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Relevance

=  Construction Sector’s share of emissions: ~39%
- 1/3 building materials

=  Why wood? - |less energy intensive processes
(compared to concrete & steel), captures
carbon, available, re-usable, re-cyclable

*Disclaimer: Sustainability question considers only
emissions, assuming sustainably sourced wood.

=  Why 'green innovation’? Renaissance - policy
shift - from blanket ban (2800's) to various
support schemes, programs
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What
Innovations?



Technology

= Material science, products, structures,
fire-safety, vibrations, acoustics,
energy efficiency, etc..

e.g. Engineered wood products = Mass Timber

A Cross-Laminated Timber (CLT)
A Glued Laminated Timber (Glulam)
dLaminated Veneer Lumber (LVL)

= Related: glue, resource efficiency

@ Nordregio




Building Systems &
Industrialisation

= ‘Conventional’ —onsite + pre-fab
mass timber components

= Pre-fab elements (offsite) + onsite

= Prefab volumes - ‘Modular’ (offsite) +
onsite assembly

= Hybrid

@ Nordregio
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Systems innovation

= Regqulation, planning systems,
= Business and finance models
= Organisation of work

=  Business ecosystems, supply-chains,
skills, education, etc..

=  Market /sector

= Society

@ Nordregio




Who's behind any major breakthrough?

or

@ Nordregio ,



Who's behind any major breakthrough?
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MARKET & SOCIETAL DEVELOPMENTS

Glulam & CLT used in small scale

Modular building begins small-scale (cabins)
WWII, military orders large-scale prod. of modules
Martinsons begins to produce Mass Timber

Rapid urbanisation 1950-80
CLT developed (DE/AT) 1990s

VTT focus on wood 1972
LVL R&D began 1978
LVL production begins 1981

Pioneers pilot multi-storey homes
90% of single-family homes built in wood
First wooden high-rise in Vaxjo
Recession, STl work in wood construction begins 1991-1993
Wood frames met fire tests at VTT lab 1995
Pilot MSWC project 1996
First wooden high-rise building in Lahti (Skanska) 1998

Climate debate adds focus on WC 2000s
Mass Timber market accelerates 2005

Skills flow -construction to wood sector
First CLT factory in Nordics (Martinsons)
R&D Lean Wood Engineering programme
Longest Nordic wooden bridge in Skellefted

A global competition in pulp-paper intensifies, 2005
need new markets

Crisis — slow housing market 2008-15
Austria produces 70 % of mas timber market share 2012

MS housing boom - MSWC grows 2015
Domestic production of CLT, industrial-scale LVL 2016
Upturn in wood construction begins 2016

Skills flow - automotive to wood industry
New players — Real Estate, municipalities
Newcomers — start-ups

First wooden school, Jarfalla (Skanska)

Martinsons increases CLT production
MSWC 10% of the market
Sédra and Setra expand CLT

capacity with new factories

Crisis: increased costs of living — hype for energy savings 2022

Modular const. market 100x larger than 1994
MSWC 20% of the market
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MULTI-STOREY WOOD CONSTRUCTION (MSWC) TIMELINE

POLICY DEVELOPMENTS

cocc0 e cece siee

Ban of multi-story wood buildings

1859 Ban of multi-storey wood buildings
1986-1992 National programme on industrialised building

1989 EU changes construction product directive (CPD)

"Million homes" programme, 1/3 row-houses
EU accession: Boverket Building Code lifts ban on MSWC
1992 National programme refers to MSWC
1995 EU Accession: Momentum builds to ease regulations on MSWC
1997 Reform fire regulations (4-storeys allowed)
1999 Focus on qualitative properties

2002 Guidelines on CLT (AT)

More Wood in Construction strategy
Vaxjo: first sub-national wood strategy
Trastad 2012 programme

2011 Ban on MSW(C lifted

Forest Kingdom strategy
Véasterbotten County Board —government assignment
Trédstad Sverige

2015 Paris A. & Agenda 2030
2015 CLT added to National Design Specification (USA)
2016 EU recommendations on Green Procurement

2016 Official advocate of wood construction in Min. Environment
2018 Wood in external structures allowed
2019 National Roadmap for low carbon construction

Forest Programme

Mandatory climate declarations new buildings
(expected) Guidebook municipal planning - Trdstad

2022 Mandatory climate declarations new buildings

2023 CO2 limit values for Multi-Story buildings;

2025 For all buildings

2022 Regulation (RE2020) progressive CO2 Limit

values for new buildings (FR)

2023-2027 Expected CO2 Limit values for new buildings (EU)

@ FINLAND
@ INTERNATIONALLY




Build
industrial
capacit

Game-changer —
high-rise

Centuries of

accumulated
knowledge \
1900’s Modules & /
Mass Timber

/
Urbanisation
technolog

80-90% family
homes of wood

Re-birth of mass- /
timber

1800’s BAN!

WWII barracks (SE)

1959 New zoning
law (FI)

1994 EU Accession —
new laws

1965-75 Million home
Program (SE)

Strategies & Programs
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... except it's not Hollywood!
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[ Zoning and ]

planning systems

_ _ Funding
Industrial capacity S e

Regulations

Market Perceptions and
readiness fears

/
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Path dependency [ legacy ]
[ Experience ]
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. . Cost of
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Systems integration
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A Forestry companies
O Suppliers — Forestry sector
B Construction companies
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Systems integration

A Forestry companies

O Suppliers — Forestry sector

® Pioneers O ®

B Construction companies

® Suppliers — construction sector
@ Nordregio ® Newcomers



Cross-fertilisation & Re-organisation

@ Nordregio

Finance
sector

Insurance
companies

Forestry A
sector

Automotive
industry

Architects
designers
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”You Just need to shake the ketchup
bottle for some time and then it all
comes out at once”
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Then who should
shake the bottle?

The sum of actions from multiple
actors leads to systemic change

= The'magic’ happens at the
intersection between actors rather
than by single “enlightened actors”

= Support those interactions!

= Actors are not static — change roles

@ Nordregio




Thanks!



Findings (change agents, drivers, barriers)

Roles

Set rules of the game: EU, National gov.
Leaders: new and old businesses; local authorities

Facilitators: Research, associations, local
authorities

Detractors: Conservative constructors, banks,
insurance c., clients (inc. society)

Other:
* Transforming roles (crossing sectoral boundaries)

* Networks (collaboration)

* Society (changing values)

@ Nordregio

Systemic issues

Path dependency (knowledge, skills, supply-chains,
networks) — “structural inertia”

Planning systems (zoning requlations)

Practices: New business models, finance structure,
risk assessment, relations

Cultural change: (values, perceptions) - "Won't it
burn?”

22



SWEDISH
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Circumventing

established Changing roles
actors (alternative
pathe)
- Sectoral
Risk taking / Integration
pilots
R&D

Skills flows

Cost-
effectiveness

@ Nordregio

Agenda

2030
Loan structure

Green
financing
. Systerr_rs WoodCity
Innovation Sweden
ST Association
procurement
Clusters/
networks
(3-Helix)
Land-allocation Sharing risk
Climate impact agreements
penalties City planning &
ational & sub-
national 24
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