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In brief

The building and construction sector is one of the main
contributors to global GHG emissions. According to
the IPCC'’s fifth assessment report, the building sector
is responsible for 6.4% of direct and 12% of indirect
GHG emissions (IPCC, 2014). This is mostly due to
embodied energy in concrete and steel, i.e. the energy
that was used for the production of these materials. If
energy consumption for heating and hot water is also
considered buildings even consume approximately
40% of the total energy used and contribute roughly
30% of total GHG emissions. Another pressing issue
is the diminishing availability of abiotic building ma-
terials such as sand or gravel in many regions with
high building activities. Moreover, building and con-
struction waste is one of the heaviest and most volu-
minous waste streams.

Substitution of carbon-intensive cement and steel in
the construction sector with wood from sustainably
managed forests can be an approach to tackle these is-
sues. The use of wood as building material has a long
tradition in many parts of the world. Due to its wide
availability and affordability, wood was widely used
as a building material before abiotic materials such
as stone, brick, concrete and steel replaced it. Today,
sophisticated wood constructions are rediscovered in
many cities and even used for modern high-rise build-
ings. Governments and city administrations can sup-
port the use of timber in architecture.

Examples

Timber as a construction material is rediscovered in
modern architecture. Since the past decade, the num-
ber of wooden buildings in urban areas is increasing
along with the technological advances in construction
techniques. E3, a multifamily residential building in
Berlin built in 2008, was the first seven floor wooden
building in Europe. While the frame and the shell are
made of wood, the apartments are accessible via free-
standing concrete staircase (Design Build, n.d.). More
examples for wooden high-rise buildings are the 14

floor apartment complex Treet (The Tree) in Bergen, |

Norway, completed in 2015 (The Daily Scandinavian,
2017). The Mjesa Tower in Brumunddal, Norway,
with 18 floors and 80 meters height is planned to be
completed in 2019 (Ingalls, 2017). Brock Commons
Tallwood House, a student residence in Vancouver
(Canada) with 18 floors and 53 meters height, was
completed in 2017 (naturally:wood, 2017). After
completion scheduled for 2018, the HoHo House in

Vienna will be one of the tallest wooden buildings in
the world with a height of 84 meters. In total it will
contain 24 floors, with a hotel, conference rooms,
restaurants, flats, and a fitness centre. The Japanese
company Sumitomo Forestry announced plans to
build a 70 floors 350m skyscraper that consists pri-
marily out of wood by 2041. Beyond residential hous-
es, timber can also be used for industrial, commercial,
and public buildings and for structural frames of sport
halls or road bridges.

Results

Fostering the use of timber in buildings can have
many positive effects. The IPCC suggests that using
wood from sustainably managed forests instead of
concrete and steel reduces GHG emissions in most
cases. Wood-based structures entail 10-20 % less em-
bodied energy than concrete systems (IPCC, 2014, p.
694). Wooden houses are also long-term CO2 storag-
es: for a cubic meter of wood, a tree converts one ton
of CO2 and binds 250 to 300 kg of carbon, depending
on the tree species.

Moreover, wood as a renewable resource may con-

tribute to securing the availability of raw material.
It is biodegradable and can be used in cascades after
the building’s demolition: first in the form of reuse or
material recycling and ultimately for energy recovery.
The use of locally sourced timber can strengthen re-
gional value chains and thus contribute to sustainable
regional development.




Limiting factors that need to be considered are the
availability of sustainably sourced timber and poten-
tial land use changes such as the conversion of prima-
ry forests into forest plantations with negative impacts
on indigenous populations or the state of ecosystems.

Technical considerations

While classical wooden residential buildings nor-
mally consist of massive wood, most modern multi-
floor constructions use engineered wood products
such as cross-laminated timber. These materials are

much stronger and highly fire resistant. Together with e s

prefabrication of components these materials reduce
costs and construction time on-site.

The application of wood for construction activities
critically depends on technical norms and standards
for building materials. National and municipal build-
ing regulations that allow or prohibit the use of wood
in specific applications (e.g. types of buildings, maxi-
mum number of floors etc.) often refer to such techni-
cal norms and standards.

Policy/legislation

The use of wood as building material can be encour-
aged through a range of measures. Several govern-
ments have already enacted regulations that encour-
age the use of wood in public buildings. New Zealand
and Japan, for example, demand that wood or wood-
based products are considered as main structural ma-
terial for all public buildings up to a certain number
of floors.

Municipal authorities can adapt building codes which
in many cases still restrict the use of wood. As already
mentioned above, technical norms and standards are
regularly used as reference and thus play a critical role
in this realm. Cities can also tie the granting of public
land plots to specific conditions, such as a minimum
content of wood in the construction or set up funding
programmes to cover (parts of) additional costs for
wooden buildings.

Other approaches are campaigns to create awareness
among planners, architects, and house owners on
the advantages of wooden buildings. Green building
certification programmes such as LEED in the USA,
DGNB in Germany and GRIHA in India can accen-
tuate the advantages and enhance the positive aware-
ness of wooden houses.

Institutions

National level: Relevant actors on the national level
are ministries for infrastructures and buildings, min-
istries for natural resources (including forests and the
environment) and ministries for regional develop-
ment.

Local level: City level authorities such as city coun-
cils, planning institutions including the department
for building regulations.

Other relevant actors comprise municipal and private
housing companies, chambers of architects, construc-
tion companies, public and private banks that provide
credits for house-owners, standardisation bodies (that
facilitate the development of standards for building
materials), forest owners or the timber industry.

Transferability

The uptake potential and the impact of an increased
use of wood in buildings (in terms of sustainability)
depend on a variety of factors. These include among
others the local availability of sustainably sourced
timber. Critical issues are the conservation of primary
forests, impacts on biodiversity and indigenous land
rights, the extent of construction activities and fore-
seeable scarcities of certain building materials.




Case study: Ecological model settlement, Prinz-

Eugen-Park in Munich, Germany

Context

L Ui nS @il iE A R LY LT (o Rl iR Sy il crete and steel, the proportion of wood in the planned
LRI LIS RN LS SR E B Ssh PRI B SN buildings was one award criterion for the allocation
1SRG AV BY LGV BRNCS hita NSRS doidilnklidd of properties among the building design applicants.
RS R WY BRI T SO I S IR I EL) CRENE Timber has to stem from sustainably managed forests
EQE SR (GRS Y HE R WA RN N RO @Bl and from within a radius of 400km around the con-
ONSTS T B TR TR R ) o) s RIIB SR ol struction site. The use of tropical timber is prohibited.
BRSSOy AN R R RIS T T il itvso M [n order to cover additional costs of wooden con-
SNSRI (aNiaTen Y o1o) (A AWt IS RSB IR NS CIB Ull struction (compared to conventional buildings), the
E) RN SRR (] 11 [T T ISR SR RVl city provides a grant of up to 2 Euro per kg of re-
§L TN 1110 M (0D S 3 (ORISR Sl T ' L WLl newable raw materials in buildings. The total budget
IS RNVGE IS G v nininin LRl for the municipal funding programme is 13.6 m Euros
cooperatives. Construction works began in spring of EEBEIGEENNEBY TS iROR

2017 and completion of the first apartments is planned

for 2018.

In action Results

NSRRGSR CR Rl b ST B i gnl e Bl The conversion of a former military site into a eco-
NSIEAYCR(VRIRCING N R (a0 R i RGNS [ogical model settlement is an example for a sus-
21l S N R SRV BRI BRI RS S AG @il tainable urban redevelopment. While it still is a
space. In order to maximise substitution of con- lighthouse project and based on public funding, the

P

,..
ARt

,_.
""““o-.

g e

'

|

— g [
AL TP

~

H AT A r g ]

Ecological model settlement Prinz-Eugen-Park
Miinchen, Referat fiir Stadtplanung und Bauordnung)



project proved that the large-scale use of wood in
buildings is feasible and that cities can influence their
resource consumption patterns through a combination
of planning and neighbourhood development, regu- *
lation, and financial incentives. The City of Munich *
estimates that ca. 13.000 t of CO2 will be stored in
the wooden components of the buildings. Wood con-
struction method would mitigate 30-60% of GHG

missions compared to the conventional construction. M\i
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