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(2) Current situation of wood construction/ A& 2R o BLR

(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. (VI)

- What is the general lifecycle for building in Finland? (SM)

. - Life span depends on the structure type but generally between 50-100 years. Wood
=

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)

(2) Current situation of wood construction/ A& i 2 o FK

- 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. I 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. (VD)

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.
(VD)

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)
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(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)
A 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 facade 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)

- Theload 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)

(2) Forecast of future of wood construction
How do you see the future of wood construction?

- Thekeyis 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 facade 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)

- In case of lager size of wood construction, the building has sprinkler and not so much
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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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Interview meeting for wood construction in terms of finance and durability/AR&®D 7 7
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B Ylva, meeting room/Ylva, &&=
Antti Ruuska (AR), Ylva + Chief Sustainability Officer / v 7 24 7 v 7 4 (Ylva - 5 —
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Jufgt (KBNS K - #EZ#%) , Daishi Sakaguchi(DS), Nihon Fukushi Uni + Associate
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(1) General condition of wood building/ A& 24 D — % 1Y 72 IR
(2) Forecast of future of wood construction/ A& D [F3my 7z RE L

(1) General condition of wood building
Could you explain your organization? (SM)

- Ylva is 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)

- 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/ A& D [F3 w7z RE L
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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)
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(2) Forecast of future of wood construction/ K& EEE D FkH 72 BB L

(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)

2 ES

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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- Itis 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/ A& D [F3 w72 RE L

- 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)

- Atleast 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)

(HAEFER)
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Interview meeting for wood construction in terms of durability/A3&IZB3 3 AMED

%%g ~ > =
BRhosrlAVEE1—RE
=)5; 9% January, 2023 16:30-18:30/2023 4 1 H 9 H 16:30-18:30
BT Aalto University Main building/ 7 7V b KA AL v ELT 4 V7
s Pekka Heikkinen (PH), Aalto Uni *+ ##%/~4 v ¥4 ¥ v 7}, Daishi Sakaguchi(DS),
Nihon Fukushi Uni + Associate Professor /3R IRk (HAREHEKY: - #HIR)
((324=! 2023F 1 A 10 H RAFE ROKSE
(1) The general maintenance plan in Finland/ 7 4 v 7 v Fic B ) 5 —kia A v 7
e v ARHHENICDWT
(2) Situation of Finnish market for wood construction and LCA/ A& & LCA 1I<Bd3
5747 FOHgGDRIL
(1) The general maintenance plan in Finland/ 7 4 v 7 v FiC BT 5~k XA v 75
v ARHHENICDWT
- According to the interview from different companies, there seems that there is no
specific maintenance plan for wood construction. Is it true? (DS)
I 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 and
NP 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 I 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, I 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 other
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structure such as concrete structure or steel structure. (PH)

(2) Situation of Finnish market for wood construction and LCA/ A &% & LCA 1B
57 4 v 7 v KOGkt
- 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
facade 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)
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Interview meeting for wood construction in terms of durability/A3&IZB3 3 AMED

%%g ~ > =
BahbR-AVRXE1—E
SE 10% January, 2023 8:30-11:00/2023 4 1 A 10 H 8:30-11:00
BT Ministry of Environment, meeting room /EIEE &k =E
Teppo Lehtinen (TL), Ministory of Environment - Director General /L 7 7 4 % ¥ T v
A (BR¥EH - BHE) , Matti Kuittinen(MK), Ministory of Environment - Senior
s Ministerial Advisor/Z A v T 4 %Y =v 74 (BRIEE - KEEREZZEE) , Simo Le
Roux(SLR), Ministory of Environment * Project Specialist /%4 &£ L A — (BREEH -
7uy s b A=Y % Y X b+) , Daishi Sakaguchi(DS), Nihon Fukushi Uni * Associate
Professor /SR IR (HAMEALKRY: - #EHP)
[(J74=) 2023F 1R 11 H SEAE IREAKE
B=E

(1) Wood construction and the general maintenance plan in Finland/7 4 ¥ 7 v Fic &
B AGERREE & — ki 72 X v T F v AGHH

(2) Situation of wood construction and future of LCA/ A& & LCA Ot icBI+
% RPL

(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
but materiality especially for wood has to be considered. We need to find the best
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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 facade does not require
maintenance but wood facade 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)

- 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)
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Yes, I 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)

(HAFERR)

(1) 74 v 7 v Fics I3 REBRE L My X v T F v ZGHH
T4V IV RIEBTAAREREDRRICOWT EHEOAEICEHT 2y Py 2
A2 2 (DS)

- 7 AVIVREBITAREREEDORICOWTIZIRMETZIER (74 v 5V FEE) %
ZWELTIELV, 74V TV FOAEEBEICETZARM, 74 v 7 v FicB) 3 KE
BEEOBEDO R Y P Py 21k, TAAF K, MR & LT oBEHE R OARM o4
AlEE M, 2 L CIEBRARA A T b b, (TL)

- 74 V7V NI, FifrlRE S L RiEEEED /-0 D EU OBERICHE-> THED LN T
w5, (TL)

68




- BE, EROTICEH I N TV MR EROMEMERED 30% & EbhTEsh %<
o3P, EERARES T OEEL Tuwihnet Wi 3, EROFICRLT. X%
CORMEMHSTZZ ERAMETH S, LrL, V%L ORMEM&ERT 2 L. bk
DERMERELRDNZEND B 5, FMREBCE & RIEFEBEROMICIZRCFE1E L
235805 %, (TL)

- 74V 7V PO AREMICBETABORIZ. I—F v 7 v b TV L ORIRET A T
FAINTRAAY P HBEFNICEET L LICH D, ZOBERITT TICESICH
Hxh<cwz, (TL)

C KHEREED T A THA I AT AR Y MICBIT B A AR R
FRARRIE T I 28, (IR IR S - L RUBIA T 5, Lo T, AlicR
5P HEHR X MBI O T = A L ¥ — R L 2 H BT 5 &, LCA K2 UpEE
Bzhwe w5 b H 2, chiconTIFEHI R 52?2 (DS)

- 74V IYRTHLZNRFALTHS, LCA 282 5L ¥, MBI ALY
—WFRITEECTH L, FICAMOGEIIWEEZEZER L 2T NiE7R 6 kv, RC,
B, RKEICHArbLT, YALEETD LCADE#EANT v AEHOF 306815 5
D@L T3, (TL)

- RIS, AV TFVRDFRIZEDL bnE AL TS ? (DS)

- HOIMREOTHEIIMEEIN TV S (BERNZBTFEIEEL Cviy) . FEOLA.
FEEHEBA VT FVADEZODOTFREZFRET 5, £, FEMGIE, BFOREIC
bafEd U CHEFRFE BB 2R L T b, ANEEEOEA 1T, BBy — R Ty 7 %
B L., 70y 7 FICHFEEOZDDOTFEEZZREL T3, THEIZ., Kk
BMEICX-oTIREI NS 2, HFEHEOHEIGIX, BEHRTEHEINTV R,
(TL),

« Tli. RCEDEYTHOREHETH, AVFTFVRDEZODOTFHRIGEWIZRWVWE W)
HECIEL w2 ? (DS)

-RCTHOARETH, AVFFVADT—RATIRZNITEED DI\, HE—ES DL,
WEEICRBE DN TV BIGAETH S, HlziE, RCOTZ7H—FiFA VT F v ARLE
B, KED7 79— FIZlHE 10FEZ itV EirsEe 25, (TL),

- XV EEOREEEZHETIGAICONT, MERCHRERILEZICHILLEZOLND
2> ? (DS)

- 74V IV FRAARY VDT, BEEEOLENE 2 X P oFHMLFEIXZ
ZERWEFEZ TR, HICHATIE, GEMSMEICRELET 5, BEZA L OmE T’
VisfEElrone, fOMEFENATLE ) DOT, Z0HAIE, KED X ) RFEW ik
MEDTBRVEES H 5, (TL),

- RPN, FUEYERECTETEEE, RCEX D 5~10%fEE a2 X rHICEHE L 5
bNTW3, ZRICOVWTDHR-DERIZ? (DS)

- FZnE, BHRELTIELWEE 2D, REDFR MLy 713, KEICBED LT A4 F
—RIVVETRARELTVE I EILH D, REFEFEORFECIX, XY iEMasx
AERELL p Y RGHA L 2 X P R RINICR R B EHICH B, £/, RCiERD
EZRCTRWVWI LD, RETED - EEZRITINELRL R VWEAER S 4 H 5, KiE
BT 2 RER AR A, FEEELL, BT 52 LT, a2 DEFIRELRoT L

69




Fzbhd, (TL),

i ARED 2 R P AE L R A AE 2 b3 ? (DS)

- Bl Z BT AR T, B e B ARG I B L T B 28, RCIEDEYIC T
L WEERS O, I BIAREEEOEZIML LiFsctickhs, LarLl, K&
TRELINZZIEDHEVWRT ) VI T7—F, REOEYTHOATY v 7 —%&KE
T, BRI L VLRI RY, TFHFYEPRPEALDF—F =il o THEICR 57—
2bH %, (TL)

(2) R L LCA DRIk ICEE 3 2 ki

© KEDPFFREIZONTIZEDERICE 2 T3 2 ? (DS)

- KREIZH AV Y bBEDH B, HlziE, K&iZiERTERO T, RCEX Y H THIZ T
b, T, FICEHEHERKE A2, IR MY VICHBRL T EE
REHETH L, (MK)

T4 VITYERER, REEEICRCIWVHATEY, 1RIT30FIChREEbNE, £
THT7 4V 7V FTIE, REBEOTFHFAF - VP =THREAARAEL T BRI
o ? (DS)

- B L ZARRL TS, 1996 FicRfIOARE7Tw Y =7 P 2R L 722, RC &
° S ER EDMMOERICERT, RKEBEDORA X — B o7%, ZDHIPL L E
EEZEMBFEIAR LTS EEb s, KEEEPETCONIRD-HETH, BRI
HLOWAHEZRD L ZICY) R ZEL, BPIIRERELZNITEH KL od o7
EE»H 5, (SLR),

C ARERE AW X GBI HER LTl x 52 ? (DS)

- B CH B, KGR EED 2 2 LT, BED Y X7, AL, B
A+ ETFTTF2CERAHEE AR, RECRBMEIAREREICHET 2 E >0 01Tk
rrEz26n%, (TL)

- ¥ 7, BESCSULAEIE A S D EETH B L EZ LN S, HAICIEE L 2 b ARk
EOEHELE DY, HRAD IR E UL ZBEE L T2 72, % DGk Z B 0 HA
CEPLABS, WhIKEERELZREI LN 2 HICARS b, (TL)

- RIERFICEET 5 LCA, BREEEEEE, #ili& R EoM Y fHADWT T 4 v 7 v FORI
&9 o TWw35?(DS)

- RGN T A A L. 1TERTH600 fa—uaTh s, HlziE, oy 1 ##
2 2,000 hxa—uThiiE, ZoEE L CHBIESOREII» RV D vE vz
%3, (MK)

- — T, REMESREREICHRELBD TEY, GREROAT—JICBTLT»
LEBICH D LR E B, T2, BEEERIZ. 7V —vELT 4 v IRBEY OBREE
flifEIC X Y L TCHRELZHFETEN, ZNBT7 4 v TV FITEWT HARERE L FiE
X pFES L moTn3, (MK)

- RERE DRV 7y b T v OBIAP L, KEBEIX SEP RCELD HEL
DHERH L EEbND, FICEYORHGZE L TR, A7 T2V 2 —d5RED
BB DR D X 5 @Y <ld, K& RC & S EoEY L v b il ok
30— 20z T\w5, (SLR),

- ¥7. LCA I0BWT, KEBERHEMROEYMLEMNICE 2 28 E 2 YD X 5 ICEET

70




2003, BIRENT —<=Th Y, HFEMEE LTHVHATOIHBH W e 27 b
b EEbNE, (MK)

- REBFEICEHITZA VT F VY RICETEZEZTIZE D 5?2 (DS)
- YIT @ Putajavesi log school DFEH|Tld, AV T F VA EDT2EDTA 747

AT LT H D 5, Fic, YERZETCTWE TR0 v N —@H At
. AVTFFVRDEDDIEMHER R — Vv T —V52H B -DDRWELOL B TH
59, B, AVTFVvAOTHEIY, EEMK. FE. HEKLRE, @ox4 7
KXo THERZDTHEEILETH S, (MK)

- fliEm e L. REEREL X AHINICT 720 Icid, RERFEOFRE L HIIROEK

B, LCA PHERZEEZ O 2 RENMEDIRSRBHICR Z 2 L 3bhr o7, (DS)

S BRI A L

B REDOFFE
B F R B ( BH) i o4&
BT

71




REBAMIBBEFICATE. KiEREVANOMEICH I3 BENCRENRFCETIER LR

A
=

-

RBEAMBETH KOTHRESE

H

iS5

2023 & 1A 118 ( KxER) 10K 009 ~ 128 309

%

Pt

RBEAMEENS KOWS (BENEAPBAOELL2TE2 - 2)

H

FE &

IRERER (WRBAMBEETS). MEEHKE (BREB7LH Y +)

HE BLxZEXE). o BLXZEXF). B (BLZFEKRF)

BAE =fE (BlURZEXRZF

(1) BEEOWT
(2) E£EHEICOWT
(3) HIFEEEHEICDOWT

(1) BEEEDOWT

- REEFRALEREEHZTELWL, (W)
A ERS B, TLhHy FPTHBEL T AMEFHLOWEMNZFE > 7Y ZEHE L 72U
EEZ T,

BEEZRE2ERICLTAROREIZH>TH LW WEEZX TUWW -,

Z01-o, BEEREMICZELY ., ERME—YERLAVETEE L7,

-, @A BEE LAWVLEBE 7T vy A—TEPYy K77 XF—TiEAE L ULE
MaRTHE Lz, (NRE)

SFLWEHTD XY v b, (RE)

—HBREE 7 > h— TR —MMAEEREM L Y 15 1kMTHA 1.6 EULThHYEE
AUy bDHB, FLEERLICLEBICEMHIRZTEEEN MENLTWS, LA L.
IRFIUEEAFERT -0, THEIRCAY IR M LB, (NKRE)

—>AYHEIL. BAETTH 3B > TWE, (IEEK)

MBICEE O TRkECEBEA B NIEAWE WL, (L)

—ERM TIE R CEEMOEHER (ZHR) #RA L. EINEILEL 0. HA%EE
SHELLTOIEHY EREEN -7,

NEHIREDEN LN ZEITE2EE, V- JitE2EEL-HR. 9EX %A
L. 1000 MU T o 2 %= EY BT cEET2HEAL Lz, (IFREK)

-FARALTWIBECEMERAWZL, (’E)

—afté LT/ FMEHLTWEZVLOT, BBNICE / FZFEBLTWS, RIZEA
B=ahigEDO L / FE2FERLTWS,

¥ CLT IZlufeAM (BBIRBE) b %FER, CLT (ZfBE%ER L1
NEDFEFZIZBHEARLI SR BFELIDTH S, AR MCA YT F UV RAGEEZ D LR
BLAEWALPRWA, MAEDEYE L TORMZAZ#EEB LT, (NKREK)

- RS DB ST b g lEH B h. (FE)

72




H%%IU)$®k$“_w@%ﬁ%LTD5 AMOREZRELTIEL 2821, b
b BARMIC U#mtmm%%tto:zbﬁ%fiﬁ%ﬁmtfm5iﬁ

»HBhH, tt’\%tlkﬁlﬁtb‘£< o UINFRE)

(2) E£FEOWT

CRBEEPIAX NEBICOWTAEWLWEL, (L)

AP, RETETETIINEL TWB, BADPE T 2HEMICRELRAMZRE 270
AR FEIMZDEVWIEKRT, LAy b, AMOFE, BHIZELTIToTWS, ()

FREC)

- EBEHEIZEDLSICHEEL-DA,, (L)
- ANBEIFETIC, BHRTHE->TWS, (UIFKRK)

SICHnp . CLT OMBIEAEA LY. JAS BEMABICE T 2/BhE % ERY
T K200 PAEEBLTWS, (UIFKRK)

- MAEHOEEIZLTWS D, (L)
—>— RN BEHTEZTWBDT, 50-60 FRRE TIEAR LD, VNHKRK)

(3) MEFEEETEICDOWT
CHESEEOER EEIT WS, (L)
—FFBRTLTC3FIFE Q0I9FET7BRT) -6, BEEMNAX Y TFH Y RIFEKL T
WARWA, ABEICHERLAECZIRbFEICIE2BRICEBREEZFELTCWS, £7-. #F
ERLCTHIETHAELARKRELTWD, (KK
—RREVEXTE A, HTER 1miE & IEFIELEBZIT>TW3, (NHK)

- BYBIEOE KRR

F A B ( BR) (S P

73




REBAMIMEFICATE. KiEBEVANOMEICH T3 BENCRENMRFCETIER LR

Interview meeting for wood construction in terms of durability/A3&IZB3 3 AMED

%%g ~ > =
BRhosrlAVEE1—RE
HEF 13%, January 2023 9:00-11:00/2023 4 1 A 10 H 9:00-11:00
BT VTT, Meeting room/VTT &&=
Edgar Bohner (EB), VTT - Vice President/ X7 > — = F #7’'— (VTT - &l#:%&) , Daishi
HEE Sakaguchi(DS), Nihon Fukushi Uni - Associate Professor /YA (HAMEMERY: - i
#i%)
((324=! 2023F 1 A 16 H REAE ROKSE
(1) Situation of concrete building and the general maintenance plan in Finland/ 7 4 v 7
e YFiEBFsavy s ) —MEOEBYIE A VT v AEHED R
(2) Possibility for using wood in case of renovation of concrete building and the
examples/ 2 v 7 V) — FEDEYNICH T L2 AREY ) X — 3 v oa[gelE & FE
(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)
- I 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)
RE

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
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for renovation is important to reduce using materials and emission(EB)

- 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 COZ2 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. I 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)

- I 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)
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Interview meeting for wood construction in terms of durability/A3&IZB3 3 AMED

%%g ~ > =
BRhosrlAVEE1—RE
HEF 13% January, 2023 14:00-16:00/2023 4 1 A 13 H 14:00-16:00
BT City of Helsinki, meeting room/~1 > v ¥ &k =
Sanna Merilainen(SM - Development Manager), City of Helsinki/ XV 7 4 # v v 5
HEE (~re v i« fi%¥~%— % —) ,Daishi Sakaguchi(DS), Nihon Fukushi Uni -
Associate Professor /HRAKSE (HAMEUERY: - HEHER)
((324=! 2023F 1 A 16 H RAFE ROKSE
(1) The general maintenance plan in terms of City of Helsinki/~\ > v i O@ 2> 5
%o HTe— M7 A v T F v AFHEIC D WT
(2) Situation of Finnish market for wood construction/ KGR ICEET 2 74 v 7 v F
D DIRILIC DT
(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)
- T'understand that Wood City in the Jikkasaari 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)
NAE

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)

It is 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)
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City is also trying to promote wood construction for lower emission and reduce CO2.
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, I feel that if industrialization is promoted, cost reduction
and quality stabilization will become possible, leading to the spread of wooden
construction. (SM)

I 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)
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Interview meeting for wood construction in terms of durability/A3&IZB3 3 AMED
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Markku Karjalainen (MK), Tampere Univ * Professor/ ZA ¥ 74 3V ~n w7 (X
HFEE R LK - #fz) , Daishi Sakaguchi(DS), Nihon Fukushi Uni * Associate Professor /311
Ko (AR - #EHBEZ)
((324=! 2023 % 1 A 23 H RAFE ROKSE
N &S
- (1) The way of thinking of durability for wood building/ ARi&EZE DM AT 25 2 75
(2) Maintenance for wood building/ AKi&E#EED X v 7 F v &
(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 facade is always the matter when it comes to the topic of durability as
you probably know. Wood facade 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 facade? (DS)
- Re-painting cost is 50-100euro/m in general. There is additional cost for high rise
NP building because there is need of the lift if the building is higher. (MK)

What kind of measures you take for longer durability of wood construction? (DS)
- Ithink 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/ AK&ZEHED X v 7 F v A
Is there maintenance plan generally for wood construction? (DS)
- Client will make the plan normally for 50 years. (MK)
- Wooden facade 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
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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
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. I 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
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as the value of the building and this would encourage the market to build more wood
buildings. (MK)
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