square meter definition: Heated floor area (Finnish definition)
Tool: One Click LCA
Background data: Various sources

Other comments on scope: Cases from Granlund Oy do not include module B5 in the scope of the LCA
while cases from OnceClickLCA do include module B5. Module D is calculated separately for all cases.
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Overall data situation in the country, and the relation to the data collected for this project.

The collected LCA data from France comes from the Scientific and Technical Centre for Buildings (CSTB) database, which has been
generated as a part of the voluntary reporting on whole life carbon encouraged in an experiment launched by the French Ministries in
charge of construction and environment in 2016, in parallel of the second period of the RT2012 regulation. The database, called E+C-
Observatory, is open source and contains 1197 cases. The LCA cases all follow the guidelines presented in the E+C- framework which
has been used as an experimental precursor to the coming embodied carbon regulation for new buildings RE2020 (E as environmental)
which enters into force from January 2022 (with several steps). CSTB has made an assessment of the quality of the LCAs in the
database and found that they are of varying quality. For this project, CSTB has pointed us to 712 cases of good high quality. For the
analysis in the Embodied Carbon Benchmarks project, these have been further filtered down to 486 cases, removing cases with missing

data.

Status on LCA methodology

The LCA methodology defined in E+C-, which is based on the
methods described in the European Standard EN15978 (2012),
with minor variation, is common and widely accepted in the
French construction sector and will help the transition to the
mandatory RE2020 regulation in 2022. Nevertheless, the
RE2020 LCA methodology differs from the E+C- one and from
EN15978 on several points, and the GWP results obtained with
RE2020 are not directly comparable to the one obtained with
E+C- because a “dynamic” LCA method was introduced in
RE2020 for GWP indicator.

e Scientific and Technical Centre for Building (CSTB):
that supports the Ministry for Ecological Transition in collecting LCA data through certifications and

classifications for buildings.

e HQE™: Certification that rewards buildings sustainable design, construction, operation and
responsible management as well as urban planning projects. Accredited operators are Certivéa and
Cerqual Qualitel Certification.

Status on LCA-based regulation

O

In 2022 a substantial revision, called RE2020, enters into force.
This replace the RT2012 regulation. It is applicable for new
residential buildings from January 2022 and for new offices and
schools from July 2022. So far conducting an LCA was optional,
encouraged by voluntary certifications, but the new regulation
introduces mandatory LCA-studies on these 3 building types. The
next revision of the RE2020 regulation is expected to include LCA-
requirements for all building types. The regulation also includes
other sustainability measures, such as requirements to report on
transportation of building materials, energy- and water use on the
building site, as well as waste from the construction site. The
regulation has been developed by the Ministry for Ecological
Transition with technical support from CSTB and the involvement
of many stakeholders.

For residential buildings (single homes and apartment buildings),
regulatory thresholds were defined for operational energy-related
carbon and embodied carbon, first for 2022 and becoming
gradually stricter (smaller) until 2031. For embodied carbon, the
2031 value will be the 2022 one minus 1/3.

For other types of buildings, carbon thresholds are not defined yet,
but they will probably follow a similar approach.

e Alliance HQE-GBC: French Green Building Council.

e Ministry for Ecological Transition: The governmental department responsible for the development

and enforcement of the RE2020.

Data collected for this project

Number of cases and data Number of cases: 487

source
assistance from CSTB.

Scope of data Modules: All life cycle modules

Source: Cases from the French database “E+C- Observatory”. The cases have been selected with

Reference study period: 50 years
Square meter definition: GFA (French definition, “surface de plancher”)

Tool: 9 tools were allowed in the E4+C- experiment, among them the LCA tool ELODIE developed by

CSTB.

Background data: INIES database (including specific EPDs complemented by generic datasets)
Other comments on scope: for materials, 1/3 of Module D is included if beneficial

ER

A public industrial and commercial company
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NETHERLANDS

Overall data situation in the country, and the relation to the data collected for this project.

In the Netherlands, LCA data on product level is generated by industry, and after mandatory review, it can be uploaded to a National
database known as the “Nationale Milieudatabase”. From the national database, the data is provided to an approved software for
calculations on the level of construction work (both building and infrastructural works). A team dedicated to the National Environmental
Database maintains the system and the database and provides access (under license) to the data. The database contains both LCA on

specific products (EPD’s) and generic data.

The data for this project is collected on the level of construction works. The data was provided by several data partners that have
access to building level calculations from their customers, or from the projects they have worked on. The data is made anonymous so
it cannot be traced back to the specific building. NIBE has conducted the data collection and has a proprietary list of the individual

buildings and data owners that have provided the data.

Status on LCA methodology

Conducting an LCA is mandatory for obtaining a building permit
in The Netherlands. The requirements for the LCA are described
in “Bepalingsmethode Milieuprestatie Bouwwerken” (method for
calculating the environmental performance from buildings). All
life cycle modules are included in the obligatory method. The
“Bepalingsmethode Milieuprestatie Bouwwerken” follows the EN

15804:A2 and provides additional information regarding
scenarios and default environmental profiles for transport and
energy.

The method has fixed waste percentages for building materials.
These are respectively 3% for prefab elements (e.g. concrete
elements), 5% for in-situ applied materials (e.g. bricks) and 15%
for ‘assisting materials’ (e.g. paint).

e Stichting Bouwkwaliteit (The Building Quality Foundation): In charge of developing the national LCA

o

In the Netherlands it is required to conduct an LCA in order to get
a building permit. This was introduced in 2012. The results from
the LCA must live up to a limit value (since 2018), that sets a
maximum of impact from GWP as well as other environmental
impact categories. The limit is expressed in €/m2 and is calculated
by a weighting of all impact categories (shadow prices). This
implicates that one cannot derive the resulting GWP/m2, if one
only has the results in €/m2.

The limit value is tightened periodically and is announced to
decrease from 1,0 (introduction value)€/m2 in 2018 to 0,5 €/m2
in 2030. The Dutch software for performing calculations on Building
level also provides the underlying environmental effects (like
GWP). Consequently, the user can also obtain environmental effect
data, per LCA module for the complete building.

Status on LCA-based regulation

methodology. The members are both governmental representatives and industry players.

e NIBE: An influential, private consultancy firm specialized in services related to sustainable

construction.

e Dutch Green Building Council: Advocates for action on embodied carbon and provides certifications

to buildings based on certain standards.

Data collected for this project

Number of cases: 50
Source: NIBE.

Number of cases and data
source

Scope of data

Modules: A1, A2, A3, A4, A5, B1, B2, B3, B4, C1, C2, C3,C4, D

Reference study period: 50 or 75 years
Square meter definition: Gross floor area (Dutch definition)

Tool: SimaPro

Background data: Ecoinvent 3.6

Other comments on scope: Module D is subtracted (credit)
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Appendix 2 - EMBODIED CARBON LANDSCAPE IN THE EU
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Country

Austria

Standardized
LCA method/
scope (Y/N)

No, but there is
a nationally
accepted
methodology

Embodied
(Y/N)

carbon regulation

No
Relevant regulations:
IBO OKOPASS

Embodied carbon front runners
(govt/ academia/ industry/
certification bodies)

IBO - Osterreichisches Institut fir
Baubiologie und -6kologie

19

Details / comments

Institut flir Baubiologie und -6kologie has published what constitutes the nearest to
a national embodied impact evaluation methodology. The name of this methodology
is Okoindex 3 (Okologischer Kennwert der thermischen Geb&udehiille). This
methodology is a weighted score of global warming potential (carbon footprint),
primary energy depletion, and acidification, expressed as an A to E rating. The scale
of performance has been fixed by IBO. The calculation data applied for these
analyses are provided by Baubook, which is a limited company owned by a regional
energy association and IBO.

Austria has a governmental environmental rating system called klimaaktiv, which
applies the Okoindex 3 as the methodology for the building materials environmental
impact assessment. Materials assessment is a mandatory part of the certification.
Performing well in this certification can make residential buildings eligible

for an additional environment-related subsidy. This certification has been applied to
over 500 buildings.

Belgium No, but there is | No See section above See section above
a nationally : .
accepted Relevant regulations:
methodology Circular Flanders: Green Deal
Circular  Building, Open Call
Innovative  Circular Economy
Projects
Brussels: ‘Guide de gestion des
déchets de construction,
Programme Régional en Economie
Circulaire (PREC)
Wallonia: TOTEM: instrument to
evaluate the environmental
impact of buildings
Bulgaria No No Data not obtained Regulation soon to include operational energy

“The upcoming legislation transposing the EPBD at national level will ensure that
energy performance requirements are part of the building codes. It is also required
by the EPBD to relate energy performance requirements to primary energy
consumption, in order to have a more accurate picture of the energy

quality and related CO2. No requirements for compulsory use of renewable energy
in new buildings. However, in the Energy Efficiency Law it is mentioned that the
renewable energy use should be considered as a possible option during the design
phase of the buildings”
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Country

Standardized
LCA method/

scope (Y/N)

Embodied
(Y/N)

carbon regulation

Embodied carbon front runners
(govt/ academia/ industry/
certification bodies)

20

Details / comments

Croatia Data not | Data not obtained Data not obtained
obtained
Cyprus Data not | Data not obtained Data not obtained
obtained
Czech No No Technical and Testing Institute of | **embodied carbon is optionala SBToolCZ is Czech method for complex quality
Republic Civil Engineering Prague, sp | assessment of building performance in which the characteristics of the building and
(TZUS Praha, sp) its surroundings are evaluated with respect to the sustainable development.
Building’s impacts on the environment, social-cultural aspects, functional and
technical quality, economic and management issues and location of a building are
Research Institute of Civil | Included in the assessment.
Engineering - CertifikaCni | The method contains a set of criteria which is evaluated based on the basic
spolecnost, sro (VUPS) characteristics of the building and its surrounding; and based on this evaluation the
building obtain one of the three certificates (bronze, silver or gold)
Denmark Yes Yes Danish Ministry of Environment | See section above
) . and Food; Ministry of Industry,
Relevant regulations: Business and Financial Affairs;
The National Strategy for = Danish Energy Agency
Sustainable Construction Build Institute, Aalborg University
Danish Green Building Council
Estonia No No Ministry of Economic Affairs and | Currently there is an ongoing study by TalTech, which should establish suitable
) -, Communications method and scope, is carried out. The results of the study will be finalized by the
Relevant regulations: Estonia’s end of the year 2021.
2030 National Energy and Climate | TalTech expert level knowledge
Plan (NECP 2030) working on the development of | The proposed method is carefully aligned with the European Standards EN
national methodology and | 15804+A2:2019 and EN 15978, the European Level(s) framework, and with
creating LCA materials database | international best practice.
(for CO2eq emissions).
Scope: A1-A5, B4, B6, D.
Scope of functional systems: Ground, Wall, Slab, Roof.
Impact of use stage operational energy (B6) is considered via EPC (EPBD)
requirements. As Estonia has very high grid electricity emissions factor, it is
important and can be considered as part of LCA assessment.
An official from Estonia notes that the number of experienced individuals and
enterprises capable of performing LCA assessments is low, and that less than 10
individuals/enterprises could be identified with such skillsets. It is estimated that
less than 5 cases are available.
Finland Yes Yes See section above See section above
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Country

Standardized
LCA method/
scope (Y/N)

Embodied
(Y/N)

carbon regulation

Embodied carbon front runners
industry/

(govt/ academia/
certification bodies)

21

Details / comments

France Yes Yes See section above See section above
Germany No, but a | No DGNB In Germany there is no national LCA-based regulation. However, an official method
nationally . for assessing the sustainability of a building,
accepted Relevant frameworks: BNB BNB (Bewertungssystem fiir Nachhaltiges Bauen), has been developed and
method exists Bewertungssystem Nachhaltiges | The Federal Ministry for the introduced in 2009. Conducting an LCA is a part of this assessment, and the results
Bauen or BNB Environment Nature | from the LCA will be a part of the final score. The score determines whether
T Building  and | the building obtains a bronze, silver or gold level.
Deutsche Gesellschaft fur | Nuclear Safet’y . ; ; -
Nachhaltiges Bauen (German Since 2011 it has been obligatory for all federal buildings to conduct an BNB
Sustainable  Building  Council assessment, and as a part of this, an LCA. Federal buildings must obtain a silver
DGNB) BNB Assessment ! level in order to get a building permit.
System for Although there are no requirements at national level for the execution of building
LCAs, there are some states that set regional requirements where they have also
Sustainable chosen to follow the BNB system, and also require a minimum of silver level.
Building. Deutsche
Gesellschaft fiir Nachhaltiges Bauen (DGNB) is the most popular
sustainability certification scheme in Germany. The results from an LCA counts in
the overall score, and DGNB is therefore a driver in normalizing the use of LCAs in
the German construction sector.
Greece No No Not assessed
Relevant regulation:
National circular economy
strategy
Ireland No, but a | No EN15978 sets out how the full life cycle carbon and other environmental impacts

nationally
approved
method exists

Relevant regulation:
EN15978

should be calculated setting out the modules relevant to each part of the building
lifecycle.

There are currently no definitive plans in Ireland for regulations but there are a
number of positive indicators that this is likely to happen over the next five years.

Ireland’s national certification scheme for homes - Home Performance Index awards
credits for embodied carbon calculation and LCA. The international certification
schemes for non-residential buildings LEED and BREEAM also award credits for the
calculation of Life Cycle Assessment and embodied carbon. This is driving interest
amongst professionals in calculation.

However, there is also an increasing interest from the investment community in
embodied carbon and this is likely to grow over the coming years.
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Country

Italy

Standardized
LCA method/
scope (Y/N)

Embodied
(Y/N)

carbon regulation

No
Relevant legislation:

Towards a Model of Circular
Economy for Italy - Overview and
Strategic Framework

Embodied carbon front runners
(govt/ academia/ industry/
certification bodies)

Casaclima Nature, Casaclima
Nature, GBC Home Ministry of
Environment

22

Details / comments

No systematic collection of data on embodied carbon from of the Italian systems
evaluate embodied carbon.

There are is regulatory measures on embodied carbon. No national, common agreed
LCA method or tools has been identified.

method exists

Relevant regulation:

A Circular Economy in the
Netherlands by 2050 + Dutch
Building

Code (Bouwbesluit
2012), Article 5.9.

Lativa Data not | Data not obtained No data obtained
obtained
Lithuania No No Environmental Protection Agency | There are plans to prepare the methodology for modelling whole building life cycle
in Lithuania which is subordinate | and to model all stages of life cycle it is important to have this information
to the Ministry of Environment of | about construction products. The preparation should begin in 2023.
EEZ l}sgil:]blilr?s%ftbggﬁsaniﬁvzegg ?r: One of the plans of the Ministry for the future is to prepare the methodology for
Lithuania’s greenhouse gas modelling building life cycle to evaluate th(_e impact of_ structures, buildings,
(GHG) emissions inventory construction products/materials on the environment, climate change, _he;lth,
preparation. the opportunities of waste recycling, second use, circular economy principles
in all stages of building life cycle (planning, design, construction, use,
demolition). To evaluate these things like formation of waste, greenhouse gas
emission in the whole cycle of the building in the early stages of planning
and design would be very helpful and useful for all participating in the fields
of waste and construction sectors. The preparation of the methodology is planned
to start in 2023.
Luxembourg | No data | No data obtained No data obtained
obtained
Malta No data | No data obtained No data obtained
obtained
Netherlands | No, but a | No See section above See section above
nationally
approved
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Details / comments

Polish Green Building Council | There is no regulation of whole life carbon in Poland. Large investment companies
Institute of Innovation and | and developers are showing interest in conducting LCAs on construction projects as
Responsible Development Polish | a part of voluntary sustainability certifications. The Polish Green Building Council
Circular Hotspot expressed difficulties on getting data on the topic of embodied carbon, since the
results of the LCAs are not systematically gathered in a central repository. As in
many other countries, the data stays with the building owners, the consultancy
companies conducting the LCAs, the providers of the LCA
tools or the certification bodies.
Portugal No No regulation includes embodied | Certification: LiderA LiderA: acronym for Leading for the Environment for sustainable construction, is the
carbon. designation of a Portuguese voluntary system that aims to carry out.
Relevant regulation:
Action plan for circular economy in
Portugal: 2017-2020
Green Growth Commitment
Romania No No regulation includes embodied | Romania Green Building Council | In Romania, the energy performance certificate has been compulsory for new
carbon. and the Green Homes | buildings since 2007. Romania has building code requirements only for new buildings
B Certification and no whole building energy performance-based requirements for new buildings
Relevant regulations: and renovations.
-, Owners Association Office
Romania’s  strategy for the Romania has prescriptive/ element-based criteria for thermal insulation and an
transition to a circular economy overall heat transfer coefficient G-value.
(ROCES) 2020-2030
From 2011 energy certificates are mandatory whenever a flat or house is sold or
rented, thus creating an awareness raising wave that could be used to push for a
stronger refurbishment and a new nearly zero-energy construction programme.
Slovakia No data | No data obtained No data obtained
obtained
Slovenia No No Ministry of the Environment and | The majority of LCA in Slovenia is still done on product level (for EPDs). It is
) Spatial Planning estimated there are less than 5 cases.
Relevant regulations:
. ZAG
Roadmap towards the circular
economy in Slovenia
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Details / comments

Spain No GBC Some academic studies have been made on embodied carbon in the Spanish
) (Espana) (https://gbce.es/blo building stock, but with variation in scope and method, since there is no agreed
Relevant regulations g/proyecto/buildinglife/) national standard on how to conduct an LCA (Soust-Verdaguer, 2021). It might be
Climate Change law (recently | ® ITEC(Catalunia) BEDEC databa | possible to collect enough data from these studies to do a baseline, but it would take
approved in 2021), “encourages se (https://metabase.itec.es/v | a lot of effort to make the data comparable due to the different methodological
the use of materials with the ide/es/bedec) approaches. There are no regulatory measures on embodied carbon in Spain, nor
smallest possible carbon | ® Instituto Torroja any official methods or tools.
footprint” (Measd{;'d) (https://www.openda More than 50 Spanish LCA case studies indexed publications are
VERDE certification (GBC | o A.sociacién Ecémetro detected in Scopus in the last 5 years, however, different methods and tools
Espafia), a (Madrid) (http://ecometro.org are used for the LCA implementation.
volunteer Spanish sustainability /evaluar-un-proyecto/)
rating system that used a | e University of Sevilla (TEP 130
qualitative LCA based approach in and TEP 986) (Andalusia)
the assessment process. e Other Spanish universities
such as University of Granada
(TEP 968), University of
Zaragoza, UPM, UPC,
UNESCO Chair in Life Cycle
and Climate Change
Sweden Yes Yes Boverket In 2022 regulation targeting sustainable construction called Klimatdeklaration (the
: . . climate declaration) will come into force in Sweden. As a part of this, it will become
Relevant regulation: The National Board of Housing, | gpligatory to conduct building LCAs on new build (Boverket, 2020). A
The Climate Declaration Act for Building and Planning second version of the regulation is to be implemented in 2027, where limit values
new buildings for the results from the LCA will be introduced.
Switzerland No No e LCA studies related to the SIA | There is upcoming LCA-based regulation (BPIE, 2021). The construction company
e PORR (construction company) PORR provided a cross-country dataset of 22 cases for AT, DE, CH for the study.
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GREEN
BUILDING
COUNCIL

FINLAND

Green Building
Council Finland

Miisa Tahkdnen
Leading Specialist
Miisa.tahkanen@figbc.fi

Green Building Council
Finland aims for sustainable
built environment

Strong expertise and extensive collaboration
have been at the heart of our operations since
FIGBC’s founding in 2010.

The impact of our work is based on the
cooperation of our members, experts, and our
international network.




Our vision

Our vision is that in 2035 the Finnish built environment is a key part of the solution
for mitigating climate change and operates as a circular economy

Our objective
Our obijective is that in 2030

 Properties reach net zero energy consumption
* Production and constructions emissions are reduced 40 % from 2020

« Built environment operates as a circular economy

GREEN ]
BUILDING
COUNCIL
FINLAND

World Green
Building Council

We are part of the
worldwide World Green
Building Council network. At
the moment the network
consists of about 70 national
GBCs located all around the
world.

World Green Building
Council network has five
Regional Networks

WORLD
GREEN
BUILDING
COUNCIL

FIGBC is part of Europe
Regional Network.
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Green Building
Council Finland’s
Core Functions

GREEN 1 l‘
BUILDING
COUNCIL

FINLAND

Committees and Expert
Groups

« FIGBC’s Committees and Expert Groups are
networks made up of our member
organisations’ experts

« Each has its own objectives that contribute to
the sector’s sustainable development




Common metrics matter

« Common understanding and agreement of essential terminology is important.
Using common terms increases the reliability of claims on carbon neutrality or
emissions compensation.

« Green Building Council Finland published Guidebook for responsible
Voluntary Emissions Compensation in the Building Sector in 2022

+ Green Building Council Finland published Guidebook for applying DNSH 2,
4, and 6 Criteria of the EU Taxonomy on in 2022

« The Guidebook provides concrete instructions for the aqcuisition of high

quality and responsibly sourced emission compensations _
BUILDING
COUNCIL
FINLAND

FIGBC’s Committees’ Publications

* Definition of Sustainable Infrastucture Mitets KA s

......... ja kiertotal

KOOSTE OREN BURIING COUNGIL FNLAND VERKOSION TYCSTA 201

* Net Zero Energy Consumption for Properties
+ Definition of Sustainable Urban Planning

+ Steps for Low-Carbon Property Energy
Consumption

Just now

* Net Zero Carbon Buildings Guidebook has
progressed to pilot phase o GREEN

FINLAND
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“Most people have good intentions

and want to make a difference. The

hard bit is we've all locked ourselves
into patterns that make it very difficult

to be the first person or company or

industry to step forward. But I'm
absolutely confident we can do this.”
Louise Kjellerup Roper, CEO of Volans, a UK think-tank [1}

GREEN
BUILDING
COUNCIL

FINLAND

—
|
y

GREEN
BUILDING
COUNCIL

FINLAND

.

Sustainable Readl
Estate Market in
Finland

Miisa Tahkdnen



Background 1

« Traditionally the environmental impact of construction projects has been seen to
largely be a result of the energy consumption of buildings. Though energy
consumption does create a massive amount of greenhouse gases, we have come to
notice that more and more attention should be placed on the embodied carbon of
construction products.

+ In modern energy efficient buildings over half of life lifecycle emissions might be
produced before the building is even taken into use. That's why it is key to also focus
on the emissions resulting from the production of construction materials and of the
construction sites themselves. These are called embodied emissions.

GREEN
BUILDING
COUNCIL

FINLAND

Background 2

+ Building emissions should always be evaluated as a lifecycle assessment. The calculation of emissions should
begin with the sourcing of natural materials, run through the construction product industry and construction
sites into the energy consumption of buildings and finally the recycling of demolition waste.

+ There are generally accepted systems for analyzing such lifecycle emissions such as the EN Standard EN15978
and the EU Commission’s Levels framework. Whole life carbon analysis has also been included in most of the
major environmental certifications used in real estate projects. The certifications are voluntary but are more of
a rule than an exception in the commercial real estate investment market.

« Atrend can be seen throughout the Nordic countries, and more recently also in the Baltics, to regulate the life
cycle emissions of construction. Life cycle emissions would be regulated as a part of the building permit process
similarly as energy efficiency has been done for several years. Legislation is in place already the Netherlands,
France, Sweden and Denmark and is being developed also in Finland, Norway and Estonia in the near future.

GREEN
BUILDING
COUNCIL

FINLAND
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Renewable energy in the real estate sector

B Electricity [ Heating

100 %

80 %

60 % - - - -

40 % : 3 : : i :

71 % 63 % 60 %
20 % % 8%
0% — — 2%
Residential Office Commercial Industry

Lahde: KTI Yritysvastuuanalyysi 2022
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Environmental certifications

0% S% 1% 15% 20% 25% 30% 35%

| |
Will certify all new and major renovations, maybe — 2%

some exisiting | |

Will certify some - L B%

High sustainability ambitions, but no certifications

No certifications - 6%

l‘lD%

GREEN
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FINLAND
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Certifications in the market

_—

2015 2016 2017 2018 2019 2020 2021

LEED New Construction & renovations 69 82 101 114 180
LEED Existing Buildings 18 27 32 32 85
BREEAM New Construction & renovations 37 54 66 73 64
BREEAM In-Use 3 24 52 76 279
Joutsenmerkki 0 15
GREEN ﬂ |
BUILDING
COUNCIL

FINLAND

Whole Life Carbon
in the Finnish

Context

Miisa Tahkdnen



WHOLE LIFE CARBON

Building assessment information

PRODUCT | | CONSTRUCTION USE END OF LIFE
stage PROCESS stage stage stage
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energy use
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Nordic overview on low carbon construction

Finland Denmark Sweden Norway Iceland EU
HE =NEm Il- Il- -
Hl EEE sl
Carbon goal Carbon neutral  70% reduction  Carbon neutral  Carbonneutral  Carbon neutral 559 reduction
2035 in2030 in2040 in2030 2040 in 2030
b according to according to
1 |
s 1990-leve! 1990-leve|
after Climate- Climate neutral
neutral 2050 2050
Regulation on 2025 2023 January 2022 January 2022 - 2027
low-carbon (proposed)
construction
Regulation incl. 2025 2023 buildings 2027 proposed -
limit values above1ocoom: by Boverket
2025:all
buildings
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Helle Reder Momsen, Pohjoismainen ministerineuvosto, 2022.
Esitetty Vahdahiilisen rakentamisen vuosiseminaarissa 4.4.2022

Reuse
Recovery
Recycle
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15 [kgCO2e/m2/a]

C=11+8,6=9,7
kgCO2¢/m2/a

8,6
} 5,6
| — — = 11

84

B A1-3-56-86=-32
kgCO2e/m2/a

L

* How biogenic carbon in
considered in LCA (YM,
20212). Source: Granlund
2022

10

Recomendations for timber construction 1

* Wood products help reduce the carbon footprint through lower emissions from
production chains

« The origin of wood must come from sustainably managed forests, or it will turn into
an emissions sourcel

« There are many uncertainties related to the calculation of the temporary carbon stock
of wood products as climate benefits

« With current recycling methods, carbon stock is released at the end of the life cycle
resulting to emissions just shifting
» The assumption that the raw material is carbon neutral only applies in the very
long term. In the short term, cutting down a tree can create "carbon debt".
*  — Increasing the stock cannot be considered comparable to emission reductions
and is not recommended to be used in the pursuit of carbon neutrality _—
BUILDING
Source: Granlund 2022 ey

FINLAND
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Recomendations for timber construction 2

* Increasing the recycling of wood products to prevent the release of bound
carbon at the end of the life cycle
+ Use of wood for long-lasting products
« Carbon stored in the frame is retained for the longest time
« Improving the recycling of shorter-term parts very important
- Site disposable timber (e.g. moulds) out of use / circulation!
« NOTE: use in construction is the longest-term use

+ Looking at the origin of wood and the use of the forest!

« Can forest use control better promote the development of carbon stocks
and avoid a drop in the development of carbon storage? wﬁ&iﬁg’

COUNGIL
Source: Granlund 2022

FINLAND

GREEN
BUILDING
COUNCIL

FINLAND

Néi¥ﬂéiéi suunnan,
auvultaa matkalla.

GREEN
BUILDING
COUNCIL

FINLAND
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Interview meeting for wood construction in terms of finance and durability/A&E D

AN
S T7ATV RAEMAKDBRRADSHIcA VT E1—RE
BB 5% January 2023 9:00-10:30/20234E1 8 5H9:00-10:30
1%Fh Ylva, meeting room/Ylva, 2&E
Antti Ruuska (AR), Ylva - Chief Sustainability Officer / LV X5 7> 7«4 (Ylva- F—7
YRXTF4FEYT AT 4 —) , Shin Murakami (SM), Sugiyama Uni - Professor/ £ &
HEE |0 (BBIUX - #3%) |, Hiroki Ishiyama (HI), Osaka City Uni - Associate Professor /1115
B (CKBRAILK - HEHIR) , Daishi Sakaguchi(DS), Nihon Fukushi Uni - Associate
Professor AiRAK®E (BAREHLKT - HEHIR)
ERXH 2023%F1H6H RAE ROKRSE
m ERE
sem (1) General condition of wood building/A<iE Z 5 D — %I AR IR
(2) Forecast of future of wood construction/AxE iR E D IFEM 75 BaE U
(1) General condition of wood building
Could you explain your organization? (SM)
- Ylvais owned by student union of Helsinki university, 26,000 students. (AR)
- Main business is student apartment and restaurant business. The profit is going back
to student of Helsinki university. (AR)
- Ylva is keen and responsible for the best of sustainability. Real estate team in Ylva
has a project manager and hire a contractor for each project. (AR)
- Two models for construction management and construction service. One is to provide
a list of criteria for the contractor and they will oversee design and budget. The other
is to manage the project as Ylva. The project decision will be mainly based on the
competition. Construction service means that a contractor will be a part of Ylva team.
(AR)
S - Sustainability for Ylva is highly important. Ylva owns different buildings with different

ages. The first thing is managing existing building. The second one is to reach carbon
neutral by 2025 buying emission free service like heat pomp system from domestic
market. Emission free policy officially started from 2023. For emission free, cutting
energy consumption is important and trying to develop the system. (AR)

What kind of policy do you have when you do a project? (DS)

- For new building, whole lifecycle must be carbon neutral. Calculating carbon footprint
for each project and comparing emission and cost of structure, concrete, and wood
structure. Investigating reduction of emission by green strategy is converted to euro
and make decision. (AR)

(2) Forecast of future of wood construction/A3EEE DGR3 BE U
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Sustainable material tends to be more expensive. What do you think of the cost? (HI)
Carbon is not economically visible, but carbon pricing way of thinking will be applied
to think of the total cost and value in the market. Environment unfriendly building
might be avoided by companies or market. (AR)

Ylva would like to do challenge and show new possibility to market and industry.
Active students will be interested in student politics and also sustainability, but Ylva is
independent from the union and the board member of Ylva consists of professionals.
(AR)

Does Ylva build or own wood building? (SM)

Yes, Ylva owned wood log cabin 60km from Helsinki and villa in eastern Finland.
School, public buildings build in 1950-1960 had indoor air problem and replaced by
wood structure. In this 10-15 years, the number of multistory wood buildings
increased. But many of wood buildings must be covered by gypsum board and
cannot feel that they are actually wood building. Fire safety and sound problem are
also barrier for wood structure. (AR)

How about the cost of wood building? (DS)

Wood building has relatively more maintenance cost comparing concrete building if
the facade is by wood. The details of wood buildings are more complicated and more
demanding from the initial design stage, which will end up with longer design time.
Concrete building is more standardized and better price competition. For wood
building, the choices are more limited and tend to be more expensive. (AR)

Wood structure is provided by architect or material supplier? (HI)

Normally, wood structure system will be provided by the supplier. More experience
will lead to shorter design and construction time. However, the number of wood
structure engineer is still lacking even in Finland. The time for the development will be
dependent on how many buildings you will build every year and more building
experiences will surely help the development. For concrete building, the regulation is
very simple in terms of fire regulation. But for wood structure, the regulations are
different in areas and local rules, the suppliers are limited, which make the spread of
wood structure more complicated. (AR)

Is there any open data base in Finland? (HI)

For instance, CO.,.fi is existing and sharing different kind of CO, emission for different
parts and components. Puuinfo is also an example and showing different types of
details. (AR)

For Ylva, sustainability is important but not focusing on wood structure. Why? (DS)

For example, Ylva tries to put wood structure (light weight) on top of existing building
(concrete), but it was technically difficult. From this experience, Ylva understand it is
not easy to use wood structure for renovation. For the case of new buildings, on the
other hand, City of Helsinki will sometimes require wood construction in some areas
and that will encourage companies to use more wood. According to newest research,
carbon sink in Finnish forest decreases and Finland has been cutting so much forest
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lately and not sustainable. Using wood is not always sustainable and clearer LCA
calculation is needed, and forest management should be also sustainable. To use
wood, we need a link to forest. (AR)

Do you have something to add to your comments? (DS)

- Another important perspective is to utilize existing building, materials, and structures.
Demolishing old buildings and building new buildings even with wood is sustainable?
This point must be included in the investigation project. Making best use of existing
resource and material will be also important for sustainability.

For the renovation purpose of existing building, wood is soft and easier to be redesign
for renovation to extend lifecycle and to raise building performance. (AR)

(BAZER)

(1) RERED—MRITIRRT

- BREOERBILED K S BERD. (SM)

- YaldNILY Y EFREDFEESICL > TEESNTH D, 26,000 ADZEENFIE L
TW3, (AR)

- YVaDEREBEE, BFET/IN—RELARNTIVEEERB>TWS, COEETESN
BSHEWEANILY Y FREOZEITETL TWS, (AR)

- YvalgB AT FEY FolcETHERLTH D, EFERERF > TEEICDHBA TV
%, YNaDAFEF—AICIE 7OV 7 NYX=Iv—DEDH, 7OV I/ k&I
BEEETESCET/AY IV MNETR > TWS, (AR)

- BBIBBEBIY—ERICIE2DDETILAH D, OEDIE. FBREEHICEEDY X K
ZIRMLU. WODNKFETFEZEEIZANTH D, H50&DIE. Yvae LTFO
VIV MNZEDHDEBNETEE TSI ETH D, (AR)

- 7OV MORER, EICAVYRTITDONS, £fee IVANZIY3Y - —E
A&lE, BEEENYNaDF—LD—BEERDIEEZEKLTWS, (AR)

- YhvalcE > T, YRATFEU T A IBIERBICEETH %, YvaldERA BREFHROEY =
FIELTWS, £9. F—lc. BFEOBYZLWHNICEET 2NN THD, 55—
2. BTSN SE— R RY TV RXTLADOLSBHHEARADLBEWH—EXZEAL
T2025F X TICA—RYZa— I ZERT B &ETHD. (AR)

- J4YZYVRTR. IZvyay - 7U—BEKIE. 2023FEm S5 ERICHAI NG, #
DERDEOHICIE. TRILF—HEBEDHIRNEEZETHD., ZDROHDY AT LRE
ICHERDEATVS, (AR)

S FOVIVREFSET EOKSHBKRUY—EE>TWEDOH? (DS)

- HROBEE. SATHA LGRS A—RY T2 — RS TRFREES BV, 7O
JrIRSEICA—RY Ty N FUY R EHE L, S, RCE. AEOHLEEE X
NEZNZNRERT 3, £, 7'V —VEERIC S 2HHBEREZ 1—OICREL TR
HU. BRNICESLEHE IOV LY FOREERET . (AR)

(2) NERBEDIFENZEBEL

- Y RTFTFTIVEBEMEESMICBRZERNH D, COARAMEICODVWTIFEDLSICE
ZTWBH? (HI)

- A—ARYVIREBRNICRZBGWNS, h—Ry 754V V7 DEZA%ZIGAL T, TiHT
DA EMERE h—F IV TEZTEEICRDEATWS, e, BEBICEVWEY
& HRBICIEEEPHENSBRI NSNS UNBWIIENDE D5 KRB
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. ®FBEMAICH D, (AR)

Yivald#k# L. mGPEERICHLVWITEEZRULEWE R > TEEICEIDEA TN
o

HEBICIB T 2R BZERFBZEBEYPTRTFEY T4 ICEkEHDTH S SHN
YivaldHHEN S U BRAZ L TED., RERIEIBFIOEMARTEBRINTWS,
(AR),

© Yiva [EREBEZFTEXIFERL TWLWSEH ?(SM)

YNaDFAE T BABEDHICIE. NILYYENS60kmDEZBICATI/INIANGHD,
HERICIEAREDRHES H B, 1950F N 519604F (CH T TE TSNP A HHES
. ENEIOBENH D, KEREICEZTHBRISNS B H o (AR)

ZD10-15F DI, NEDZERERENEML TS UH L. < OREEEYIZ

BER—RTELNTHD. AEREYTHD I LEERTIRVONHIETSH 5,
Flo. KEBORSMPEOMBEL AEREOEE B> T3, (AR)

- REBEDIAZAMIRUTIFEDRKITEZTWSH ?(DS)

AERBEE, V7 Y—NDORBEICHN, HIC77H—RKAKEDHSE, A7 U —
NDiZE t%«f%zr%zxjxh#M%m DD, Rfco REEEE. ¥IHAR
SN ST 4 TILDEMTH D FREHEENDANICR RS, —H T RCED
EMEILDBRELSINTED, MBTOMEHRFERL V. NREEEDHE. EREK
HDESNTED. KOEMICEBERNH S, (AR)

- REDYRATLAVEER. BEREZLIEMRA—A—DEHT 20D, (HI)

WHE., KNEBEYATLARY IS4 V-SRI h 3, REFEORBRE EITN
(. RE - BMIEEOEMEIC DN %, ULHL. 71V T Y RTHEREREDOEME
BELXLEARRL TWB, (AR)

. EFREABROBYEZRBTEI ML > T, ARICHHZEEIEIZED > T 3D &£
D% DEERBEZED C EHFARICRILD Z EIFBEVWRWTH S, £fe. RCED
BYoDBE. BIAICETZHEKRIEHFEICY Y TILTH D, LML, KEDHH. g
PO—NIIIL—ILTHEEDEGD, #HHGEBRSNTVWSH. REDERITLDE
MHICE>TWB, (AR)

DAV IVREA=T BT —IR=RFHZ2DH? (HI)

BIZIE, 74V ZYRTIE CO2AREDAYZA VA NDRHD, R EICER
DIEEDCO2HEHEEHE L TWS, Puuinfob ZD—HI T, L BREEDFHMETRL
TW3, (AR) .

- Yhalc&E > T, BRATFEYT A RBEERLDN., KOBEICIETA—AZALTWERL,
BEM?

Bl Z L. YivaTlE,. BBIFEORCEDEYD LICBRETHLIABEEZH T LS & Lich
BEiMNICR#E TH >l EDERAH e TNHHD., V/R—=2 3V TRKEZFES
DIFBZTIEBRWVWEEZTWS, (AR)
FUWBYIDZETIE. NLY Y EHIREREZERT DI ENHD. F50D
T—2APMBINIE, BEEFE>EARMZESLSICHRDEEZSNS, (AR)
RMOARICLDE. T4 VTV ROFMORRENEFHEIPLTED, 70407
NIZFRIEZ < DFMZ KLU TWB T, FRAETIHBWEDREL H D, A%
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FS5 &I TUHHATFHITILTIEERL, KDBEERLCAHENRETH D, FHFM
BELYRTFIINTHEINETH D, AMMZFHARICESICIE. REDDHBMND
N ETH 5. (AR)

- MICEROMEIEH BN ? (DS)

- 55DODEERBRE. BIEOEEY. MEL BEYZERATZIETHD, K&
THHVWEYZEULTCHUVLWENERE TR ENMTRTFIIICRZDN? DR
. BEOY I MCEEFNRIThERSBWEBbN S, BEOERYPHRZ R
KRICERTZZEH, HATAFEU T A DIZHICEETH S, (AR)

- -BIEEEYD) /S RN—2 3V DIFE. AMBRSHL FA TV AV ILDIERPESE
HEDELEDIZOD) / R—2 30D DBRANETS TH DO EIREEN S .

(AR)
mE SR L
n REIDFTE
5153 F B H ( EH) S 7&D
5FR
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1%Fh Aalto University Main building/ 7 7Lk KEX A Y ELT 4 v
W Pekka Heikkinen (PH), Aalto Uni - 3U%/N\1 v F RV Ny 71, Daishi Sakaguchi(DS),
Nihon Fukushi Uni - Associate Professor ARIAXS® (HAEALKZE - HEHKIF)
ERXH 2023%1H10H RAE ROKRSE
n BS
(1) The general maintenance plan in Finland/7 « > 2> RIc & T2 —MEBRAX >V T
— Y AEFTEICDNT
(2) Situation of Finnish market for wood construction and LCA/A&ERE & LCAICRE T %
T4V ROHHDRR
(1) The general maintenance plan in Finland/7 « > 2 > RICHB T2 —REEX >V TF
Y AEFTEICDNT
- According to the interview from different companies, there seems that there is no
specific maintenance plan for wood construction. Is it true?(DS)
| think that it is somehow true. Only in the case of wood facade, it has specific plan for
the maintenance according to the solutions. Also there is also service book for each
project.(PH)
- Is there any regulation or standard specifically for wood construction? (DS)
As long as you do not use wood outside, the load for the maintenance should not
different from structure or concrete structure. RakkenusTieto is providing the standard
book for the maintenance in general construction and there is wood parts like floor
RE and cladding as well in the book. (PH)

- In Japan, when we build concrete building, we reserved maintenance budget, lets say
1.5% of the total cost. Is there any budget reserve for project in Finland. (DS)
At lest as | know, there is no set up percentage of the budget in each project. City of
Helsinki has several wood apartments and they should know the number or data for
the maintenance cost. (PH)

- From one agency we interviewed, | heard 3-5 euro per floor square meter for the

maintenance they reserve. Does this sound reasonable for you as the budget of
maintenance? (DS)

It does not sound so much but it is of course better than nothing. Again, if wood is
used as load bearing structure, wood is not exposed to outside and not affected by
UV or water. Thus, the way for the maintenance should not be specific comparing
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other structure such as concrete structure or steel structure. (PH)

(2) Situation of Finnish market for wood construction and LCA/A&EIESE & LCAICEET %
7147y ROTFORR
- About the lifecycle of wood construction, we heard that Finland is cutting too much
wood and sustainable forestry is not achieved at the moment. Is it true? (DS)
There are a lot of discussion but currently it depends on whom you will ask this topic.
In my opinion, the amount of wood we used for construction is very limited and has
not affected so much. (PH)

- Do you have some experiences R&D project for renovation and some practical cases
for concrete building renovation with wood? (DS)
Yes, we do. Please refer to the slides provided. Timber based elements system with
wood frame, insulation and duct space attached to concrete structure. Old concrete
fagade and insulation were removed and this timber panels were attached. (PH)

- Did this timber panel become popular in the market? (DS)
Unfortunately, not so much popular. It was not because of the property of the timber
panel but because of difficulty of renovation. In the old building, the windows were
also old so that the properties of window affected the cost competitiveness and
performance of building. (PH)

- In Japan, the market still thinks wood construction is very expensive. It is also said
that wood structure is not competitive enough in the market at the moment. The real
estate company are also interested in utilizing existing buildings, lets say old concrete
building, structure is utilized and wood parts or components will be attached to the
concrete structure. (DS)

Yes, the method for wood renovation could be more developed and could be an
interesting international topic. (PH)

- The ministry has been giving subsidies to wood structure in Japan. How is the
situation in Finland? (DS)
Wood apartment has also been popular in Japan but a bit more expensive that
normal structure. But wood construction is easier to get subsidies for the project. The
choice of wood construction is still attractive. (PH)

(AAEER)

(1) ZavIVRIEBIFTZ2—MEBA>TFH Y AFEICDOWT

BRI T UV UIcET R, T4V T Y RTIE. KREBEEVWSTHERICAYTF
VAT UNBWERBWTWS, ERIZESRDD, (DS)

- EEZFOLSICERDONS, BE3A. KOT77H—RKEFIX. BYICEDNLTWSA
EBICIH U BEEHNGX Y TV ASENIITENTWS, £, 7OV V7 eI
Y—EZXTVvIDNBDERNLEREIEZFIICEEDHSNTWS, (PH)

- T4 YTV KT, MAKEOE TREEEICKE U REHICIEXELH 2D H ? (DS)
-BACAMEFERUBWED, XY TFYIADIcHDOERIE. BEYPRCEDEY) &
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ABRICETZ2T—952H>TW5EEZ5N%, (PH)

- ARAICA YT FYREBRICODWTEWEZE T}, 17071 FAX—RKILHD3

~51—ODAVTFHFVRABAZERELULTWDEE > TW e, ThiZFTEE L THYS

ERU BM 7 (DS)
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RUICEZ D, BEERICKEFESBE. ThHAKRERETH I, FOHEEEF. K&

ARICETSEINT, BARPOKOEELZITRWEICLKRS, LI > T XyTFY

ADFEIF. HOBEY TH BRCEPSIEE RNTHEFNGA VT FH Y ADREICR

ZEFEZIC< W, (PH)

(2) RKEBELLCAICEAT 747y ROMHIFDIRR

C RKEBEDSA T7HAIIIEDVWTTHZIN, 7007V REFROARZTD TETL
T. BROERHFMBEENS VO EDRRTETCVWAVWEWSEEE W, ThldAY
BRDTHSS>H ?(DS)

WBWBRF/NBDODEITHMN, SDETE, ZDT—IEFRZIARETRZNED
ZDTRBVWHNEBDNS, FADEZ TIE. BEICHESAMOEIZERICESNTWL
BIeHFEIRENTH S, (PH)

- RCEDEYMEAREICIET BIcHDHEAFE IO 7 NPEAFIEH D FIH,

(DS)

EHINEET Do CORISHKRHNTIATARESRBULTIELL, BRICHHAETD &L
REDTL—LA. Wit 40 hEIV 0 ) —NEEYICED MIFIARBRIL XY
NRATFLTHD, dWIVIY—RNDT7H—REMEMERDRE., COARED
IRXIVERD T fcb DIciz>TWB, (PH)

- ZDT A YN=IRRIY AT LIFHHETARDH 2 DM ? (DS)

BRBNS, ZNEETAINETOIF TGV, Zhid, TD/IXRILDEEES K
DEHEBYEDH L SICERL TWS, HVEY TR, BEED DT, BOREDE
YD IAX NBFEFEHPOHRICHEZRIFL T e (PH)

- BATE. FEABEEBVE VWS A X—IhB B, BIE. AERTEEEHNRNE
LEbND, FHESMLBEOEYEFBET S & ICEEAB D, FZEENIY
JU—RELEFAL., ZORCECKEDRPRPEHERD FIFZENSTEbER
TVWBDTREVWNERS, (DS)

AMEES U/ R—Y 3 VOFEE. BEERDTERTE ZHEMENS BT,
Lo LRESHZIENTEZTAEMLS 2 LR 2, ERERMEZE T A
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Teppo Lehtinen (TL), Ministory of Environment - Director General /L 77 4« %> 7w iR

(BREL - BR) , Matti Kuittinen(MK), Ministory of Environment - Senior Ministerial
Advisor/ 71 v T4 XY NYvT+4 (REHE - KEEEZEE) , Simo Le Roux(SLR),
Ministory of Environment - Project Specialist /1 €~ L JL— (REZ - 7OV 17
NAXRT+ )X K) , Daishi Sakaguchi(DS), Nihon Fukushi Uni -+ Associate Professor /
ROKE (BERBUKRE - EHIR)

(329=]

202318 11H SEAE ROKRSE

mBE

(1) Wood construction and the general maintenance plan in Finland/7 «+ > 2 > RIC &
(T BAREREE —MRNBEX Y TF > XEHEH

(2) Situation of wood construction and future of LCA/AEIESE & LCADRFRIMEICET S
KR

(1) Wood construction and the general maintenance plan in Finland

- How is the situation of wood construction in Finland and what is the current hot

topics? (DS)

Please refer to the document provided (in Finnish) for the status of wooden buildings
in Finland. Wood in public construction in Finland. Current hot topics in wood
construction in Finland are energy efficiency, material and renewable aspect and
circular economy. (TL)

Finland follows EU policy for sustainable forestry and wood construction. (TL)

30% use of the total material use is currently used in the construction and circular
economy is not enough. Using more wood is necessary. But cutting more wood will
ruin the diversity of forest. There are conflict between forest policy and wood
construction policy. (TL)

Sustainability Finland policy is limit carbon foot prints and life cycle assessment will
be taken into account to the building permission. The policy is already in the
parliament. (TL)

- The commons argument for life cycle assessment of wood construction is that wood

is good in the construction stage and demolition stage but the stage of in-use is much
longer. Thus the structure does not affect so much of LCA. What is your opinion?
(DS)

That is common in Finland too. When we think of LCA, energy efficiency is important
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but materiality especially for wood has to be considered. We need to find the best
balance of LCA in any structure no matter of concrete, steel or wood. (TL)

How much is the maintenance budget in general? (DS)

There is some budget. For the case of residential building, housing association will
set up budget for the maintenance. The association will reserve the cost for the
maintenance on the top of normal rent. For the case of public building, government
will prepare for the service book and also set up the budget for the maintenance in
each project. The budget will be dependent on the floor area and way of structure.
The percentage for maintenance is not regulated in the legislation. (TL)

So there is no difference in the budget for maintenance in concrete building or wood
building? (DS)

The case of the maintenance does not so differ in concrete or wood. The only
difference case will be wood used in exterior wall. Let’'s say concrete fagade does not
require maintenance but wood fagade need to be repainted every 10 years in
general. (TL)

When higher wood construction will be built, what is problem here? (DS)

There is no problem here expert cost and the necessity of tall building because
Finland is not so populated. In Japan, it will be typhoon. The strong wind will shake
the building and rigid structure will be broken down, which means more flexible
structure like wood will be better. (TL)

Generally, wood construction is more expensive 5-10% than concrete building. Is it
true? (DS)

Yes, it is true. The bottle neck is lack of designer and engineer for wood construction.
In the design phase of wood construction, more consideration in the details and
design will be required, which tend to lead to longer design duration and cost. Let's
stay that you do not have to think if you use concrete but you have to think and
consider more when you use wood construction. More experiences, standardization
and competitions will reduce the difference in the cost. (TL)

Any other reasons for the higher cost? (DS)

Yes. Technologically, sound proof and fire proof will be needed in wood construction
but not in concrete building. These will raise the price of wood construction. However,
if the building has sprinkler, the building will be safer, which will be good for the tenant
and owner of building. (TL)

(2) Situation of wood construction and future of LCA

What do you think of future of wood construction? (DS)

Wood construction will have benefit as well. Wood is dry construction so that the
construction period will be relatively shorter than concrete construction. This will
contribute cost down especially when the building scale is larger. (MK)
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- Finland has longer experience in wood construction. Almost 30 years. You still think
that designer and engineer for wood construction are still lacking in Finland? (DS)
Yes, | think still lacking because we have a slow start for wood construction even
though we started a first wood project in 1996. After we started wood construction,
company felt risk to start new method and wood construction did not become so
popular in the beginning. (SLR)

- What will be needed to make wood construction more popular? (DS)

The standardization is mandatory. The standardization will reduce the risk of
structure, durability and also the building cost, which will encourage company or
private sector to try wood construction. Architecture and cultural aspect are also
important. Japan has also traditions for wood building in long time and the key is how
Japanese people can respect the history and culture and utilize the knowledge to
modern technology to develop wood construction. (TL)

- What is the situation in Finland with regard to LCA, environmental certifications,
subsidies, etc. for wooden buildings? (DS)
The subsidies for wood construction are about 6million euro in a year. Let’'s say one
school building will cost 20million euro, so our subsidies is quite small but private
companies are trying to build wood construction and the market is moving to next
stage. Financial investor is more interested in green building and environmental
values for the building, which will drive wood construction forward. (MK)
In terms of environmental investment and carbon footprint, wood construction could
have more advantages comparing steel or concrete structure. The building types
such as day care center or some size of school made by wood construction would be
cheaper than concrete or steel. (SLR)
In LCA, how we could take into account of effect to biodiversity in the forest by wood
construction would be an interesting theme and project. (MK)

- What are your thoughts on maintenance regarding wooden buildings? (DS)
One of the cases in Putajavesi log school by YIT had a contract for life cycle of 25
years including maintenance. Student house developer would be a good contact to
know the exact number of percentages for maintenance. The maintenance budget
will be also dependent on the type of building such as commercial, residential or
education. (MK)

- In conclusion, the key to making wood construction more rational is standardization of
wood construction, education of professionals, LCA and presentation of
environmental values that attract investors. (DS)

(BAZER)

(1) 747V RICBITBIREREEE —MNGEX Y TF > XEHHE

T4V RICEITRZREEREDIRRICOVWTEREDAREICETAZRY NNEY Y
[EfEm? (DS)

- T4V RICBITBIAREEFEDIRTICOVWTIIRHETZER (74T REE) %
ZRUTELWV. T4 YTV RORHEBRICETIAM. 7107V NICEITBIARE
BEORAEDORY MNEYJE, TRILF—9EK, &L TORERVUAMOEBE
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ERTIELWLWA? (DS)

RCTHEARETE, AVTFYADT—ATIRENIFEZ DD TRV, HE—ES DI,
NEECARDMEDLN TWEHEETH S, FIZIE. RCOTFH—RKEAVTFYIADDRE
BWH, REDT7 7 H—RIEBEEI0ESEICBEDBEINREE R D, (TL).
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SUOMALAINEN PUUKERROSTALOHANKEKANTA 06/2022 -1-

JOHDANTO

Suomalainen puukerrostalohankekanta koottiin alun perin kesalla 2012 Puuinfon, ty6- ja elinkeinoministe-
rion seka Invest in Finlandin kayttéon. Puukerrostalohankekantaa on paivitetty sittemmin ty6- ja elinkeino-
ministerion toimeksiannosta vuosina 2014 ja 2015 seka ymparistoministerion toimeksiannosta vuosina
2017, 2018, 2019 ja 2020. Tdma kevaan 2022 paivitys on teetetty ymparistdministerion toimesta, ja on siis
hankekannan seitsemas paivitys. Hankekantaan kerataan kaikki suunnitteilla tai rakenteilla olevat vahin-
taan 3-kerroksiset puukerrostalohankkeet seka kaikki merkittdvat suuren mittakaavan puurakenteiset jul-
kiset rakennukset Suomessa. Hankekannassa ei esiteta jo toteutuneita kohteita.

Hankkeet on jaettu kolmeen eri luokkaan toteutumispotentiaalin mukaan:

1. varmat (osa 1)
2. todenndakoiset (osa 2)
3. mahdolliset (osa 3)

Luokka kuvaa hankkeen toteutumismahdollisuutta nimenomaan puurakenteisena. Paasaantoisesti hank-
keet, jotka ovat laajoja ja vasta kaavavaiheessa, eikd puurakentamiseen sitoutunutta rakennuttajaa/raken-
tajaa viela ole, on sijoitettu automaattisesti luokkaan mahdollinen. Luokitus ei siis kuvasta alueiden ja koh-
teiden toteutumistodennakoisyytta ylipaansa milla tahansa rakennusmateriaalilla, vaan ainoastaan toteu-
tumista juuri puurakenteisena.

Suraavassa on koostettu hankkeiden tiedot yhteen ja esitetty laskelmia tulevasta rakentamisesta seka
visualisoitu hankkeet Suomen kartalle.

Hankekannan on koonnut oululainen arkkitehti Janne Tolppanen (janne.j.tolppanen@gmail.com).
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SUOMALAINEN PUUKERROSTALOHANKEKANTA 06/2022 -2-

LUKUJA JA LASKELMIA

FAKTAA SUOMALAISTEN ASUMISESTA

Suomessa on n. 5,549 miljoonaa asukasta (Tilastokeskus 04/2022).

Asuntoja on 3,124 miljoonaa kpl (Tilastokeskus 10/2021).

Yhdessa asunnossa asuu keskimaarin 1,81 henkiloa.

Kerrostaloasuntoja 1,468 miljoonaa. Maamme kaikista asunnoista noin 47 % sijaitsee kerrosta-
loissa (Tilastokeskus 10/2021).

Suomalaisen asunnon keskipinta-ala (kun otetaan mukaan kaikki maamme asunnot) on 79,4 m?
(Tilastokeskus 10/2021).

Suomalaisen kerrostaloasunnon keskipinta-ala on 55 h-m? (Tilastokeskus 10/2021).

Jokaista suomalaista kohti on asuinpinta-alaa keskimaarin 40,8 h-m? (Tilastokeskus 05/2019).

LASKELMIA TIETOKANNAN PUUKERROSTALOHANKKEISTA

Uutta puukerrostalorakentamista tulossa varmoissa kohteissa n. 475 797 k-m?, josta;
- n. 394 882 k-m? on asumista.
- n. 80 915 k-m? on julkista, toimisto-, liike- tai hotellirakentamista.

Uutta puukerrostalorakentamista tulossa todennakdisissa kohteissa n. 128 327 k-m?, josta:
- n. 124 727 k-m? on asumista.
- n. 3 600 k-m? on julkista, toimisto-, liike- tai hotellirakentamista.

Uutta puukerrostalorakentamista tulossa mahdollisissa kohteissa n. 466 981 k-m?, josta:
- n. 466 431 k-m? on asumista.
- n. 550 k-m? on julkista, toimisto-, liike- tai hotellirakentamista.

Uutta puukerrostalorakentamista tulossa yhteensa n. 1 071 105 k-m?, josta:
- n. 986 040 k-m? on asumista.
- n. 85 065 k-m? on julkista, toimisto-, liike- tai hotellirakentamista.

Uusia puukerrostaloasuntoja tulossa:
- Varmat: 394 882 k-m? / (1,25 x 55 h-m? = 68,75 k-m?) = n. 5 740 asuntoa
- Todenndkoiset: 124 727 k-m? / (1,25 x 55 h-m? = 68,75 k-m?) = n. 1 810 asuntoa
- Mahdolliset: 466 431 k-m? / (1,25 x 55 h-m? = 68,75 k-m?) = n. 6 780 asuntoa
- Yhteensa: 986 040 k-m? / (1,25 x 55 h-m? = 68,75 k-m?) = n. 14 340 asuntoa

Uusia asukkaita tulossa puukerrostaloihin:
- Varmat: 394 882 k-m? / (1,25 x 40,8 h-m? = 51 k-m?) = n. 7 740 asukasta
- Todenndkoiset: 124 727 k-m? / (1,25 x 40,8 h-m? = 51 k-m?) = n. 2 450 asukasta
- Mahdolliset: 466 431 k-m? / (1,25 x 40,8 h-m? = 51 k-m?) = n. 9 150 asukasta
- Yhteensa: 986 040 k-m? / (1,25 x 40,8 h-m? = 51 k-m?) = n. 19 330 asukasta
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HANKKEIDEN KERROSALAT TAULUKOITUNA

Luvuissa on pyritty huomioimaan vain suunnitteilla ja rakenteilla oleva kerrosala, ei hankkeissa jo toteu-
tunut kerrosala. Mikali hankkeen kerrosalasta on esitetty vaihtoehtoja, esitetdan tassa taulukossa lukujen

keskiarvo.
HANKE KERROSALA KERROSALA MUU
ASUMINEN (k-m?)
(k-m?)
VARMAT HANKKEET
Espoon Djupsundsbackenin puukerrostalot 6 600 -
Espoon Keilaniemen Portti - 23 105
Espoon Metsapirtintien puukerrostalot 9 000 -
Helsingin Jatkdsaaren Wood Cityn toimistorakennus ja hotelli - 19 000
Helsingin Katajanokan Laituri - 23 000
Helsingin Karhukallion puukerrostalokorttelit 52 050 -
Helsingin Kuninkaantammen Eteldrinteen puukerrostaloalue 28 600 -
Helsingin Kuninkaantammen Lammenrannan puukerrostaloalue 38 300 -
Helsingin Leankadun puukerrostalo 2100 -
Helsingin Oulunkyldn puukerrostalot 6 317 -
Helsingin Pasilan Postipuiston Reformikortteli 11 900 -
Jarvenpaan Kirjastokadun ja Myllytien puukerrostalot 7 200 -
Kajaanin Sammonkaari 17 500 -
Keravan Kurkelan puukerrostalot 6 063 -
Kirkkonummen Pyssysepéankaaren puukerrostalo 5970 -
Kuopion Julkulan puukerrostalot 5787 -
Porvoon Lansirannan puukerrostalokortteli 15 245 -
Porvoon Tehtaanpuiston puukerrostalot 13 750 -
Tampereen Hervantajarven puukerrostalot 5000 750
Tampereen Hippos 35 000 -
Tampereen Rauhaniementien puukerrostalo 3 000 -
Tampereen Vuoreksen Isokuusen alue 46 000 -
Turun moderni puukaupunki — Linnanfaltti 23 500 -
Tuusulan monitoimitalo Monio - 8 800
Vantaan Puu-Kivistdn puukerrostaloalue 50 000 6 260
Vantaan Tikkurilan puukerrostalot 6 000 -
Yhteensa 394 882 80915
TODENNAKOISET HANKKEET
Espoon Makkylan Bokylan puukerrostalot 13 000 -
Helsingin Aarteenetsijantien puukerrostalot 18 900 -
Jyvaskylan Kuokkalan Kalon 9 250 -
Kangasalan Lamminrahkan puukerrostalot 11 600 -
Keravan asuntomessujen puukerrostalo 3754 -
Kirkkonummen Juhlakallion puukerrostalot 3973 -
Kirkkonummen Tolsanmaen puukerrostalot 6 050 -
Kokkolan Kaustarinkadun puukerrostalo 1090 -
Lahden Svinhufvudinkadun puukerrostalo 2200 -
Oulun Ranta-Toppilan puukerrostalot 3400 -
Pirkkalan Turrin puukerrostalo 2000 -
Tampereen Hatanpaan puukerrostalo 1700 -
Tampereen ltsendisyydenkadun puukerrostalot 9780 -
Tampereen Kalevan puukerrostalokohde 10 500 -
Tampereen Pinninkadun puukerrostalo 6 000 -
Tampereen Tuomiokirkonkadun puukerrostalo 7730 -
Vantaan Satomaentien puukerrostalot 13 800 -
Wasa Innovation Centerin Katedral - 3600
Yhteensa 124 727 3600
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MAHDOLLISET HANKKEET

Helsingin Ala-Malmin puukerrostalot 6 700 -
Helsingin Hermanninrannan puukerrostaloalue 250 000 -
Helsingin Honkasuon puukerrostalot 6 350 550
Helsingin Jatkdsaaren kiertotalouskortteli 10 251 -
Joensuun Penttildnrannan puukerrostalokorttelit 24 900 -
Kokkolan Kosilan puukerrostaloalue 23 500 -
Kouvolan Brankkarin puukerrostalo 1762 -
Kouvolan Tornionmaentien puukerrostalo 1200 -
Mustasaaren Sepankylan keskustan puukerrostalot 2420 -
Oulun Hartaanseléan Varikon Torni 7 550 -
Oulun Puu-Linnanmaan Virkakadun puukerrostalot ei tietoa -
Oulun Toppilansaaren puukerrostalot 13 250 -
Rauman Papinpellon puukerrostaloalue 5200 -
Seindjoen vanhan paloaseman seudun puukerrostalokorttel 9 000 -
Tampereen Ranta-Tampellan puukerrostalo 3 500 -
Uudenkaupungin Ketunkadun puukerrostalot 10 448 -
Vihdin Pajuniityn alue 90 400 -
Yhteensa 466 431 550
KAIKKI YHTEENSA 986 040 85 065
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HANKKEIDEN KERROSALAT TAULUKOITUNA MAAKUNNITTAIN

MAAKUNTA / HANKE KERROSALA ASUMI- KERROSALA MUU
NEN (k_m2)
(k-m?)
1. Lappi = =
2. Pohjois-Pohjanmaa 24 200 =
Oulun Hartaanseléan Varikon Torni 7 550 -
Oulun Puu-Linnanmaan Virkakadun puukerrostalot ei tietoa -
Oulun Ranta-Toppilan puukerrostalot 3400 -
Oulun Toppilansaaren puukerrostalot 13 250 -
3. Kainuu 17 500 =
Kajaanin Sammonkaari 17 500 -
4. Pohjois-Karjala 24900 =
Joensuun Penttilanrannan puukerrostalokorttelit 24 900 -
5. Pohjois-Savo 5787 =
Kuopion Julkulan puukerrostalot 5787 -
6. Etela-Savo = -
7. Etela-Karjala = =
8. Keski-Suomi 9 250 =
Jyvaskylan Kuokkalan Kalon 9 250 -
9. Etela-Pohjanmaa 9 000 =
Seindjoen vanhan paloaseman seudun puukerrostalokortteli 9 000 -
10. Pohjanmaa 2420 3600
Mustasaaren Sepankylan keskustan puukerrostalot 2420 -
Wasa Innovation Centerin Katedral - 3 600
11. Keski-Pohjanmaa 24 590 =
Kokkolan Kaustarinkadun puukerrostalo 1090 -
Kokkolan Kosilan puukerrostaloalue 23 500 -
12. Pirkanmaa 141 810 750
Kangasalan Lamminrahkan puukerrostalot 11 600 -
Pirkkalan Turrin puukerrostalo 2000 -
Tampereen Hatanpdan puukerrostalo 1700 -
Tampereen Hervantajarven puukerrostalot 5000 750
Tampereen Hippos 35 000 -
Tampereen ltsendisyydenkadun puukerrostalot 9780 -
Tampereen Kalevan puukerrostalokohde 10 500 -
Tampereen Pinninkadun puukerrostalo 6 000 -
Tampereen Ranta-Tampellan puukerrostalo 3 500 -
Tampereen Rauhaniementien puukerrostalo 3 000 -
Tampereen Tuomiokirkonkadun puukerrostalo 7 730 -
Tampereen Vuoreksen Isokuusen alue 46 000 -
13. Satakunta 5200 -
Rauman Papinpellon puukerrostaloalue 5200 -
14. Paijat-Hame 2200 =
Lahden Svinhufvudinkadun puukerrostalo 2200 -
15. Kanta-Hame = =
16. Kymenlaakso 2962 -
Kouvolan Brankkarin puukerrostalo 1762 -
Kouvolan Tornionmaentien puukerrostalo 1200 -
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17. Uusimaa 682 273 80 715
Espoon Djupsundsbackenin puukerrostalot 6 600 -
Espoon Keilaniemen Portti - 23 105
Espoon Metsapirtintien puukerrostalot 9 000 -
Espoon Makkylan Bokylan puukerrostalot 13 000 -
Helsingin Aarteenetsijantien puukerrostalot 18 900 -
Helsingin Ala-Malmin puukerrostalot 6 700 -
Helsingin Hermanninrannan puukerrostaloalue 250 000 -
Helsingin Honkasuon puukerrostalot 6 350 550
Helsingin Jatkdsaaren kiertotalouskortteli 10 251 -
Helsingin Jatkdsaaren Wood Cityn toimistorakennus ja hotelli - 19 000
Helsingin Katajanokan Laituri - 23 000
Helsingin Karhukallion puukerrostalokorttelit 52 050 -
Helsingin Kuninkaantammen Etelarinteen puukerrostaloalue 28 600 -
Helsingin Kuninkaantammen Lammenrannan puukerrostaloalue 38 300 -
Helsingin Leankadun puukerrostalo 2100 -
Helsingin Oulunkyladn puukerrostalot 6 317 -
Helsingin Pasilan Postipuiston Reformikortteli 11 900 -
Jarvenpaan Kirjastokadun ja Myllytien puukerrostalot 7 200 -
Keravan asuntomessujen puukerrostalo 3 754 -
Keravan Kurkelan puukerrostalot 6 063 -
Kirkkonummen Juhlakallion puukerrostalot 3973 -
Kirkkonummen Pyssysepankaaren puukerrostalo 5970 -
Kirkkonummen Tolsanmaen puukerrostalot 6 050 -
Porvoon Lansirannan puukerrostalokortteli 15 245 -
Porvoon Tehtaanpuiston puukerrostalot 13 750 -
Tuusulan monitoimitalo Monio - 8 800
Vantaan Puu-Kivistdn puukerrostaloalue 50 000 6 260
Vantaan Satoméaentien puukerrostalot 13 800 -
Vantaan Tikkurilan puukerrostalot 6 000 -
Vihdin Pajuniityn alue 90 400 -
18. Varsinais-Suomi 33948 -
Turun moderni puukaupunki — Linnanfaltti 23 500 -
Uudenkaupungin Ketunkadun puukerrostalot 10 448 -

19. Ahvenanmaa
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VISUALISOINTIT KARTALLA

PUUKERROSTALOHANKEKANNAN
KERROSALAMAARAT MAAKUNNITTAIN

1. Lappi

2. Pohjois-Pohjanmaa
4 hanketta
24 200 k-m? 2,3%

3. Kainuu
1 hanke
17 500 k-m? 1,6

4. Pohjois-Karjala
1 hanke
24 900 k-m? 2,3%

5. Pohjois-Savo
1 hanke
5 787 k-m? 0,5 %

=]

. Eteld-Savo

N

. Eteld-Karjala

8. Keski-Suomi
1 hanke
9 250 k-m?

9. Etela-Pohjanmaa
1 hanke
9 000 k-m?

10. Pohjanmaa
2 hanketta
6 020 k-m?

11. Keski-Pohjanmaa
2 hanketta
24 590 k-m?

12. Pirkanmaa
12 hanketta
142 560 k-m?

13. Satakunta
1 hanke
5 200 k-m?

14. Paijat-Hame
1 hanke
2 200 k-m?

15. Kanta-Hame

16. Kymenlaakso
2 hanketta
2 962 k-m?

17. Uusimaa
30 hanketta
762 988 k-m?

18. Varsinais-Suomi
2 hanketta
33 948 k-m?

19. Ahvenanmaa

0,9 %

0,8 %

0,6 %

2,3 %

13,3 %

0,5 %

0,2 %

0,3 %

71,2 %

3,2%
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Interview meeting for wood construction in terms of durability/A:& (BT B A 1%

LHL R NP
DERDSHIcA VI E1—RE
B 13 January, 2023 14:00-16:00/202341 8 13H14:00-16:00
1%Fh City of Helsinki, meeting room/\JL Y > S HRHE
Sanna Merilainen(SM - Development Manager), City of Helsinki/l X ') 51 x> >+
el (NLY VT - BN %—Yv—) Daishi Sakaguchi(DS), Nihon Fukushi Uni -
Associate Professor AROAXYE (HABHLART - AR
ERH 2023%F1516H HEAE RAKE
n i BS
(1) The general maintenance plan in terms of City of Helsinki/\JL > > ¥ H D& =M S
sem P Te—MREVIEA > T > RAFHEICDWT
: (2) Situation of Finnish market for wood construction/ RiEZEICFAT 271V F Y KD
MZEDIRTICDNT
(1) The general maintenance plan in Finland
- Is there regulations or budget plan for multi-story wood construction by City of
Helsinki? (DS)
For city, wood structure or concrete structure are same in terms of maintenance.
Lifecycle for wood building or concrete building are also set as the same in Finland.
Only the case for exterior wall with wood has different stories. For this case,
maintenance is more carefully considered. (SM)
- | understand that Wood City in the Jakkasaari area is led by the City of Helsinki, but is
it promoted by the city? (DS)
- The city plan is drawn up by the City of Helsinki, the office building is owned by
supercell and the residential buildings are owned by HEKA. (SM)
e

- According to the previous interviews, only wood exterior is the issues. Do you have
more opinions? (DS)
Exterior wood outside will require more regular maintenance every 5 years or 10
years but when we must change them completely, it is relatively easier to change it to
new ones. (SM)

- ltis said that about 1.5 % of total building cost is reserved as maintenance cost. Do
you have regulated percentage or cost in City of Helsinki? (DS)
-Details are unknown as the city has not set regulations, but should depend on the
type and size of the building. (SM)

- How is the situation of wood construction for City of Helsinki? (DS)
City is also trying to promote wood construction for lower emission and reduce CO2.
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Some of urban planning will require the project to do wood construction in specific
areas. (SM)

(2)  Situation of Finnish market for wood construction
- As the city, the trend for wood construction will be continued? (DS)
City is interested in modular and industrialized method for small apartment buildings
in countryside. In particular, | feel that if industrialization is promoted, cost reduction
and quality stabilization will become possible, leading to the spread of wooden
construction. (SM)

- | heard the same thing from the Ministry of Environment. Is there a common

understanding between the City of Helsinki and the Ministry of Environment that the
industrialization of wooden buildings will affect the future spread of wooden buildings?
(DS)
It is the same idea. The current regulations regarding wooden structures will expand
the market possibilities, since the previous law and the return to the previous law
allow for a little higher buildings (specifically, up to 8 stories). Wooden construction is
also a trend in Finland. Finland is also trying to build taller buildings with wooden
structures. (SM)

(HAEER)
() NI EHOERNS He—RBEA > TF > AEHEICDWT

AN VEFICEZERAREREICET Z2EHPCFTEFEITEDEKREDNHZH?
(DS)

- ALY YEBRELTIE. AEHRCEDA YT FYRADEATERAL TH S EBHLTWL
2o Flo. SATHAIIILbAE. RCEEERALTH D, 1212, NENKEDBRET
¥, ENERD, AEBICKZERAWSHER., XVTFHFVRAREIDEZEICRTEINZHE
h#H 3. (SM)o

- Yy AT —UHKXICH D Wood CitylENILY Y FHAEEL TWSEWNWTWLWSH, EE
ICHDHEEL TWBDH ? (DS)

- HHETEIEANILY VFHICL> TRESNTHE D, A7 1 Ak ILsupercellttH'FiA.
EFEIFHEKADFIBICR > TW3, (SM)

C INFETDAVIEL1—TIF, KEEE>THEAYTF Y IAA TIIMEOEE &EWVIE
B, RONERIFHEBEEREINT Wz, ThICDODVWTIANILY Y EHELT, fticE
BiExH5H 7?7 (DS)

- RICKBNEEL, 5F, 10FEETHHNRBA YT FYADRELEREH, NEETRIC
XY BI5EIE. RCONBECLENRZEFHULWEDICEZ Z2DHLRNEETH D &L
SHRHH B, (SM)

HATIE, BEREBDI1SBIERENA YT HYRABRE U THEEINTWSESEDNT
WB, NLYYEFTIE, XYTFFURICEALT, ZOEELERICREIIZIEFEET S
DM ? (DS)

- MEUTRBHIZREL TOWRWHFHFMBIERETSH 2D, BYDS 1 FOREIC
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NIV rEmid. BEQNSRBTZI—FDEY 2—)UL - TEATRICETHEDLE
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DERICDENBERED B, (SM)
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Emissions reduction
target and development

Emissions reduction target

Helsinki has set a target of becoming
carbon neutral by 2030, attaining carbon
zero status by 2040 and aiming to become
carbon negative afterwards (City of Helsinki
2021).

The target of this emissions reduction plan
is carbon neutrality, i.e. reducing the direct
emissions level of the year of comparison,
1990, by at least 80% by 2030 and compen-
sating for the remaining emissions (up to
20%). In the later target of attaining carbon
zero status, the option of external com-
pensation will no longer be available: the
emissions must be reduced down to a level
where the City’s own carbon sinks can com-
pensate for the remaining emissions. The
actions determined for achieving the target
are presented in Appendix 1.

In 2021, the total direct emissions of Hel-
sinki were 2,345 kt CO,e, which means that
the emissions were reduced by 33% from
the year of comparison, 1990 (Figure 1). The
numerical target for the total emissions re-
duction is 80% by 2030. The target applies
specifically to direct emissions, i.e. emis-
sions generated within the City’s geograph-
ical borders. Even so, some actions are also
aimed at indirect (‘Scope 3’) emissions.

m Emissions in 1990: 3,514 kt CO,e.

m To achieve the carbon neutrality target,
the City must reduce emissions from the
1990 level by 80%, or 2,812 kt CO,e, at
the minimum.

m Only up to 20%, 702 kt CO,e, can be
compensated for.

Direct emissions 2000-2021

4 000
3 000 /V
2000
1 000
0
2000 2010

e Realised
emissions

Target level of
carbon neutrality

Reference level
of 1990

2020

Figure 1. Development of total direct emissions (kt CO,e) in Helsinki in 2000-2021 (HSY 2022A).

Y4 — Carbon Neutral Helsinki
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Key sources of emissions

In Helsinki, the most significant sources of
direct emissions are heating, transport and
electricity (Figure 2). The action plan focus-
es especially on emissions reductions in
these sectors.

Figure 2. Distribution of direct sources
of emissions in Helsinki in 2021

Heating

Of the direct emissions in Helsinki, a
significant majority (58%) come from
heating. The emissions from heating

are influenced by the amount of heating
consumed and the emission factor for
heating production. The amount of heat-
ing required can primarily be influenced
by improving energy efficiency, while the
emission factor of heating production can

Distribution of direct emissions
in 2021

Heating

Electricity
consumption

®m Transport
Other

be influenced with zero-emission production
methods.

A significant proportion of the emissions
from heating in Helsinki (91%) comes from
district heating consumption. As such, the
specific emission factor for district heating
production (an indicator in Helen’s devel-
opment programme) heavily dominates the
emissions development (Figure 3).

The specific emissions of district heating 2000-2021 and forecast for 2030

350

300

150
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Figure 3. Specific emissions from district heating g CO4e per kWh.
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The total amount of heating energy in
Helsinki has not changed very much over
the years (Figure 4). In this context, ‘heat-
ing energy’ includes district heating and oil
heating, whereas electricity used for heating
is included in electricity consumption. Even
as the City has grown rapidly, it has been
able to take energy efficiency measures

to cut down the need for additional energy
caused by the growth. The systematic im-
provements to energy efficiency made since
2020 cannot yet be seen in the development
due to the long urban development cycle.

However, the City presume that the need
for heating energy will decrease over time
thanks to these measures. In the estimate
for total emissions from heating, the City
have presumed that the consumption of dis-
trict heating will not decrease (~6,300 GWh/
year). However, if the total consumption of
district heating decreases by 10% from the
current level, it would reduce the total BAU
emissions of 2030 by 7%. Compared to the
emissions level of 1990, the emissions would
decrease from -69% to -71% thanks to the
above.

Consumption of heating 2000-2021

8 000
7 000

7~

6 000
5000
4 000
3 000
2000
1000

1990 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Figure 4. Heating consumption in Helsinki (GWh).

Transport

The second-largest emissions sectorin
Helsinki is transport (24%). Emissions from
transport are influenced not only by mileage,
but also the specific emissions of the modes
of transport used. Most transport emissions
(58% in 2021) come from passenger car
traffic, with heavy traffic accounting for 18%,
buses for 6% and ship traffic for 16% (HSY
2022). As for mileage, the most impactful

6 — Carbon Neutral Helsinki

measure is reducing the volume of passen-
ger car transport. The specific emissions of
modes of transport can best be influenced
by moving on to low-emission motive pow-
er. The total emissions from transport are
already on the decrease, but development
without additional measures will lead to a
significantly lower emissions reduction than
desired for transport by 2030 (Figure 5).
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Emissions development of transport in 2005-2021
and forecast for 2030 and 2040
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Figure 5. Using the current measures, the emissions reduction in 2030 will be -37% from the
2005 level, while the target is set at-69% (WSP Finland Oy 2022).

Electricity

Of the direct emissions in Helsinki, 13% 67% of electricity produced in Finland is
come from the consumption of electricity. CO,-free. However, electricity consump-
The emissions from electricity consumption  tion will likely increase over time as vehi-
are influenced by the amount of electricity cles and heating are being increasingly

and also the emission factor for electricity powered by electricity, but this increase

production. The emission factor for elec- in consumption will be compensated by
tricity production is currently decreasing the rapidly increasing share of CO,-free
rapidly (Figure 6); even now, as much as electricity production.

Emissions development of electricity consumption in 2000-2021

and forecast for 2030

1000
800
600
400

200 R e,
0

1990 2000 2010 2020 2030

Figure 6. The emissions from electricity consumption are on the decrease (HSY 2022).
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Development and monitoring of emissions

An essential indicator to follow is the devel-
opment of total direct emissions in Helsinki
(Figure 7). Emissions are being monitored
by using a verifiable calculation model. To
ensure the availability of up-to-date infor-
mation, the aim is to accelerate the assess-
ment cycle. At the moment, the realisation
of direct emissions (Scopes 1and 2) is being
monitored through the shared GHG emis-
sion calculation system of the Metropoli-
tan Area, produced by the Helsinki Region
Environmental Services Authority (HSY). The
monitoring is based on the Global Protocol

for Community-Scale Greenhouse Gas Emission
Inventories (GPC) and built on the framework of
the IPCC'’s calculation methods and parameters
for national emission inventories and emission
factors for fuel classifications as defined by Sta-
tistics Finland (more information on the method:
HSY 2022A).

With the currently existing actions, the emissions
will be 1,098 kt CO,e in 2030, whereas carbon
neutrality requires that the emissions are cut
down to the level of 702 kt CO,e. The reduction
from the 1990 level is 69%.

Emissions development in 2000-2021 and forecast for 2030
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Figure 7. Development of total direct emissions in Helsinki by sector (Realised emissions: HSY 2022A).
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The plan’ s sector-specific estimates for
emissions development will be carried out
so that they are compatible with HSY’s emis-
sions monitoring. The development of the
specific emission factor for district heating
was assessed by HSY based on the produc-
tion scenarios delivered by the energy com-
pany Helen (HSY 2022B). The development
of specific emissions from electricity con-
sumption is based on Fingrid’s (2022, p. 65)
growth forecast for electricity consumption
in Finland and on Finnish Energy’s (2020)
forecast for the development of specific

emissions from electricity consumption.
The emissions development for transport is
based on an estimate by WSP (WSP Finland
Oy 2022).

The achievement of the emissions reduction
target can primarily be influenced through
actions that directly reduce emissions
(Category 1). As for previous and currently
proposed actions, 50% of the actions will
reduce emissions directly, 33% will facilitate
emissions reductions, and 17% involve sur-
veys to determine new emissions reduction
actions (Figure 8).

The distribution of the actions’ emissions categorisation

m 1 Actions that reduce emissions (12)

B 2 Required actions that facilitate

emissions reduction (8)

3 Surveys to determine new
emissions reduction actions (4)

Figure 8. The distribution of the actions’ emissions categorisation for
both the previous actions and the new actions proposed.
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Principles of the

emissions reduction plan
Definitions of the actions

The purpose of the actions is to realise the
target in question. When operating on a tight
schedule and with limited resources, the ef-
fectiveness of the actions to be selected into
the plan is emphasised. To ensure sufficient
effectiveness, most actions will be directed
so that, instead of short-term pilots, the
operations’ continuous change towards the
target will be ensured. For example, coop-
eration on projects and networks will only
occur when they significantly support the
achievement of the strategic objectives. In
the action preparation phase, the City will
ensure that the actions’ additionality, effec-
tiveness of emissions reductions, indicators,
cost effects and parties responsible will

be defined clearly and that the actions are
justified.

The additionality ensures that resources in
the plan are allocated primarily to actions
that are not already a part of official work or
actions that have been defined elsewhere.
This plan will only include such actions that
would not be realised without the support
from the plan and that are essential for

the achievement of the emissions reduc-
tion target. The definition of the actions is
tied to sector-specific scenarios for direct
emissions. With them, the City can ensure
that the gap between the BAU development
and emissions reduction target is bridged.
The effectiveness of emissions reductions
will be defined for category 1 actions that
promote direct emissions reductions. For
category 2 and 3 actions, the effectiveness
is not calculated, as they have an indirect
impact on the emissions reductions, they

10 — Carbon Neutral Helsinki

are difficult to verify, and they are strongly
dependent on the premise selected.

The actions are divided into three categories
based on the effectiveness of the emissions
reductions. The distribution of the catego-
ries will be monitored annually:

1. Actions that reduce emissions: the ac-
tion has a direct impact on the sectors
selected as focal areas; moving forward,
most new actions will be in this category.

2. Required actions that facilitate emissions
reduction: the action is a prerequisite
for implementing the category 1 actions,
even though the action itself does not
involve a direct impact on the emissions
reductions.

3. Surveys to determine new emissions re-
duction actions: the actions require addi-
tional preparation or studies with the aim
of preparing category 1and 2 actions.

An indicator determines what is the essen-
tial aspect to monitor in terms of the action
and the level at which the action can be
considered to be completed. The indicators
will be monitored at the same cycle as the
total emissions, and they will include a target
schedule whenever possible. Reviewing the
cost effects is a way to ensure that an action
is realisable with the resources being used
or allocated separately. The party respon-
sible is an unambiguous definition of who

is responsible for implementing an action
and/or the coordination of any cooperation
required by it. In principle, only these opera-
tors are involved in the work on the plan.
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Target monitoring and updates to the actions

There are about two council terms left to
achieve the carbon neutrality target. In or-
der to rapidly react to factors that influence
technological development, political and
other types of guidance and other emis-
sions, the actions will be updated annually,
moving forward. Sets of actions that extend
over a council term are no longer suitable.
With carefully targeted monitoring, the City
can ensure that the City is making progress
towards the emissions reduction target.
Monitoring will be carried out annually to de-
fine the sufficient additional actions. Based
on the monitoring, necessary actions based
on the latest information may be added to
the plan regularly. The Ambitious Climate
Responsibility programme group and the
operative Carbon Neutral Helsinki group will
report on the target monitoring to the City
Board every autumn, about 6 months before
the closing of the accounts. The reporting
will pay special attention to the definition of
the emissions reduction actions, the prog-
ress of the actions, and additional actions
when they are needed.

Moving forward, the actions in the emis-
sions reduction plan will be updated annual-
ly and approved as a part of the budget pro-
posal. In connection with this, reports will
also be submitted for the realised emissions
development by sector and the estimated
impact of new actions proposed on future
emissions development. In connection with
the update, the City will ensure that the new
additional actions will support the achieve-
ment of the emissions reduction target even
when the City has fallen behind from the tar-

get in the previous periods. This approach
corresponds, for the relevant parts, to the
programming method of the City of Oslo
called the climate budget.

The key indicator for monitoring is the de-
velopment of the City’s total emissions. The
progress on the target will also be moni-
tored through the following sector-specific
indicators:

m specific emission factor for district heat-
ing (an indicator in Helen’s development
programme);

m total heating consumption;
m total emissions of transport; and

m emissions of electricity consumption
(including the volume of electricity con-
sumed and the emission factor for elec-
tricity production).

In addition to this, the distribution of the ac-
tions’ emission categorisation and the prog-
ress on individual actions will be monitored
when this is necessary for seeing the strate-
gic overview, maintaining situational aware-
ness and allocating resources appropriately.
The indicators for individual actions are de-
fined when the action is established. Indirect
emissions, i.e. consumption-based Scope 3
emissions, will be taken into consideration

in a more target-oriented manner. To priori-
tize effective actions through which the City
itself can make a difference, the focus of
indirect emissions will be on construction -
in accordance with the City strategy.

Action Plan — 11
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A platform based on the plan’s structure will
be established for monitoring the emissions
reduction plan.

In the future, the suitability of the existing
monitoring and networking practices will
be assessed in terms of their actual contri-
bution to achieving the targets. Additional
monitoring practices and networks will be
abandoned if they do not add significant

12 — Carbon Neutral Helsinki

value for the work on emissions reductions.
Based on this assessment, it has already
been decided that CDP reporting will cease.

Forits part, the Carbon Neutral Helsinki
Action plan supports several of the UN’s
sustainable development goals (SDGs), and
progress is also reported in the City’s Volun-
tary Local Reviews (VLR) report.
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Management

The Climate Unit within the City’s Urban
Environment Division will be in charge of
the coordination, updates, monitoring and
continuous development related to the
Carbon Neutral Helsinki Action plan.

Ambitious climate responsibility, and

the Carbon Neutral Helsinki Action Plan
as a part of this, is one of the City’s

four cross-administrative strategic
programmes. The work will be directed by
a programme group chaired by the Mayor.

To ensure the implementation and impact

of the actions agreed on and to prevent de-
lays, a Carbon Neutral Helsinki coordination
group will be formed of the managers in the
City organisation who hold decision-making
power in the plan’s focus areas. The group will
be chaired by the City Manager. The group in
question will streamline the steering of the
implementing organisation and monitor the
progress on the actions.

The steering of companies owned by the
Helsinki City Group is ensured through
Helsinki City Group steering, as defined in
the administrative regulations.

Other climate-related work

Actions that influence direct emissions and
that are carried out as a part of official work
have not been included in the Carbon Neu-
tral Helsinki Action Plan. Also actions relat-
ed to indirect emissions have mainly been
excluded. They will be supported and moni-
tored through the Environment and Climate
Network coordinated by the Environmental
Management Team and the Climate Unit of
the City’s Urban Environment Division. The
network includes experts that are respon-
sible for environmental and climate-related
work in public divisions and enterprises.
HSY will be the primary operator to carry
out consumption-related influencing and
communication directed at residents, based
on the City’s strategic steering.

The first Carbon Neutral Helsinki Action
Plan (City of Helsinki 2018) included many
actions that focused on indirect emissions
(actions #90-#128, in particular). Some ac-
tions were completed during the first period
of the plan. Some actions were integrated
into other operations, and their implementa-
tion will continue as a part of ordinary offi-

cial work. The actions that require separate
resourcing and where the implementation
is still underway have been transferred to
the City’s other action plans where relevant
(Appendix 2).

In accordance with the existing ownership
strategies, most of the City’s subsidiary
communities have prepared or are about

to prepare carbon neutrality plans, through
which they can contribute to the City’s
carbon neutrality objectives. In the new City
Strategy, A Place for Growth (City of Helsinki
2021), it is stated that the energy company
Helen must update its own development
programme. In addition to this, the Port of
Helsinki Ltd (2022), Helsinki City Housing
Company Ltd Heka (2022) and Metropolitan
Area Transport Ltd (2022) all have their own
emissions reduction plans. The City’s sub-
sidiary communities carry out their climate
work independently, and they are directed
through ownership steering. The steering of
subsidiary communities’ climate work will be
developed as needed and supported by the
Climate Unit and the Environmental Man-
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agement Team of the Urban Environment
Division.
In the work on the Carbon Neutral Helsinki

Action Plan, the indicators of key subsidi-
ary communities will be monitored insofar
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APPENDIX 1:

Actions in the emissions
reduction plan
Previous policies and their progress
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Theme Action Progress

CATEGORY 1: Actions that reduce emissions

Heating Planning and implementing City facilities and
service buildings so that the E value will be -30% Well underway
of the national threshold value for the use class.

Heating Renovation projects of City facilities and service
buildings will be implemented so that the E value

will decrease by 34% of the buildings’ original E Well underway

value.

Heating Requiring energy class A of residential blocks
of flats (use class 2) in the property conveyance Well underway
conditions.

Heating Requiring energy class A of residential blocks of

flats (use class 2) in detailed planning. Well underway

Heating In detailed planning, buildings other than resi-
dential ones will be required to be of a class that
is -20% of the national norm set for that type of
building.

Well underway

Heating The main heating system selected for the City’s
facilities and service buildings will be a heat pump
system if its repayment period is under 15 years
and its implementation is technically feasible.

Progressing moderately well

Transport Exchanging City-owned passenger Not on schedule: Delays in the construc-
cars for electric cars in 2021-2025. tion of charging stations; cars have not
been replaced as planned.

CATEGORY 2: Required actions that facilitate emissions reduction

Heating Launching Energy Renaissance guidance ser- Well underway
vices.
Heating Allowing the construction of geother- Well underway: the principle has been

mal heating systems in public areas. | approved (Urban Environment Committee
1February 2022); first advance enquiries
have been answered

Transport The plot conveyance conditions will require that
new sites’ parking spaces be implemented so that
they are electrified and one third of the spaces
are equipped with a charging station.

Well underway

Transport Implementing the Bicycle Action Not on schedule. Indicators to be moni-
Plan. tored: Construction of the inner city tar-
get network : 50.0 km (target of 130 km);
construction of the Baana cycling network:
20.1 km (target of 130 km); modal share of
cycling: 9 % (City of Helsinki 2022).
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New actions proposed in 2022

Theme

Action

CATEGORY 1: Actions that reduce emissions

Party responsible

Heating Adjusting the ventilation in City facilities to an appro- | Urban Environment
priate level. Division
Heating Lowering temperatures in City-controlled facilities. | Urban Environment

Division

Construction
(Scope 3)

Low-emission concrete in infrastructure projects.

Urban Environment
Division

Construction
(Scope 3)

Reducing the emissions from the preconstruction at
the former Malmi Airport area by 50%.

Urban Environment
Division

Electricity

Replacing outdoor lights with LED lights.

CATEGORY 2: Required actions that facilitate emissions reductio

Urban Environment
Division

line with the forecast on the number of electric cars.

Heating Principles for low-temperature regional heating Urban Environment
entities. Division

Transport Reprogramming the implementation plan of the Urban Environment
Baana cycling network and the target network up to | Division
2030.

Transport Constructing charging stations for electric cars in City Executive Office/Ur-

ban Environment Division

Heating, elec-
tricity

Establishing tendering processes for the energy
solutions for City-owned facilities.

Urban Environment
Division

CATEGORY 3: Surveys to determine new emissions reduction actions

sions reduction measures on mobility.

Heating, Review on steering construction through carbon Urban Environment
construction footprint. Division/City Executive
(Scope 3) Office
Heating, elec- | Accelerating the energy efficiency improvements on | Urban Environment
tricity City-owned properties outside renovation projects Division
(Definition of the implementation process for energy
surveys).
Transport Review of emissions reduction methods for trans- Urban Environment
port. Division
Transport Promoting the definition of effective regional emis- Urban Environment

Division/City Executive
Office
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Category 1: Actions that reduce emissions

ACTION: Adjusting the ventilation in bookable City facilities

to an appropriate level.

Controlling ventilation according to demand
is an essential action to be taken between
renovation projects to improve the energy
efficiency of buildings. Appropriate use of
the system refers to the ventilation system
not being used at night when there is no one
in the building, and as such, there are no
sources of humidity. It also refers to con-
trolling the air flow based on the number

of people in the room. Ventilation requires
heating energy to increase the air supply
temperature to the desired level. When the
ventilation machines are not running while
there are no activities or people in the build-
ing, a significant amount of heating energy
can be saved, and good indoor air quality
can still be ensured when the buildings are
occupied. The potential of adjusting the
operating hours of ventilation systems has
been studied together with the City’s divi-
sions. Based on the study, the most cost-ef-
fective way is to equip facilities that operate
outside regular hours with carbon dioxide
meters based on which the ventilation is
controlled.

Indicator: Facilities that can be booked
outside regular hours will be prioritised,
and carbon dioxide meters will have been
installed in all such sites by the end of
2025.

Impact on emissions reductions: -20,000
tCOye/year in comparison to a situation
where the ventilation system is running
full-time. There is no information avail-
able on the current usage rate of the
ventilation systems.

Cost effect: -11 million euros/year in com-
parison to a situation where the ventila-
tion system is running full-time. There is
no information available on the current
usage rate of the ventilation systems.

Party responsible: Urban Environment
Division

Action Plan — 19
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ACTION: Lowering temperatures in City-controlled facilities.

Helsinki employs guidelines approved in
October 2020 and based on the Nation-

al Supervisory Authority for Welfare and
Health’s guidelines for applying the Housing
Health Act. These guidelines offer instruc-
tions on controlling temperature conditions
in various facilities and weather conditions.
The guidelines also include target tempera-
tures. At the same time, the City will perform
energy surveys on dozens of service build-
ings and implement the necessary energy
conservation measures on them. In addition
to this, the Urban Environment Division has
launched planning on what sort of quick
and, if necessary, temporary additional
measures can be implemented in the com-
ing autumn and winter to cut down energy
consumption and costs so that working
conditions will remain at a sufficiently good
level. To ensure rapid action, a clear decision
will be made on how and in which locations
temperatures will be decreased.

m Indicator: Decision to be made by the
end of 2022 on how temperatures will be
lowered wherever possible.

m Impact on emissions reductions: The
consumption of district heating in prop-
erties directly owned by Helsinki was 391
GWh in 2021. If the temperature could be
decreased by 2°C in half of the proper-
ties, the consumption of district heating
would drop by 5%, or 20 GWh (with the
assumption that a drop of 1°C in indoor
temperature corresponds to a drop of
5% in heating energy consumption). With
the emissions of 2021, the drop equals an
emissions reduction of 3.7 kt CO,e.

m Cost effect: To be carried out as official
work. Lowering the temperature will re-
duce the consumption of heating energy.
When calculated using the assumptions
above, the savings achieved would be 5%
of the district heating costs of properties
directly owned by the City. The action is
cost-positive.

m Party responsible: Urban Environment
Division

ACTION: All infrastructure projects commissioned by the City will use low-car-
bon concrete that meets the class GWP.85 requirements as defined by Beto-
niyhdistys. The class required of low-emission concrete will be reviewed and

updated annually, at the minimum.

Most of the carbon footprint of concrete-in-
tensive infrastructure comes from the use
of concrete. For example, 92% of emissions
from the construction of the Jokeri Light
Rail came from the materials’ emissions,
and in turn, 50% of these came specifical-
ly from the emissions of concrete. Since
the volume of concrete used is often high,
especially in infrastructure that requires
subgrade reinforcement or concrete tiles,
large reductions in Scope 3 emissions can
be achieved by reducing the emissions from

20 — Carbon Neutral Helsinki

concrete. Often, there are not many alter-
natives for concrete in infrastructure con-
struction, which is why using low-emission
concrete is the simplest and quickest way
of reducing the emissions of infrastructure
construction. The concrete industry associ-
ation (Betoniyhdistys) has published classifi-
cations for low-emission concrete. By using
this classification, it is possible to set com-
parable and consistent criteria for low-emis-
sion concrete. The classification also makes
it easier to hold tendering processes for
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concrete. As such, it can also influence the
procurement costs. Betoniyhdistys studied
the availability of GWP.85-class concrete
and discovered that all types of concrete
used in infrastructure are available from
multiple suppliers, so availability will not
become a problem (Betoniyhdistys, to be
published in spring 2022). Along with the
criteria for low-carbon construction, the
supply of low-emissions concrete will also
grow. The decisions of the City of Helsinki
also have a wider impact on the society,
since the City’s requirements as a major
client set incentives and pressure for the
construction product industry to develop
their products and production processes.
The pioneer status of a leading operator has
a wider impact on the construction market
beyond the operator’s own actions.

m Indicator: The requirement of using
low-carbon concrete is to be added in
the procurement criteria. The require-
ment will enter into force on 1 January
2023. The level of the requirements will
be reviewed annually.

m Impact on emissions reductions: -15%
(GWP.85) compared to conventional
concrete.

m Cost effect: +10-20% compared to
conventional concrete. The estimate
is based on the experiences from the
Kalasatama—-Pasila project. As compe-
tition increases, the price difference is
expected to diminish. Furthermore, it
must be taken into account that the price
of concrete is only a fraction of a proj-
ect’s total costs. In the pilot site, the cost
effect of low-emission concrete was only
parts per thousand in the overall costs
of the project. The price of convention-
al concrete will increase in the future,
which will reduce the price difference
even further.

m Party responsible: Urban Environment
Division

ACTION: The emissions of the preconstruction of the former Malmi Airport
will be reduced by 50% in 2020-2030, compared to the preliminary precon-

struction plan.

The former Malmi Airport is located on

clay soil typical of the Metropolitan Area.
Before such areas are constructed on, the
City of Helsinki will carry out preconstruc-
tion following a procedure developed in the
1970s-80s. The emissions estimate for the
preconstruction in the former airport area
is based on the preliminary preconstruction
plan from 2017 (Figure 9). In the preliminary
plan, the preconstruction is assessed to

be carried out mainly by deep-stabilising
the soft clay layer to control dents formed
during use. Preconstruction by pillar sta-
bilisation has been widely used in Helsinki

since the 1980s, at which time the use of a
burnt lime and cement mix (‘compo’) as a
stabilisation binding agent started. When
calculated in this fashion, the emissions of
preconstruction were estimated to be 340
kt COg4e. Based on the calculation, the most
significant source of emissions is the pro-
duction and transport of the binding agent
for deep stabilisation, the proportion of
which is 95% of the emissions. By replacing
the binding agent used for the stabilisation
with an available recycled agent, emissions
can be reduced by 60-70%. When using
binding agents in the commissioning phase,
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Simplified scenarios for emissions options in pre-construction 2020-2030
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Figure 9. Simplified scenarios for emissions options in preconstruction 2020-2030.

the emissions reduction potential is even
greater. Recycled binding agents are already
being piloted at the first preconstruction
sites in Malmi. By developing the stabilisa-
tion methods, emissions can further be re-
duced in the 2020s. In terms of the precon-
struction that is underway in the area, it has
been estimated that a cumulative emissions
reduction target of 50% could be possible
compared to the conventional solution by
2030. As materials, technologies and sub-
grade reinforcement methods develop, the
level of the emissions reduction target can
be reassessed.
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m Indicator: Emissions reduction in precon-
struction (-50%) compared to the con-
ventional solution.

m Impact on emissions reductions: Direct
impact on emissions reduction: a min-
imum of 64,000 tCO,e by 2030 (-50%
from the reference level of 2020-2030).

m Cost effect: Lower-carbon preconstruc-
tion will likely incur lower costs than the
conventional option. The costs of the
preliminary option for a preconstruc-
tion plan are increased due to the costs
of burnt lime increasing along with the
emissions trading in the EU. The ob-
jective will not affect the construction
schedule.

m Party responsible: Urban Environment
Division
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ACTION: Replacing the City’s out-
door lights with LEDs by 2030.

The area of Helsinki currently has about
70,000 outdoor light sources that use tech-
nology other than LED. Even now, all new
lighting fixtures are automatically built to

be based on LED technology. In addition to
this, existing outdoor lights will be replaced
so that the number of LED lights increases
by about 4,000 pieces annually. A LED light
source consumes about 80% less electricity
than the existing lamps based on discharge
technology. The service life of LEDs is re-
markably long, which also allows us to save
in maintenance costs. The repayment period
of adopting LEDs is 5-7 years, depending on
the type of fixture. This supports the adop-
tion of LEDs also from a financial stand-
point with regard to the average service

life. The increasingly strict EU legislation

will also make it more difficult to access the
discharge lamps that are currently in use.
To realise the action, the number of lamps
being replaced by LEDs should double.

m Indicator: Number of lamps replaced by
LEDs per year in relation to the annual
target (8,000 pcs/year).

m Impact on emissions reductions: Direct
impact on emissions reductions in re-
lation to the City’s total target for emis-
sions reductions: less than 1%. The ener-
gy saving estimated for a single lamp is ,
50-75% compared to a discharge-based
light source.

m Cost effect: additional cost €2.5 M/year
in 2023-2025 and €2 M/year in 2026-
2030. Depending on the type of lighting
fixture, the repayment period is 5-7
years. The lifecycle costs will be added.

m Party responsible: Urban Environment
Division




Category 2: Required actions that facilitate

emissions reduction

ACTION: Principles for low-temperature regional heating entities.

In the heating roadmap prepared for the
City of Helsinki in 2021, the promotion of
low-temperature regional heating solutions
was identified as a prerequisite for accel-
erating the development of a low-carbon
heating ecosystem not based on combus-
tion. The City will promote low-temperature
grids by establishing processes to facilitate
regional heating solutions. The City will
create both the processes for the provision
of regional commercial low-temperature
solutions and the model for the implementa-
tion of block-specific solutions, and promote
the adoption thereof. The preparation will be
carried out through extensive cooperation
with companies that offer heating solutions
in this highly competitive market.

m Indicator: Principles for regional geo-

thermal solutions to be approved in
September 2022.

Impact on emissions reductions: Facili-
tation of emissions reduction measures;
no direct reduction of emissions.

Cost effect: No additional cost effect; to
be carried out as official work.

Party responsible: Urban Environment
Division

ACTION: Reprogramming the implementation plan for the Baana
cycling network and target network up to 2030.

Moving the carbon neutrality target from
2035 to 2030 also means that the target
for cycling as a mode of transport must be
achieved five years earlier. The program-
ming of the Baana cycling network and the
target network must be accelerated at the
same pace.

24 — Carbon Neutral Helsinki

m Indicator: Reprogramming to be carried

outin 2022.

Impact on emissions reductions: Facili-
tation of emissions reduction measures;
no direct reduction of emissions.

Cost effect: No additional cost effect; to
be carried out as official work.

Party responsible: Urban Environment
Division
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ACTION: Ensuring that the number of charging stations for electric cars will
grow in the City area, in line with the predicted increase in electric cars.

For the predicted vehicle electrification rate
to be realised, there must be a sufficient
number of charging stations for electric
cars. In the coming years, the number of
charging stations will also determine the
emissions reduction realisation of plug-in
hybrids: if there are no charging stations,
combustion engines will be used, and the
predicted emissions benefits will not be
achieved. Most passenger cars will be
charged at the parking areas and carparks
of residential buildings, but this is not possi-
ble everywhere in the city. Charging stations
are also needed for public and commercial
properties, public areas and parking areas.
The City must also prepare for acquiring

an electric fleet of its own. The City applies
various methods to promoting the con-
struction of charging stations. For example,
there is an existing process for the charging
stations to be implemented in public areas,
but not all types of charging stations have

such a plan. The City is also lacking an over-
all view of how many charging stations have
been built. The number of different types

of charging stations around the city varies,
which should be taken into account when
implementing the action.

m Indicator: Annual number of charging
stations in relation to the forecast on
electric cars. The plan for promoting
charging stations to be made in 2022.

m Impact on emissions reductions: Facili-
tation of emissions reduction measures;
no direct reduction of emissions.

m Cost effect: The direct costs incurred by
the City come from the implementation
of the charging stations in the City’s own
properties.

m Party responsible: City Executive Office/
Urban Environment Division

ACTION: Establishing a tendering process for the energy

solutions for City-owned facilities.

During the work on the City’s Roadmap for
Carbon Neutral Heating, one of the mea-
sures identified as being within the City’s
sphere of influence was that the City would
open the implementation of the heating
systems in its facility complexes and area
construction sites for tendering. At the mo-
ment, heating solution providers do not have
the opportunity to offer their solutions due
to the missing process phase. The current
process does not support the business
development objectives or ensure the reali-
sation of best heating solutions in the City’s
own properties. The City will establish and
implement a process that allows the provid-

ers of various energy solutions to offer their
solutions to the City’s facilities and area
construction sites.

m Indicator: Process to be established and
implemented by 30 June 2023.

m Impact on emissions reductions: Sup-
port for emissions reduction measures;
no direct impact on emissions reduc-
tions.

m Cost effect: No additional cost effect; to
be carried out as official work.

m Party responsible: Urban Environment
Division

Action Plan — 25

386



Category 3: Surveys to determine new
emissions reduction actions

ACTION: Carrying out a survey through which the threshold value for the
carbon footprint can be defined in the steering for building construction.

The City is currently steering new construc-
tion using an E value criterion. Whether the
criterion is fulfilled is especially influenced
by the structural energy efficiency of the
building, its main heating system and the
volume of renewable energy produced.
Since, in addition to reducing direct emis-
sions, more attention needs to be paid on
reducing the indirect emissions generated
during construction, steering measures
should also be aimed at the latter emissions.
Instead of steering individual solutions, it
has been recognised as financially benefi-
cial and helpful for market development to
set threshold values for the results desired,
while letting the project participants choose
the means of reaching the results. The car-
bon footprint, which also includes emissions
from the construction process, in addition
to emissions from the use, is recognised

as a good potential steering method. In

the future, even the legislation will require
calculation. The Ministry of the Environment

is currently developing a method for this
purpose. In the future, an actor engaging in
a project must state the building’s carbon
footprint in the building permit. The survey
to be implemented aims to define a suffi-
ciently ambitious carbon footprint through
which new construction can be steered
through detailed planning, property convey-
ance conditions and/or the management of
construction on the City’s own facilities.

m Indicator: The proposal for the threshold
value to be used in steering will be fin-
ished by 30 June 2023.

m Impact on emissions reductions: Sup-
port for emissions reduction measures;
no direct impact on emissions reduc-
tions.

m Cost effect: No additional cost effect; to
be carried out as official work.

m Party responsible: Urban Environment
Division/City Executive Office

ACTION: Implementing financially feasible energy efficiency improvements in
City-owned facilities outside renovation projects.

There is notable energy conservation po-
tential in the City’s own facility and service
buildings even outside renovation projects.
As improvements to energy efficiency are
financially feasible, it is also worthwhile from
a financial standpoint to focus on imple-
menting them. The aim of this action is to
ensure efficient implementation of financial-
ly feasible projects identified in the energy
surveys.

m Indicator: The implementation process
of financially feasible energy efficiency

26 — Carbon Neutral Helsinki

projects identified in energy surveys is to
be defined in 2022.

m Impact on emissions reductions: Sup-
port for emissions reduction measures;
no direct impact on emissions reduc-
tions.

m Cost effect: To be carried out as official
work.

m Party responsible: Urban Environment
Division
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ACTION: Carrying out a review of the most impactful emissions reduction
measures for transport available to the City by 2030.

The actions identified previously are not
sufficient to achieve the carbon neutrali-

ty target for transport. The proportion of
electric cars of cars registered for the first
time is growing rapidly. However, the vehi-
cles will not be renewed to such an extent
by 2030 that the emissions reduction objec-
tives could be achieved through an upgrad-
ed vehicle population alone. Furthermore,
heavy vehicles are not becoming electric at
the same rate, and the blending obligation
will not reduce emissions from diesel vehi-
cles to such an extent that the objectives
could be achieved for them. New national
or EU-level measures will likely enter into
force before 2030, which will also reduce
the emissions from Helsinki traffic as well.
However, the schedule of the actions is not
consistent with the City of Helsinki’s targets,
and binding decisions have not yet been
made regarding emissions trading for road

traffic, for example. The City’s own actions
will be required to realise the remaining
emissions reductions on time. Based on the
experiences so far, promoting sustainable
mobility alone will not yield a sufficient tran-
sition from car traffic to sustainable modes
of transport. To achieve the targets, the
City should also look at new actions that will
directly influence the volume of car traffic.

m Indicator: Review to be completed in
2022.

m Impact on emissions reductions: Sup-
port for emissions reduction measures;
no direct impact on emissions reduc-
tions.

m Cost effect: No additional cost effect; to
be carried out as official work.

m Party responsible: Urban Environment
Division

ACTION: Promoting the definition of effective regional emis-

sions reduction measures on mobility.

The regional emissions from transport are
also highly influenced by traffic across the
city’s borders. The City will actively promote
the definition of impactful regional emis-
sions reduction actions through the shared
land use, housing and transport planning
(MAL) for the Helsinki Metropolitan Area.
Helsinki will actively promote such mea-
sures that are in line with the City’s own
emissions reduction target for transport.

m Indicator: The most impactful emissions
reduction measures for regional trans-
port are to be defined.

m Impact on emissions reductions: Sup-
port for emissions reduction measures;
no direct impact on emissions reduc-
tions.

m Cost effect: No additional cost effect; to
be carried out as official work.

m Party responsible: Urban Environment
Division/City Executive Office
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APPENDIX 2:
Actions in the Carbon Neutral
Helsinki 2035 Action Plan

\[o] Action After the update
1 Services offered at traffic nodes and Action plan for Helsinki Regional Transport
improved smoothness of transfers Authority’s (HSL’s) ‘Solmu’ node project and
park-and-ride services in the Helsinki region
2 Target network of cycling routes in the Bicycle Action Plan 2020-2025
inner city
3 Cycling network Bicycle Action Plan 2020-2025
4 High-quality winter maintenance on the Bicycle Action Plan 2020-2025
cycling network
5 A pleasant and safe environment for Development Programme for Traffic Safety
pedestrians 2022-2026
6 Services for cycling Bicycle Action Plan 2020-2025
7 Development Programme for tram traffic | Development Programme for tram traffic
8 Sustainable transport and land use plan- | Part of the official work of the City, City
ning Transport and Helsinki Regional Transport
Authority
9 Bicycle Action Plan and Bicycle Parking Bicycle Action Plan 2020-2025 and General
Development Programme Plan and Implementation Programme for Bicy-
cle Parking 2021-2025
10 A pricing system for vehicle traffic Part of the regional cooperation related to the
MAL agreements (Helsinki Regional Transport
Authority, the City, the national government)
1 Parking policy and pricing Helsinki Parking Policy 2022
12 Scaled parking fees Helsinki Parking Policy 2022
13 Parking fee zones Helsinki Parking Policy 2022
14 Urban structure and sustainable modes | Part of the City’s official work
of transport
15 Updating the parking norms Helsinki Parking Policy 2022
16 Land use planning and sustainable Part of the City’s official work
modes of transport
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\[o) Action

17

Developing an environmental zone

After the update

Part of the City’s official work; City of Helsinki
Air Protection Plan 2017-2024

18 Construction of public charging infra- Part of the City’s official work

structure for electric cars

19 Procurement criteria for freight trans- Part of the City’s official work

portation and machinery projects

20 Procurement criteria for the freight Part of the City’s official work

transportation fleet and driving powers

21 City logistics and delivery traffic City Logistics Action Plan

22 Promoting a zero-emission bus fleet Part of the sustainability work of Helsinki
Regional Transport Authority

23 Charging infrastructure for buses Part of the official work of the City and Helsin-
ki Regional Transport Authority

24 Carbon Neutral Port 2035 Action Plan Carbon Neutral Port 2035 Action Plan

25 Smoothening traffic in the West Harbour | Master plan and Environmental Impact As-
sessment (EIA) for the harbour tunnel (a
project of the Port of Helsinki)

26 Smart mobility services Situational awareness and statistical system
for traffic data (LIDO-TIKU); partially, the Jat-
kasaari Mobility Lab project

27 New mobility services Situational awareness and statistical system
for traffic data (LIDO-TIKU); partially, the Jat-
kasaari Mobility Lab project

28 Helsinki Intelligent Transport System Helsinki Intelligent Transport System Devel-

Development Programme opment Programme 2030 and Action Plan
2020-2024
29 Promoting sustainable modes of trans- Part of the official work of the City, City Trans-
port through communication port, Helsinki Regional Transport Authority
and Helsinki Region Environmental Services;
also included in many action plans

30 Mobility plans Part of the official work of Helsinki Regional
Transport Authority and the City

31 Energy surveys Part of the official work of the City and Helsin-
ki City Housing Company Ltd

32 Recovery of heat loss Binding energy criteria for City facilities

33 Allocating energy and waste treatment Not to be implemented (input-output ratio not

costs to end users feasible)

34 Monitoring the energy efficiency of facil- | The system is in use; part of the City's official

ities work

35 Piloting a demand response system Part of the City’s official work
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No Action After the update
36 Opportunities for energy storage Part of the official work of Helen Ltd and the
City
37 Preparing a target programme for re- Binding energy criteria for City facilities
newable energy for the City’s buildings
38 Procurement criteria for construction Binding energy criteria for City facilities
and maintenance
39 Increasing competencies in construction | Part of the City’s official work
and maintenance
40 Procedures for prioritising interests Part of the City’s official work
41 Developing project planning Binding energy criteria for City facilities
42 Minimising lifecycle emissions Partial energy criteria for City facilities
43 Energy-plus construction Part of the City’s official work
44 Increasing the proportion of recycled Action Plan for Circular and Sharing Economy
materials in construction
45 Principles of groundwork Action plan on utilising excavated earth, rock
material and demolition material in ground-
work
46 Zero-emission worksite machinery Green Deal
47 Improving heat recovery in renovation Binding energy criteria for City facilities
projects
48 Energy efficiency in the City’s renovation | Binding energy criteria for City facilities
projects
49 Long-term maintenance plans and reno- | Binding objectives for City facilities
vation projects
50 Upgrading the property automation Part of the official work of Helsinki City
systems of Helsinki City Housing Compa- | Housing Company Ltd, KOy Auroranlinna and
ny Ltd, KOy Auroranlinna and Helsingin Helsingin asumisoikeus Oy
Asumisoikeus Oy
51 Renewable energy in City-owned building | Part of the official work of Helsinki City Hous-
stock ing Company Ltd
52 Geothermal/ marine heating pilot Part of the Helen Ltd’s official work
53 Promoting renovation projects through ELENA project
conceptual solutions
54 LED street lighting Helsinki LED project
55 Taking renewable energy production into | Part of the City’s official work
account in detailed planning
56 Energy-efficient infill and renovation Part of the City’s official work
construction
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\[o) Action

57

Guidance for residents’ energy consump-
tion

After the update
Part of the City’s official work

58 Developing regulations on land use plan- | Part of the City’s official work
ning

59 Energy efficiency conditions for plot Part of the City’s official work
conveyance

60 Smart energy solutions in plot convey- Part of the City’s official work
ance conditions

61 Plot conveyance competitions based on Part of the City’s official work
the carbon footprint

62 Plot conveyance conditions focused on Part of the City’s official work
carbon neutrality and S&C growth

63 Proactive guidance provided by the build- | Part of the City’s official work
ing control services

64 Renovations of protected buildings Part of the City’s official work

65 Building code and climate objectives Part of the City’s official work

66 Developing guidance for construction Part of the City’s official work

67 Energy Renaissance Programme The Energy Renaissance model is in use

68 Ending oil heating and replacing electric | State programme
heating with renewable sources

69 3D Energy and Climate Atlas Part of the City’s official work

70 Improving energy competencies among Part of the Helsinki Region Environmental
decision-makers in housing companies Services’ official work

71 Helen Ltd achieving carbon neutrality by | Helen Ltd’s Development Programme
2035

72 Acquiring renewable district heating Not to be implemented

73 Acquiring renewable electricity Not to be implemented

74 Key measurements of water consumption | Not to be implemented

75 Assessment tool for buildings’ energy Part of the City’s official work
efficiency (as a part of the 3D Atlas)

76 Two-way district heating Helen Ltd’s Development Programme

77 Promoting hybrid heating Helen Ltd’s Development Programme

78 Taking the needs of renewable energy Part of the City’s official work
production into account in land use

79 Utilising heat waste Binding energy criteria for City facilities
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No Action After the update
80 Utilising local renewable energy (e.g. Part of the City’s official work
geothermal)
81 Surveying areas suitable for geo-energy | Land use planning and survey on geothermal
(survey for geothermal heating potential) | heating
82 Utilisation of landfill gases Part of the of Helsinki Region Environmental
Services’ official work
83 Promoting funding for energy renova- Not to be implemented
tions
84 Financial obstacles to energy efficiency Part of the City’s official work
85 New funding and procurement models Part of the City’s official work
86 ESCO piloting Part of the City’s official work
87 Supporting energy renovations Part of the City’s official work
88 Promoting wooden construction through | Part of the City’s official work
detailed planning
89 The City will promote wooden construc- Part of the official work of the City, Helsinki
tion in its own projects. City Housing Company Ltd, KOy Auroranlinna
and Helsingin asumisoikeus Oy
90 Climate change in schoolwork Part of the City’s official work
91 Cooperation with schools and other edu- | Part of the City’s official work
cational institutions
92 Environmental education Part of the City’s official work
93 Climate change education Action Plan for Circular and Sharing Economy
94 Promoting urban agriculture Complete; guide for urban agriculture
95 Adding climate-friendly dishes in menus | Part of the City’s official work
96 Increasing the proportion of vegetari- Part of the City’s official work
an meals in schools, day-care centres,
healthcare facilities, home meal services
and personnel lunches
97 Reducing food waste in the City’s food Action Plan for Circular and Sharing Economy
services
98 Climate emissions of food transport Completed; emission criteria, optimising or-
der and delivery occasions and routes
99 Utilising surplus food in the City’s opera- | Action Plan for Circular and Sharing Economy
tions
100 Reducing the environmental impact of Helsinki Tourism and Event Operating Plan
events 2022-2026

32 — Carbon Neutral Helsinki

393



\[o) Action

101

Personal emission trading

After the update

Not to be implemented (emissions trading is
not a feasible model)

102 Maritime Strategy Completed; Helsinki Maritime Strategy 2030
103 Waste sorting at source Part of the City’s official work; required by law
104 Optimisation of waste transport Completed; piloted with Helsinki Region Envi-
ronmental Services
105 Allocating the expenses of waste man- Not to be implemented (input-output ratio not
agement feasible)
106 Increasing the number of customers at Action Plan for Circular and Sharing Economy
Pakila Work Centre, Uusix workshops,
Stara Reuse Centre and Metropolitan
Area Reuse Centre
107 Developing climate criteria for procure- | Procurement Strategy 2020
ments
108 Identifying and assessing the climate Part of the City’s official work; work is also
emissions from procurements carried out within the Canemure project
109 Innovative procurements, pilots and busi- | Part of the City’s official work
ness cooperation
110 Updating the objectives related to the Completed; Procurement Strategy 2020
procurement strategy
m Cooperation between public operators Part of the City’s official work
on sustainable procurements
12 Developing guidelines and reporting for | Part of the City's official work; Procurement
procurements Strategy 2020
13 Climate criteria for food and meal service | Environmental policy (update)
procurements
114 Roadmap for Circular and Sharing Econ- | Completed
omy
115 Facility and equipment booking platform | Action Plan for Circular and Sharing Economy
116 The library network as a pioneer in shar- | Action Plan for Circular and Sharing Economy
ing economy
17 Recycling of furniture within the City Action Plan for Circular and Sharing Economy
organisation
18 Use of surplus food Action Plan for Circular and Sharing Economy
19 Utilisation of green waste Action Plan for Circular and Sharing Economy
120 Sharing economy in the Property Strat- Completed, Property Strategy

egy
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No Action After the update
121 Cooperation on circular economy Circular economy cluster
122 Participatory budgeting Part of the City’s official work
123 Increasing Smart & Clean business Part of the City’s official work
124 Promoting the S&C market Part of the City’s official work
125 Residents’ opportunities to participate Part of the City’s official work
in the development of Smart & Clean
solutions
126 Economic development policy and emis- | Part of the City’s official work
sions reductions
127 Company participation Part of the City’s official work
128 Co-development of Smart & Clean busi- | Part of the City’s official work
ness
129 Carbon neutrality plans of the City’s sub- | Completed; the ownership strategy requires
sidiary communities that relevant subsidiaries have a plan in place
130 Maintaining carbon storage in green Climate change adaptation policies for 2019-
areas and the urban environment 2025
131 Network of urban forests and wooded Climate change adaptation policies for 2019-
areas 2025
132 Viable forests Climate change adaptation policies for 2019-
2025
133 Vegetation on plots Complete; guide for urban cultivation
134 Green factor method Climate change adaptation policies for 2019-
2025
135 Information about carbon storage and Completed; review in 2020
carbon sinks
136 Assessing emissions compensation Part of the City’s official work
methods
137 Finishing the preparation of the adap- Completed; approved by the City Board on 27
tation policies and bringing them into May 2019
decision-making
138 Communication and interaction plan for | Completed
the action plan
139 Using engagement and interaction mod- | Completed
els
140 Borough liaisons Part of the City’s official work
141 Carbon Neutral Helsinki 2035 steering Completed
group
142 Division-specific objectives Part of the City’s budget process
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No Action After the update

143 Business forum Not to be implemented; there are several
other networks

144 Open policy practice Completed

145 Assessment tools for the action plan Completed

146 Reporting emissions reductions Completed

147 Assessment of the Action Pan Completed
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APPENDIX 3:

Cost effects of
emissions reductions

Action

Emissions reduction

Cost of the emissions reduction

CATEGORY 1: Actions that reduce emissions

Adjusting the
ventilation in
City facilities to
an appropriate
level.

-20,000 tCO4e/yearin
comparison to a situa-
tion where the ventila-
tion system is running
full-time. There is no
information available on
the current usage rate
of the ventilation sys-
tems.

-11 million euros/year in comparison
to a situation where the ventilation
system is running full-time. There

is no information available on the
current usage rate of the ventilation
systems.

€-550 per
tCO,e

Low-emission
concrete in
infrastructure
projects.

-15% (GWP.85) com-
pared to conventional
concrete.

+10-20% compared to conventional
concrete. The estimate is based on
the experiences from the Kalasata-
ma-Pasila project. As competition
increases, the price difference

is expected to diminish. Further-
more, it must be taken into account
that the price of concrete is only a
fraction of a project’s total costs.
In the pilot site, the cost effect of
low-emission concrete was only
parts per thousand in the overall
costs of the project. The price of
conventional concrete will increase
in the future, which will reduce the
price difference even further.
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Emissions reduction

Cost of the emissions reduction

Cost per

tCO.e

Reducing the
emissions from
the precon-
struction at the
former Malmi
Airport area by
50%.

-64,000 tCO,e by 2030
(-50% from the ref-
erence level of 2020-
2030).

Lower-carbon preconstruction will
likely incur lower costs than the
conventional option. The costs of
burnt lime will increase significantly
due to the EU’s emissions trading,
which will contribute to a positive
cost effect.

Replacing out-
door lights with
LED lights

Direct impact on emis-
sions reductions in re-
lation to the City’s total
target for emissions re-
ductions: less than 1%.
The energy saving esti-
mated for a single lamp
is 50-75% compared to
a discharge-based light
source.

Additional cost €2.5 M/year in
2023-2025 and €2 M/yearin
2026-2030. Depending on the type
of lighting fixture, the repayment
period is 5-7 years.

Lowering tem-
peratures in
City-controlled
facilities

If the temperature could
be decreased by 2°C in
half of the properties,
the consumption of
district heating would
drop by 5%, or 20 GWh
(with the assumption
that a drop of 1°C in
indoor temperature
corresponds to a drop
of 5% in heating energy
consumption). With the
emissions of 2021, the
drop equals an emis-
sions reduction of 3.7 kt
CO,e.

Lowering the temperature will
reduce the consumption of heating
energy. When calculated using the
assumptions above, the savings
achieved would be 5% of the district
heating costs of properties directly
owned by the City.
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Interview meeting for wood construction in terms of durability/A:& (BT B A 1%

LHL R NP
DERDSHIcA VI E1—RE
HEF 13", January 2023 9:00-11:00/202341 8 10H9:00-11:00
5FR VTT, Meeting room/VTTSHE
Edgar Bohner (EB), VTT - Vice President / /R 77— T R#— (VTT - %K) , Daishi
tHE#E | Sakaguchi(DS), Nihon Fukushi Uni - Associate Professor /ARIOKASE (BAEHIRS - 4
#ix)
ERH 2023%F1516H HEAE RAKE
n i BS
(1) Situation of concrete building and the general maintenance plan in Finland/ 7 « >~ >
sem YRIEEIFTZAVI V- REDRBYEA Y TF 2 AFTE DR
: (2) Possibility for using wood in case of renovation of concrete building and the
examples/A> 7 U —NEDEYICH T D ARE) /N—2 3 > DOEEM & EH6
(1) Situation of concrete building and the general maintenance plan in Finland
- What is the status of concrete buildings in Finland?(DS)
In Finland, there are also a lot of concrete building, which was built after world war 2
and they need to be renovated. Main topics are energy efficiency and how to use
resource effectively including renovation. (EB)
- | would like to know how you feel about the idea of using wood in the renovation of a
concrete building. (DS)
The topic for using wood in renovation has not been research in Finland either. The
cost and time for renovation are very dominating factor to push this theme more. (EB)
- What kind of projects is VTT working on? (DS)
WE One interesting research is “Industrial metaverse project” just launched last year. This

project aims to optimize the whole chain by digitalization and automation with
construction company. (EB)

- How about general building lifecycle in Finland? (DS)
Generally speaking, concrete building has 50 years and brick building has 100 years
life cycle but the building could be used as long as the quality is sufficient. (EB)

(2) Possibility for using wood in case of renovation for concrete building and are there
the examples
- What would be interesting topics to renovate concrete building with wood? (DS)
Surely, way of optimized renovation and precise calculation will be the key. In my
opinion, demolition is the bad thing for sustainability. To avoid demolition, new method
for renovation is important to reduce using materials and emission(EB)
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- What are some of the issues and challenges that we face in achieving a sustainable
society including the utilization of wood? (DS)
To achieve sustainability and low carbon society, only wood is very challenging. For
instance, there is low carbon emission concrete material now. The suitability and
choice of material depends on the project. (EB)

- Do you have experience for the calculation of cost or CO2 in practical case? If you
have, could you give me the examples? (DS)
VTT has been doing project on the calculation of cost and CO2 emission for building
lifecycle. This project was developed for the government decision that all the new
buildings need to do LCA calculation for building life cycle, otherwise building
permission is not issued for the project. (EB)

- These topics will be crucial to encourage the market towards sustainability? (DS)
Yes. | do believe so. We have done already multiscale modeling project and optimize
the calculation of LCA. The ideas from data driven circular economy project and
5G-timber project can be used also. These projects are focusing on lifecycle and the
materials after demolition, which leads to the precision of LCA. (EB)

- | can see the possibility of utilizing low carbon concrete and hybrid construction with
wood, what is your opinion? (DS)
For concrete, there is circulate concrete and carbon neutral concrete could be also
interesting for our collaboration. By optimizing the process, CO2 emission of concrete
could be dramatically reduced or could be negative in some cases. Concrete can be
environmentally friendly as well. (EB)

- Many discussions have been done about new construction but utilizing existing

buildings and maximizing the material efficiency will be more important for
sustainability. (DS)
That is true. Wooden structures do not automatically achieve sustainability, and it is
important to choose the right materials in the right places, such as using
environmentally friendly concrete, including its service life, in addition to optimizing its
overall life cycle. (EB)

(BAFER)
(1) Z4VZ Y RICRIFBRCEDEY E AV TF >V AETEOIRR

T4V RIERITZRCEDEYICET 2—RIBRRTIFESE>TWLWSH (DS)
- T74YTYRTIR EIRERABERICETSNIZRCEDEFEYHEL L. U/ R—
VIVHBERIKRRICE > TLWIEYNE K FET %, TDRT. RCOEYICET S
FRT VI, IRILF—PRE, U/ R=y 3 Vv EESHLERDEWMERNETSS
ns.

- RCEDEYDY) /R=2 3 VICAMEFES EWSTFATTIPHHDINEDRRICEL
e (DS)
S R=I3VICAMEES EWST—YIE. 74T Y RTHEMEINTWERL
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HEERRENT—NTHD, Y/ R—yavVichh2BEBREHEIEF. COT7—Y26H-
ERUED B HDFERICAERBRICKRD EEZ 5N, (EB)

- VITTREDHE ROV 7 McERDOBATWSED, (DS)

- BRFOEKENOY 7 e LT, BEERAXYN=-X7OV V7 MHED., 2D
AY 17 NMEIEFRESTZIEND TH D, BEENICIE, BERESTEDTIZILE - BF
ftic&>TFz—reEzKm#ts 270V b THS, (EB)

c TAVITYRDOD—BEBEIDSA T7HAIILIEESBE>TWEH?

- —fERIIC. RCEDEMIFS0FE, L Y HOBRMIF100FICHRESINTWD, —HTEY
BENTDTHE I ENERINNIE, SIESHEENZFERIT 2 ENFRETH %,
(EB)

(2) RCEDEYICH T ZAREY / R— 3 > OEREM & 524

- RCEDEYMEARTY /R—23vFT2E0kE. EARIEDNBBBYRBEEUVLTEZ
5n3h? (DS)

-bB53A, RERY /R=2 3 VDHEDRREBERHENBEICRDTH S5, FAD
EZZ TR, BYORBEKIIT AT FEUTAICESTETHEENWCERERHBRLTWS,
BY)OBIRERIEET B coICid. BREBFICERT M EBEBOHEE RS I 76
DFLWY S R=Y 3 VDHFENEETH D ERL D,

- FRARELHRZEIET LT RKEDFERAZEH TEABRI ENEBVLEEE L TER
512 ? (DS)

- BRAEREREZEMESERIET HICE. KRMIETTIEEL W, XL RETIK
BRI NLOAVI ) —MRIDBEEINTWS, COEFIOEKIC. 7OV TV M
2T EDELSBHMRIMNEL TWEHZIRETL T, ZOHERERERT Z2HENH
%, (EB)

- JZXMPCO2DEHEZERRICITIRERIZHZ2N? D UHNIE. EFEFIZ=ZEITFTIFL
Lo (DS)

SVTITREBEYDOSA T7HA27ILDO AR~ ECO2EHEDEEICET 2 OV 7 %
ToTW3, 2OZ7OV I ME. IRTOFULWEEYIZSA 791V ILDOLCASTE
EISHELNHD. O TRITNISEEFAINATDBRWVWE WSBFDOREICEDWTH
#INnf, (EB)

NSO REY IR THEEYRATFEY T ICENDEDEHICEETH D EEZT
LW3hH ?(DS)
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-y Y—=RMZE, BEEOY VYN PA—RYZa—rZ)LOAVIU—=KDHD.
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Interview meeting for wood construction in terms of durability/A:& (BT B A 1%

E 2 - . )
DEADSHIA VI 1—2H
BB 23" January 2023 9:00-11:00/202341 H23H9:00-11:00
1%Fh Zoom/ X— I
Markku Karjalainen (MK), Tampere Univ - Professor/ LV 24X XLy (R
HEE | Lk - #d%) | Daishi Sakaguchi(DS), Nihon Fukushi Uni - Associate Professor /iR Ik
2 (HAERBUKE - HEHIR)
324 2023F1H23H LAE | ROK®E
n i BS
- (1) The way of thinking of durability for wood building/A & ZEDM A EICH T 2E X
= (2) Maintenance for wood building/ RIEEED A VT F >V X
(1) The way of thinking of durability for wood building
- What is the situation of durability and maintenance for wood construction in Finland?
Could you explain that briefly? (DS)

- In Finland, the fagade is always the matter when it comes to the topic of durability as
you probably know. Wood fagade surely requires more maintenance comparing other
materials. (MK)

- However, there is some benefits like wood facade. Compared to concrete facades, for
example, it is relatively easy and simple to install on exterior walls, and the cost of
maintenance itself is not so high. (MK)

How much does it generally cost for repainting of wood fagade? (DS)

- Re-painting cost is 50-100euro/m in general. There is additional cost for high rise

building because there is need of the lift if the building is higher. (MK)
B

What kind of measures you take for longer durability of wood construction? (DS)
- | think that the keys for longer durability are higher basement, long eaves, thicker
board, dry lumber and structural protection and regular maintenance. (MK)

(2) Maintenance for wood building/ RIEZBED A VT F Y X
Is there maintenance plan generally for wood construction? (DS)
- Client will make the plan normally for 50 years. (MK)
- Wooden fagade needs to be repainted during 5-10 years. (MK)

* Is there a reserved budget for the maintenance? In Japan, it is said that 1.5% of the
overall budget is set aside for concrete buildings. (DS)

- The amount for the maintenance could be different in each area because the price for
the building is quite dependent of each area. Generally speaking, more expensive in
cities and cheaper in countryside. In the big cities, though there is no calculation, the
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price for the maintenance will be similar to Japanese percentage. But no specific
budget for wood construction (wood structure). (MK)

Is there special maintenance method for load bearing wood structure? (DS)

In case of multi-story wood building, the structure will be covered with gypsum board
and not exposed to the inside. Also, from three stories wood building need to install
sprinkler 100 euro for square meter, which will provide a lot of safety for the building.
For concrete building and steel building, the sprinkler will not be required but wood
structure will be needed. (MK)

Installing sprinkler will be additional cost but people or market in Finland feel safer for
wood structure? (DS)

Even concrete building has wood material and furniture in it, which will burn anyway.
Thus, initial fire measure will take an important role in any type of structure. Now, the
newest project for wood construction, 16 stories of complex building, which will be
new highest building will start the construction next year in Oulu and fire prevention
measures have been taken.. (MK)

What is the price difference between wood construction and concrete construction in
general? | heard that wood construction is more expensive that concrete. What is
your opinion? (DS)

| agree, with general calculation, it is said that in case of wood construction, 5-10%
more expensive than concrete. (MK)

But wood buildings have special regulations that the buildings should have sprinkler if
it is more than 3 stories, which will be the main cause of extra cost for wood building.
(MK)

In addition, we should take into the account that concrete structure has much longer
history for high rise building. In addition, the number of wood construction in the
market is still much smaller than concrete construction. | mean that wood construction
has still potentials. (MK)

Do you mean that wood construction is still new even for Finland though we think
Finland has much longer history for multi-story wood construction? (DS)

Yes, that is how it is supposed to be. As for multi-story buildings with wood
construction, please refer to the second document. Compared to wood construction,
concrete construction has been mass-produced for a longer period of time, which has
generally lowered its cost. Wooden buildings, especially multi-story buildings, are
fairly new compared to the history of concrete. (MK).

When wood construction will be in the phase of mass production and industrialization,
the cost competitiveness of wood structure will be quite good. (MK)

Market tends to think that wood construction is expensive but not necessarily true?
(DS)

Almost the difference is caused by the additional cost due to the sprinkler and the
sprinkler will make the building safer. This aspect should be considered more
positively as the value of the building and this would encourage the market to build
more wood buildings. (MK)
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('I‘) Tampereen yliopisto

TAU, School of Architecture

Wednesday 11.1.2023

Multi-Story Timber Frame

Houses in Finland

Markku Karjalainen

Professor (Architectural Construction)
Docent of timber construction and wood architecture
D.Sc. (Tech.), Architect

('I‘) Tampereen yliopisto
Markku Karjalainen (born 1961), short CV

- 1988 Master of Science (Architecture), University of Oulu, Department
of Architecture

* 1984 — 1997 Project architect in architects offices in Oulu, Finland

* 1992 - 2011 Lecturer and assistant in the architectural design
laboratory of the University of Oulu, Department of Architecture

« 2002 Doctor of Science (Technology), University of Oulu, department of
Architecture

« 2008 — Docent of timber construction and wood architecture

* 1997 — 2011 Project Manager of the national Modern Wooden Town -
project in Finland

« 2012 — 2015 Developed Manager of the National Wood Contsruction
Program, Ministry of the Employment and the Economy, Finland

« 2015 — TAU, School of Architecture, Professor (Architectural
Construction)
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Finland and forests

« Total area of Finland 338 000 km?2 / land area 304 000 km?

« Area of forests 262 000 km? (= 78 % of total area and 86 % of land
area)

* Protected forests 13 % of area of forests

« Most common species of wood: (In Finlad 23, in the world 60 000)

— Pine 50 % (volyme of forests)
— Spruce 30 %

— Birch 17 %

— Other hard woods 3 %

ﬁ TAMPEREEN TEKNILLINEN YLIOPISTO

The forest sector is extremely important
for Finland’s national economy

-~

~

5 % of the gross
domestic
product

Employs
200 000 Finns

20% of Produces 70 %
Finland’s export of the
income renewable
energy in
Finland

-

_J/
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Growth of Finnish forests

Kotimaisen puun kayttéa voidaan lisata kestavasti

milj. m3
120
Metsien kasvu Total increment
e
100 e
/—«”f Kestavat hakkuumahdollisuudet
80 /J
Use of wood per year
60 } Tuontipuu
40 Kotimaisen puun kéytté""feollisuudessa
20
0 T T T T T T T T T T T T T T T T T T T 1
D O~ O0OHODO - AN OFI VO~ D0DHDNO T~ NOFTWLWO~ODOO O NMTS W
oM E®N O OO0 0 a0 R 6 s F s T o NN NN NN
222228 RRRAQKIARAIAIRKKIIRIIKKIKIKKIRKRRSR
UUSIUTUVA
Qo METSATEOLLISUUS

LAHDE: Luke, Metsateollisuus ry

Ownership of forests in Finland (%)

Metsamaan omistus Suomessa (%)

Others

’ Muut 5 %
Companies \ Private

Yhtiot 9 % Yksityiset 60 %

N\ 7

State /

Valtio 26 %

1
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- Detached houses, 85 %
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('IJ Tampereen yliopisto

Finnish housing statistics 2021

«Amount of housing is 65 % of all buildings
*Population of Finland is 5,55 milj. inhabitants
«Amount of homes is 3,1 milj. housing units
‘Homes 1,46 milj. are situated in block of flats
It means 47 % of all housing untits

*In year 2021 we built 46 400 new homes

> over 36 300 of them (78 %) in block of flats

11.1.20 412
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Building types of housing in Finland

36 000
32 000
28 000
24 000
20 000
16 000
12 000

8 000

4 000

0
2000

2002 2004 2006 2008

. Kerrostalot

36 345

6812

— \\/—“\’_\‘\—-.“*‘—-’”—~‘ e

2010 2012 2014 2016 2018 2020

. Omakotitalot i Rivitalot

Block of flats Detached houses Row houses

Load bearing frame; market shares of concrete,
steel and wood (% m3) during 2005 - 2016

Runkomateriaalien markkinaosuudet
aloitetuissa rakennuksissa 2005...2016, % (m3)

Betoni yhteensa

50% -

40% A

30% A

20% A

10% A

0%

45 % 2016

[

\

=

betoni: elementti  betoni: paikalla

w2005 ™2006 ®™2007 ™ 2008

Lahde:Tilastokeskus

Concrete 45 %

Puu yhteensa

31 % 2016 Wood 31 %
Steel 22 % ( \

Teras

22 % 2016 Il

tiili terds puu: elementti puu: paikalla muut

W2009 ™2010 w2011 w2012 ®™2013 w2014 w2015 m2016

413



Facades; market shares of different building
materials (% m?2) during 2005 - 2016

Julkisivumateriaalien markkinaosuudet
valmistuneet uudet rakennukset 2005...2016, %(m?2)

70,0%
60,0%
£ 9
50,0%

40,0%

30,0%

20,0%

.l | ‘ .l

oot |0 | e 1R
Betoni Rappaus Tiili Metalli Lasi Muu

Concrete Plaster Brick Steel Stone Wood Glass Other

ES
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Finnish multi-story timber frame houses

YLOJARVI, 1996;
3 buildings, 19 apartments

TAMPERE, 2022;
2 bundmgs 120 apartments W

- Arkveoy, e =
~ Architect Jussi Vepsélair

- 1.9.1997: max. high 4-storeys
- 15.4.2011: max. high 8-storeys
Built until 11.1.2023:

- 132 houses

- 4 208 apartments 414
14



~.  Multi-story wooden
apartment buildings

Situation January / 2023

SUOMALAINEN PUUKERROSTALOHANKEKANTA

Suunnitteilla ja illa olevat
puukerrostalohankkeet, 11/2018

€@ iz PUUNFO

Ministry of the Enwironment

Tampere Univesity
Finnish Timber Council
Ministry of Environment

Coming: over 14 000
apartments in wooden
multi-story apartment
buildings!

Large elements

415
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Finnish multi-story timber frame houses (January 2023);
132 houses, 4 208 apartments

70

60

Buildings
8

w
(=]

20

10

(24 %)

3 floors

(49 %)

Height
(9 %) (10 %)
(6 %)
l (2 %) :
3
= (B
4 floors S floors 6 floors 7 floors 8 floors +
Floors

Finnish multi-story timber frame houses (January 2023);
132 houses, 4 208 apartments

Buildings
N w By wu o ~
o o o (=] o o

[
o

(45 %)

Platform-frame

Frame
(41 %)
+1 log frame ( 1 %)
(6 %) (6 %)
8 8
= -
CLT or stud based Pillar-beam frame CLT based slab elements

volometric elements
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Finnish multi-story timber frame houses (January 2023);
132 houses, 4 208 apartments

Housing units

3000

2500

2000

1500

(60 %)

2510

Rental

Form of ownership

(30 %)
1282
(9 %)
385
Private owned Right-of residence

Platform-frame

(1 %)

31

Semi-privately
owned
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Turku, Pernoo, 2019; 2 houses, 31 apartments

19




LVL-post and beam-construction

h'd MetsdWood

LVL-based timber frame

construction
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Ylojarven Housing Affairs Area 1996; 3 houses, 19 apartments

.

T

ﬂ.




O
|
=
W
o
2
ml




After year 2013 over 50 % of Finnish wooden multi-story buildings
are made by CLT- elements

@ 3
o ....“"Pf - >

ST S
Kuhmo, CrossLam, first Fi

ﬁ TAMPEREEN TEKNILLINEN YLIOPISTO Markku Karjalainen 11.1.2023



Volume elements; typical sizes:
4 500 (w) x 3 000 (h) x 13 500 (I)




Seinajoki,
Lintuviita 2013;
1 house

50 apartments



Jyvaskyla, Puukuokka 1, 2015;
1 house; 58 apartments

Finnish Wood Award 2015

[T - gy _peem 3

e

\..' " Finlandia of Architecture Award 2015

Jyvaskyla, Puukuokka 1 — 3
186 apartments

The Housing Finance and
development Centre of
Finland's
ARA-prize 2019
" -




Rovaniemen DAS Kelo, 2019; 1 house, 103 apartments for students

o

=3

|
e

"

Joensuun Elli, Light House; 14 floors

Wooden tower for students,
LVL-based vertical frame and CLT-based horizontal frame

¥'8  Kuva: Arcadia Oy Arkkitehtitoimisto

427
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(' ) Tampereen yliopisto

16-story wooden apartment building to
Oulu’s housing affair area 2025
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Schauman Architects Helsinki Oy

4-floors high log-house; Naava Chalet, Ahtiri, 2016; 1 house, 16 leisure-time apartments




[=
)
c
o
a
Q
o
—
N
o
[
o
o)
(2]
)
=
<
>
3
Z







- Multi-story timber frame houses in Sweden

Wooden "skyscrapers”?

Itavalta, Ho-Ho Wien
24 floors, 2019
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S B Bergen, Norja 41
Kanada, Vancouver, 18 floors 14 floors, 2015



I PILKE-house, ROVANIEMI I. -~ |

METLA-house, JOENSUU

Wooden office
buildings

T .

FMO-house, ESPOO
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e "

m

i
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KIJ Tampereen yliopisto

Possibilities of using wood in suburban
apartment building renovations:

a) Improvement of the outer
shell’s energy efficiency and
addition of a new “utility floor”
on the roof.

b) Fagade modifications give the
apartment, entire building, and
milieu a new look.

c) Construction of an additional
floor and roof modifications.

d) Addition of balconies, either
suspended from the frame or
standing on its own lightweight
footing.

e) High degree of prefabrication
and rapid construction, so the
period of susceptibility to
disturbing factors is short.

f) The outward appearance of
wood is valued and considered
pleasant.
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Extra storeys by
wooden voyme
i BT A [ elements

RS

TES; TimberElementSystem
Energy facades

Finland's fire code (1.1.2018 - ):
Only two wooden extra stories are allowed

One wooden extra story without sprinkler-system
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Two wooden extra stories with spinkler-system

a TAMPEREEN TEKNILLINEN YLIOPISTO
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Extra wooden storeys in concrete block of flats!

B

As Oy Tampereen Puolari Kuva: Koskisen Oy

Architect Office Helamaa & Heiskanen
Lujatalo Oy

11.1.2023 53

Fire safety Fire classes P1, P2, P3, PO
REI 60

R (Resistance); Kantavuus
E (Integrity); Tiiviys

| (Insulation); Eristavyys
60; Palonkestoaika

54
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KERROSTALOJEN ASUNTOSPRINKLAUS

Water mist sprinkler system;
0,5 mm water / 1 m2 / minute

Cost is about 100 € / h-m?2

PALOSKENAARIOT
Scenarios of fire

[ Y L - Palokatko —2= b 1
Sprinkleri
] I
‘ Palokatko-——r ,
T —
L
Sprinkleri
— 1 — Palokatko —— §
I : —3 A
Sprinkleri
P ! —" 1 Palokatko —— +- \
.} 3 —
B-s2,d0 —
Sprinkleri




PINTALUOKAT
Fire classes of building materials in EU

Suuntaa-antavia esimerkkeja seina- ja kattomateriaalien paloluokituksesta

A1 A2 B Cc D E F

Kivi Kipsilevyt Kipsilevyt < | Palosuojattu puu |l Huokoinen Testaamatto-
Betoni Sementtikuitulevyt] { | Palosuojattu puu D: ”"Normal wood”

Puutuotteet
yleensa

puukuitulevy mat tuotteet

| SN—"

Tl B, C: Fire retardant wood
|

Lasi D-SZ, d2

| D = ldamméntuottoa ja liekin levidmista kuvaava merkinta
s2 = savuntuottoa kuvaava merkinta
d2 = palavien pisaroiden muodostumista kuvaava merkinté

Teras

lormally wooden surfaces are allowed
ring walls T ——
wood surfaces are allowed in the suri
roofs S

e S

/A







Fire safe
eaves
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college,1998




Yialaippa:

Reikien osuus 5 %
tuuletusraon poikki-
leikkauksen pinta-
alasta

Julkisivun palokatko

Fire stops of wooden facade

fiili:

Sinkitty peltiprofiil
t21,0mm

Reikien osuus 5 %
tuuletusraon poikki-
leikkauksen pinta-
alasta

Tuulensuoja:
Palamaton levy
esim. kipsilevy,
mineraalivillalevy,
sementtikuitulevy
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Main fire-codes in timber multi-storey
buildings in Finland (after 1.1.2018-)

To use timber frame and/or wooden facades in 3 - 8 storey
buildings:

max. height: 8 storeys, 28 meters
residential sprinkler-system
fire-(smoke)detectors in every apartment

non-combustible (A1) or “almost non-combustible”(A2) warm-
insulation-material (=glasswool or rockwool)

non-combustible (class B, s1, d0) inside-covering on ceilings
and on walls (f.ex. gypsum-board) >>> wood is allowed in
sauna and on the ceiling of bathroom, in floors and in non-load
bearing walls

fire stops in facades
fire safe eaves

$ TAMPEREEN TEKNILLINEN YLIOPISTO 11.1.2023 65
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Concrete: 2 500 kg / m?

Wood: 370 - 500 kg / m?

Lightweight intermediate floor

Impacts sounds: Airborne sounds:
R, £53dB L',w255dB

Fire rate: REI 60

Insulation: Fire class A2;
Rock wool or glass wool
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Intermediate floor by CLT-
volume elements

Massiivipuuvalipohja REI 60 tilaelementtin R"w = 55, L ' n,w = 53
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Sprinkder

a TAMPEREEN TEKNILLINEN YLIOPISTO 11.1.2023 69

Double walls between apartments

A knisistd syistii puurunkoisten keveiden seinien yli- ja ala-
juoksut on hyvi tehdi peltirankaisina. Tami mahdollistaa sen, ettd
selmen py“ylolpat vmdazm jauaa ylapidstiin 15 millimetrid seind-

, y iksi. Niiin mahdollinen iin my&ti tapahtuva vaa-
K pai inen ei aih vaunonui koska viiliseiniin on
jétetty painumi . Tuulikaappien ja )j inissd on lisiksi

hyvi kiiyttid limmaoneristetti.

E: kit k ista ja i kak: ki jen valisistd seinistd. Vasemmalla kevyempid
k Ja lamy ke ksic mmnkwrmkmukanebnnuimkakelusmmpwhwuja
korkeampia rakennuksia varten oleva rankarak seind ja oikealla CLT-rakenteinen seind.
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Airborne sound insulation
L'n,W 2 55dB
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Nro | Rankarakenteinen scini ]n.m-eu Iar«km-u

1 Pintaverhous

2 Suojaverhous, palosuojaus ja jaykistivi levytys Suojaverhous ja palosuojaus 4 4 2
a TAMPEREEN TEKNILLINEN YLIOPISTO 3 Runko ja &nitekninen eristys Kantava ja jiykistivii CLT-runko

4 Adinitekninen eristys




Energy efficience and thermal insulation:

« U values, W/(mZ2K)

- Outer wall 0,1 7 (insulation 220 - 250 mm)
- Roof 0,09 (insulation 400 — 450 mm)

- Base floor 0,16
- Windows 1,0
- Doors 1,0

 E value, kWh/m? year

a TAMPEREEN TEKNILLINEN YLIOPISTO

Outer walls

U value < 0,09 W/(m2ZK)
= insulation 220 — 250 mm

Insulation: Fire class A2;
Rock wool or glass wool
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Insulation 220 mm

CLT 100 mm + ifiSulation 180 mm

Insulation 45 + 175 mm

viemariin

Nro | Rankarakenteinen CLT-rakenteinen Ristirunkoinen sisiiiin koolattu
ulkoseini ulkoseini rankarakenteinen ulkosein#
1 Sisdverhous
2 Suojaverhous, palosuojaus ja Suojaverhous ja palosuojaus
Jaykistiava levytys
3 Iiman- ja hdyrynsulku Kantava ja jaykistivi runko Limmaneristys ja
« Ldammdneristys tila sihkdasennuksille
* llman- ja hoyrynsulku
4 Kantava runko ja Lammdneristys Palosuojaus ja jiykistivil levytys
limmaneristys
5 Tuulensuoja, suojaverhous ja | Tuulensuoja ja suojaverhous Ilman- ja héyrynsulku
jykistivi levytys
6 Tuuletusrako, julkisivun kiinnitysalusta ja palokatkot Kantava runko ja limmdneristys
7 Julkisivu Tuulensuoja, suojaverhous ja
Jaykistivi levytys
8 - Tuuletusrako, julkisivun kiinnitysalusta
ja palokatkot
9 - Julkisivu

ulkoseinat
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Roof structures, U value = 0,09 (insulation 400 - 450 mm)

Rakenneleikkaukset REI 60 -paloluokituksen mukaisista puukerrostalon esimerkkiyldpohjista. Taulukossa
esitetty palotwrvallisuuden kannalta oleelliset rakennekerrokset.

Air gap;
min 150 mm

\
\
-J\
—=3
Nro | Ristikkorakenne Palkkirakenne CLT-rakenne
1 Palkkirakenteinen alapaarre  Kantava palkisto Kantava CLT-runko
 Kantava rakenne hiiltymamitoitetaan yldpuoliselle palolle
» Kantava rakenne hiiltyméamitoitetaan alapuoliselle palolle, mikdli levyt nro 3 eivat suojaa
rakennetta hiiltymiselta 6() minuuttia
2 Alakattoa ja limmomeristetti kantava rakenne
« Hiiltymamitoitetaan, mikdali levyt nro 3 eivdt
suojaa rakennetta hiiltymiselta 6() minuuttia
3 Suojaverhous K, 10 ja palosuojaus (3-4-krs.) Suojaverhous K, 10 ja palosuojaus (3—4-krs.)
» Kipsilevy 2x 13 mm * Kipsilevy 13 mm
Suojaverhouksen korvaava El 30 rakenne Suojaverhous K, 30 ja palosuojaus (5-8-krs.)
A2-s1, d0 -luokan tarvikkeista (5-8-krs.) * Kuitukipsilevy 18 mm
*» Palokipsilevy 2 x 15 mm
i o R X A ’3 73
4 Sisiverhous (katso médrdykset sisdpintojen luokkavaatimuksista kohdasta 9.1.2)

Long term durability




Houses for people
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Good architecture

Wood or concrete?

« Concrete:

- 2500 kg / m?

« Wood:

- 370 - 500 kg / m?

- about 200 € / m3® - Stock 60 -70€/ m?3

ﬁ TAMPEREEN TEKNILLINEN YLIOPISTO

- Sawn timber 200 € / m3
- CLT 500 -650 €/ m3

445



How much wood and concrete in block of flats?

Concrete (grey) Gypsum board (blue)
0,70
0,66
0,60 0.58 0,58
0,50
0,40 OPuuta / kem2
m?/ kem2 DOBetonia / kem2
0.30 OKipsia / kem2
’ 0,26 0,26
0,22
0,20
0,11 0,09
0,10 0,07
0,02 0,02 0,01
0,00 ; ‘ ‘ ——
RANKARUNKO (k-kork. 3,2 m) CLT-RUNKO (k-kork. 3,2 m) SEKARUNKO (kerrosk. 3,0 m) BETONIRUNKO (k-kork. 3,0 m)
Platform-frame CLT-frame Concrete-frame Totally concrete-frame
11.1.2023 Markku Karjalainen
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Cost efficience




Need of good
examples!




Wooden bridges -project
1/2014 - 9/2015
Nahkiala
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Today we build buildings to 2050
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Energiantarve
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The environmental impact of producing different construction materials
and building will be taken into cosideration in 2025 in Finland

The photosynthesis effect
of tree growth

CO,
1t €

1m? growth

Bioeconomy: The next economic wave

GDP and
wellbeing
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Fossil economy

Natural economy

1900 2014 2030

The value of bioeceonomy in Finland is 60 miljards euros

About half of Finland’s bioeconomy consists of forest

bioeconomy 449




Changing global trends in construction:

* Prevention of climate
change

« Sustainable development
« Carbon footprint

» Resource efficiency

* Energy efficiency

* Recycling economy
 Bio-economy

>>>Timber construction
could be the common
denominator of all of these

ﬁ TAMPEREEN TEKNILLINEN YLIOPISTO
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Tampereen yliopisto
Tampere University

Tallest Timber Buildings
What are the Main Architectural and
Structural Design Considerations?

25:01.2023 Dr. Hiseyin Emre ligin

MAIN REFERENCES
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Adaptation, 2022
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Buildings: Main Architectural and Structural
Design Considerations, IntechOpen, 2022

Karjalainen M, ligin HE, Tulonen L. Main
Design Considerations and Prospects of
Contemporary Tall Timber Apartment
Buildings: Views of Key Professionals from
Finland. Sustainability, 2021

Tall Buildings: Structural Systems’
and Aerodynamic Form 451
Routledge, 2014



Terminology & definition

Term

Sample of the literature

Multi-storey (-story)
timber building

(or construction)

(Lattke and Lehmann, 2007)

(Mahapatra and Gustavsson, 2008)

(Lehmann, 2012) (Riala and Ilola, 2014)

(Gosselin et al., "2()]5'} (Ruuska and Hakkinen, "ZUIB)
(Zluubruum-u..2017.) (Kuzman and Sandbergl [2017)

(Kaufmann et al., 2018) (Markstrom et al., 2019)

Multi-storey
timber-frame

construction

(Kairi, 2005) (Nord et al., 2011)

(Xia et al., 2014)

Wooden (or Wood-based)
multistory building

(or construction)

(Mahapatra and (:llhlzl\‘.\'.\'()ll‘. 2009)
(Eliasson and Thérnqvist| 2010)
(Ostman and I{iillsxler._?Oll)
(Mikkola, 201 1) (Anttonen, 2015)

(Federation of the Finnish Woodworking Industries| 2019)

(Toppinen et al.| 2019)

Wood-frame
multi-story

construction (WMC)

(Gustavsson et al., 2006) (Mahapatra et al.| 2012)
(Hurmekoski et al., 2015) (Hurmekoski et al., 2018)

(Vihemaki et al., 2019) (Lazarevic et al., 2020)

Tall Wood (-en)

(Green and Karsh, 2012) (Salvadori, 2017)

(Green and Taggart| 2017) (Wiegand, 2019)

Tall Timber

(Foster et al.,|2017) (Kuzmanovska et al., 2018)

(Landel, 2018)

Terminology & definition

No global consensus on the definition of timber building, BUT,
in Finland, multi-story or tall timber buildings

where main load-bearing frame mostly (>50%) made of timber.

» |ow-rise building — 1-2-story

= multi-story building — over 2-story

» mid-rise building — 3-8-story

= tall building — over 8-story*

* 8-story is the current maximum allowable height for the “P2 class” for wood

construction in Finland. (PO class for over 8-story)
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Main drivers

The use of timber in construction has seen a resurgence since 1995
(1) decarbonisation

(2) forest management and timber life-cycle

(3) urbanisation and densification

(4) productivity in the construction industry e.qg., fast prefabrication

87 m

Mjastarnet Y:
Brumunddal, 2019 Vgncouver 2017 Joensuu

Milwaukee, 2022 '

Main challenges

* Jlower stiffness and llightweight resulting in lateral sway

* serviceability limit states (occupancy comfort)

* fire safety (over 2-story often require a sprinkler system)

® long-term durability and maintenance of facades

® sound insulation (particularly impact sound)

® cost competitiveness

® moisture sensitivity

® |ack of design practices

® insufficient design guidelines & incomplete standardization and

regulation
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Lateral loads affecting tall buildings

Due to their extraordinary height, tall buildings show

a greater sensitivity to wind and earthquake loads.

Earthquake loads increase according to the building weight,

while wind loads increase according to the building height.

Wind loads can cause of large lateral drift (sway)

that is more critical than from earthquake loads.

Necessary to limit the building sway .

Maximum lateral top drift by lateral loads < 1/500 of building height.

Lateral loads affecting tall buildings / Wind loads =5

Along-wind
motion \
Across-wind
motion <q—— NN N
\
Torsional §
motion N ,/
N \N\ 1
N
N
N
Wind
N
N
\
N
N

Tall building motions under the effect of wind

> >
s P

—D__,/F

.
— P

_D_\E)

——

Vortex

—_—

~

~

1o

>
1> e

The formation of turbulent air flow

Gust pressure = P’

Mean pressure = P

Wind loads on tall building
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Architectural Design Considerations

= Function

» Lease span

» Floor-to-floor height

= Core type*

» Building form*

Architectural Design Considerations / Core type

PLAN

CONFIGURATION

PLAN

CONFIGURATION

central @ attached m
CENTRAL CORE
central split @ m
EXTERNAL CORE Cainched
artial peripheral @ D m
s perp partial split
full peripheral @ D
PERIPHERAL CORE full splt
partial split
ATRIUM CORE atrium
full split e
atrium split
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Architectural Design Considerations / Building form

Prismatic / filted / tapered / setback / twisted / free forms

Lighthouse Joensuu Capital Gate Lotte World
Tower Tower

Architectural trends

® Even if most have prismatic forms, several free foms by
- iregular vertical extensions formed by changing floor slabs,
- disruption of the basic structural grid

- asymmetrical configuration of facade opening

456

HAUT Amsterdam, 2022 Hypérion Bordeaux, 2021



Structural Design Considerations

= Structural materials

= Structural systems

Structural materials

Source: CTBUH

mixed
structure
building
height

composite building:
concrete-timber

B single
material
‘timber”
building
height
mixed
structure

- steel
B concrete
B timber

|

single material building:

timber

building
height

mixed building:
timber/steel

composite building:
timber-steel

mixed building:
steel / concrete

a

mixed composite building:

concrete-timber/steel-concrete

single
material
‘timber’
building
height

mixed
composite
structure
building
height

composite
timber-
concrete
building
height
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Structural systems

All-timber Timber-concrete Timber-steel Timber-concrete-steel
Podium Core Podium-core Podivm Core Podivm-core
g 1) Alk-tiwber 3) Podism 5) Core 6) Podium and T )l‘ndu:m !‘)’\ulm— and %) Core and 1) F'mhltn «w— n) l‘mllmn and
b come steel rods steel boamne 2 el
o= fenzne
]
s
-]
(¥
2) Alltimber 1) Podiam and
and franee fraame
4 -
|
4 —
|
g JE. ‘ JE JE
g 12) Alk-tissber 14) Podiam 16) Core L) l’\-‘lum and 19) External ) l‘mlmlu 2) (-r .nd 24) Podium, %) "m(m-l %) I‘mhv-n
= frame coew and core, coe, aoed
- \-mrmg wteel I-mnu o o
=
&
%
¥
7N - L8
13) Alk-tiswber 15) Podism 158) Post-and- 20) Core and 23) Core nodd ) l\-lmn- n l'ln‘llull
with exterual with external dlab podium canel beacing stoel heame
haneing bracing and core ed t.m..‘ m.e
3
<
s
a
=)

29) All-tisnber 30) Podiam 1) Coe 22) Podiam and
B Boow o= Source: Salvadori, 2021

Structural systems Y I

Panelised T e

sl frome

) Podisan
and fene

=

) Poddinm
il cuee

Panelised timber. toel

SPodinm 9)Canv
and steed and stewl
roxds b

1) Podinm

10)Podiam, e care
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Post-and-beam all-timber

Structural systems
Post-beam EI%

12)Alk-timbes

Post-and-beam timber-concrete

i

14) Podinm

i

16)Core

18) Post-amd-
slab

podium
and core

Source: Salvadori, 2021

Structural systems
3D modular element

3D Modular element

31)Core

Source: Salvadori, 2021

15) Pockinm
with

external
beacing

17)Podium
and core

30)Podinm u -

32)Podinm
and core
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Structural systems

sBuipling ||o4 Jo4

= Shear-frame systems

- Shear walled frame

= Tube systems

- Trussed-tube

Structural systems / Shear-frame system

Ll AL LA A AT LA A A,
T T T i T T T T W 7 U5

AT T T T T L T T T T T LT T T
T AT T T T 7 5 8 T T T 7 P

NENENENTINENE NN NN NG N NN N
NERENENENENEN NN NSNS N N NENGEN

Shear trussed frame Shear walled frame
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Official Name

Location

Function

Height

Architect

Structural Syste

|
_.—.T._.i—._. + - 3 o
| -

!
!
|

:
e e
=z |

Number of Storeys

m

Structural Material

Gross Floor Area

Construction cost

t @

Typical parking floor

O 000 00 ©

Construction Period

Structural Designer

Number of Apartments

>

<

ASCENT

Milwaukee, USA
Residential

87 m

25

2022

Korb + Associates Architects
Thornton Tomasetti
Shear walled frame
Timber (hybrid)

30,136 m?

259

76 million € (2,500 €/m?

central split core design
floor-to-floor height 3.2 m

461

Typical mass timber floor Drawings © Thornton Tomasetti



STRUCTURAL SYSTEM
= 7/-story concrete parking podium and
2 concrete cores

ol
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= Glulam columns (and beams)
on a4.5-6 x 6-7.6 m grid

I
I
i
I
Il
[
I
I
I
I

= 180mm thick & 5-ply CLT floor slabs
with 50mm gypsum concrete
at the typical residential floors

(act as one-way slabs)

(Image courtesy of Thornton Tomasetti)

OTHER ASPECTS

» Fire resistance / MLB: up to180 min & SLB: 120 min

= 7200 tonnes CO2 stored
CO2 benefits equivalent to 2400 cars off the road for a year OR

energy to operate over 1100 homes for a year

= Chadallenges
- Material sourcing (sourcing from a different country) e.g., difficulty in

timely replacement for defective/ damaged product, various
industry standards, dimensions and standard units

- Connection design e.q., pre-designed connections not
commercially available in the North American market

- Discrepancies between design codes e.g., USA vs EU

462
- Reinforcing of glulam beams with large penetrations



Official Name BROCK COMMONS
TALLWOOD HOUSE

Location Vancouver, Canada
Function Residential

Height 58 m

Number of Storeys 18

Construction Period 2015 - 2017

Architect Acton Ostry Architects, Inc.
Structural Designer Fast+Epp

Structural System Shear walled frame
Structural Material Timber (hybrid)

Gross Floor Area 15,115 m?

Number of Apartments 404 bed capacity
Construction cost 44 million € (2,900 €/m?

ot et — :
« s "_i.", ) e oy o 1j|Jj_u
o e FJ a l'-- Ln_—’ a = st !

2 = WS e - .:anj» : WT;—r;J_?
i | > - [ = " J J Ll .olj aixlilf‘ﬂﬁ

Typical floor plan & I l ,,_/_u

Fooftprintis 15 x 56 m (840 m?)

%

» floor-to-floor height, typically 2.8 m and 5 m on ground floor

%L:,

"

:Kj;

N
oN
@

[

— L]

Figures https://www.actonostry.ca



STRUCTURAL SYSTE
SESNS

= Concrete foundation, ground floor and

2nd floor slab, and two service cores

= Glulam and PSL (parallel strand lumber)
columns on a 2.85 x 4 m grid with
cross sections of 265x265mm (floor 2-9),
265%215 mm (floors 10-18)

¥ &,
£ = ./
[ =FEFFFFFRFRFRERFREEE

= 169 mm thick & 5-ply CLT floor slabs
with 40 mm concrete topping

(act as two-way slabs, no beams needed)

| B B R

Panel lengths

Emem

I"-' l'"] ] 10m
e . . . I . I . L . . o E]umm

OTHER ASPECTS

= Mass fimber structure erected in 9 weeks
2-floor/per week * 6-12min/one CLT panel *5-10 min/one GLT column

= Fire resistance Airborne sounds =50 dB
MLB: 60-120 min Impact sounds <47 dB
SLB: 120 min

to deal with sound absorption and to reduce vibrations e.qg., concrete
topping on CLT floor, air space into the ceiling, addition of carpet tile
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Structural systems / Tube system

» building exterior exhibits a tubular behaviour carrying all the lateral loads
» - Framed-fube

- Trussed-tube

- Bundled-tube

465
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Cayan Tower 30 St Mary Axe John Hancock Center Willis Tower
“ FAST FACTS
: o
8 Official Name MJGSTARNET
&’ Location Brumunddal, Norway
Al Function Office & Hotel & Residential
o O Height 85m
Sl e
'—6 9 Number of Storeys 18
b LB e . . )
5 0 Construction Period 2017 - 2019
O 5 Architect Voll Arkitekter
(T) E = Structural Designer Moelven; SWECO AB
g 8 Structural System Trussed-tube
= O Gross Floor Area 11,300 m2
=
7 _E Number of Apartments 33
2 Foas Construction Cost 44.4 million € (3,930 €/m?
o1 C
bl




HORIZONTAL & VERTICAL SECTIONS

0420795

Apartments
:

+ 17 x37m (~630m?2) plan area

Il .
SRR H

Hotel

« peripheral split core

S-S S|

+ floor-to-floor height 3.8m

S5333

Figures Internationales Holzbau-Forum IHF 2017

STRUCTURAL SYSTEM

ey,
I

RS
»
ni“’///H
ll,//fé:'/" L1 » - Lateral & verfical loads mainly carried by Glulam
a3~ L |
TR 1 ,|; exterior frusses with the largest size of 625x990 mm
l ‘: I

Maximum horizontal top deflection 140 mm

« Non-structural CLT core & CLT columns
- 4-corner columns / 1485 x 625 mm

- internal columns / 725 x 810 mm & 625 x 630 mm

* Glulam & LVL floor elements with 10 m span

466

Figures Internationales Holzbau-Forum IHF 2017



OTHER ASPECTS

= Fire resistance Airborne sounds = 55 dB
MLB: 120 min Impact sounds < 53 dB
SLB: 90 min

= 2600 m3 of timber structures and 1 m3 Glulam stores 608 kg of CO2
so, 1580 tonnes CO?2 stored
Carbon footprint estimated at about 65 kg CO2/m2

Oulu Housing Fair 2025 _Puukruunu (Wooden Crow_@;‘]’:‘:

*’ .' ' »
- ERsas
2
.
.

4

Architectural competition for

16-story wooden residential building

to be tallest timber structure in Finland qprT e P

.i’i....v.'mmmm i
0 OULU

Ympdristéministerié
Miljdministeriet 67
Ministry of the Environment




Finnish architects’ attitudes towards tall timber residential buildings

- 2000 active SAFA members & response rate 7% (147/2000)

Tall (over 8-storey) residential buildings
(built with concrete, not wood)

=
Tall timber residential buildings | 7
Mid-rise (3-8-storey) timber residential buildings | =
Low-rise (1-2-storey) timber residential buildings |~

O highly positive ~ [] neutral highly negative
[] positive [C] negative B 1 do not know

30% (+) & 29% (n) & 36% (-)... Tall timber residential building

llgin, H.E., Karjalainen, M. and Pelsmakers, S. (2021), "Finnish architects' attitudes towards multi-storey timber-residential
buildings", International Journal of Building Pathology and Adaptation, Vol. ahead-of-print No. ahead-of-print.

Future prospects ... Supertall timber proposals (2 300 meter)

444 m
103-story

i
ol =V
= | S . -
‘.l e
Oakwood Tower (UK) W350 Tower (Japan) HTT (Canada)
by PLP Architecture by Sumitomo Realty & Dev. by DIALOG

Images by CTBUH
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Future prospects ... Adhesive- and metal-fastener-free
dovetail massive wood board project (DoMWoB project) (202,680 €)

Website:
https://www.tuni.fi/en/research/dovetailed-massive-wood-board-elements-multi-story-buildings-acronym-domwob

THANK YOU!

Emre llgin

emre.ilgin@tuni.fi
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