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Abstract

This study provides an overview of the current policy and regulatory environment regarding
sustainable construction materials in the building sector in Europe and North America, and,
where applicable, offers a commentary on the effectiveness of such regimes in driving the
adoption of wood products. The study’s objective has been to conduct a broad survey across
a range of policies, initiatives and programmes in order to document the current circumstances
as a starting point for further discussions, technical meetings and policy debates with a view to
enhance the use of wood in buildings through policy advice to member states.
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FOREWORD

Foreword

Hundreds of years before sustainability was a household word, foresters were advocating the sustainable
use of forests by society. Unfortunately, society often did not heed the words of our early foresters. It is only
recently that the users of wood have become as concerned with sustainability as foresters. Their use of
wood for building was primarily just a matter of convenience; they lived by the forest and thus utilized wood
as their premier material for construction. Wood was appreciated for its accessibility and utility, but having a
sustainable supply required a much longer term view than their subsistence-based existence allowed. There
were also other choices of materials for building, such as stone or more recently concrete.

With the advent of modern conservation and preservationist movements, there was often concern over the
exploitation of forests. Harvesting forests and the use of timber were often associated with unsustainable
practices and thus had a bad connotation; many people felt that it was more environmentally friendly to use
other material for building rather than wood. The forest sector has made many adjustments and the result
of this has been a movement within the forest sector to demonstrate the sustainability of forest products,
including third party certification; something which is not seen in most other building materials.

Many scientists and researchers now see the forest and use of wood as one of the most important solutions
for achieving sustainability. The greenhouse gas emissions to produce one tonne of sawnwood are about 13
per cent of what is required for the same weight of concrete and less than 5 per cent of what is required for
the same weight of steel. Aside from the low environmental impact of production, wood is easily recyclable
to make other products; and at the end of its useful life, it can be used as fuel.

The relatively shallow carbon footprint of wood fits well with the UN’s Sustainable Development Goals
(SDGs), which place a strong emphasis on the role of forests and a sustainably managed forest sector in
contributing to global sustainable development. The use of wood for the construction of buildings can
directly support a number of SDGs. Specifically, these include:

«  Building resilient infrastructure, promote inclusive and sustainable industrialisation, and fostering
innovation.

«  Making cities and human settlements inclusive, safe, resilient and sustainable.

«  Ensuring sustainable consumption and production patterns.

«  Taking urgent action to combat climate change and its impacts.
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The “Rovaniemi Action Plan for the Forest Sector in a Green Economy” shows how the forest sector in the
UNECE region could lead the way towards the emerging green economy at the global level. The Action
Plan, adopted by member states at a joint UNECE and FAO meeting in 2013 (Metsd2013), has as its first pillar,
“sustainable production and consumption of forest products”. This includes the use of lifecycle analysis

data, based on internationally agreed standards, for all materials throughout the stages of manufacturing,
use and recycling, to support decision making at all levels; and contributing to the development of green
building standards. The second pillar of the action plan outlines the contribution that the forest sector could
make towards mitigation and adaptation to climate change by encouraging the reduction of greenhouse gas
emissions by substituting sustainably produced wood for non-renewable materials.

Promoting sustainable building materials and the implications on the use of wood in buildings is the logical
next step in determining what is needed to put the principles of the SDGs and the Rovaniemi Action Plan
into place. This publication provides a view on the current policy and regulatory environment regarding
sustainable construction materials in Europe and North America, and a pathway for member states
interested in enhancing the use of wood in buildings. It showcases many of the policy measures taken in
the region to overcome the lack of knowledge and misunderstanding of wood construction. We thank the
author, Helen Goodland, for taking this very important next step to address building material policies in
Europe and North America.

f

Vladimir Rakhmanin Christian Friis Bach
FAO Assistant Director-General Executive Secretary
and Regional Representative and Under-Secretary-General

for Eurape and Central Asia United Nations Economic Commission

Food and Agriculture Organzation for Europe
of the United Nations
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Executive summary

This study provides an overview of the current
policy and regulatory environment regarding
sustainable construction materials in the

building sector in Europe and North America

and, where applicable, offers a commentary on

the effectiveness of such regimes in driving the
adoption of wood products. Given that policy-
making to address the impacts of construction
materials is still at an early stage of development,
the study’s objective has been to conduct a broad
survey across a range of policies, initiatives and
programmes in order to document the current
“state-of-play” as a starting point for further
discussions, technical meetings and policy debates
with a view to enhance the use of wood in buildings
through policy advice to member states.

The weight of experience, in terms of policies
already in place, is with operating or “in-use”
impacts of buildings such as energy and resource
efficiency, the promotion of specific “green” and/
or “local” materials (such as wood), the restriction
of highly toxic materials (such as asbestos) as well
as minimizing the worst effects of the “end-of-life”
stage (specifically waste diversion from landfill).
However, the policies included in this study, which
were identified from a comprehensive web search
and with input from 100 survey responses from

33 countries, illustrate that the emphasis of policy
makers has been shifting towards a whole life-cycle
approach, emphasising the effects of production and
consumption on the environment, and perhaps less
commonly, their social and ethical consequences.
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Twenty-nine policies were selected for high-level
review which were organized under the following
Six categories:

1. Policies that provide information and
encourage voluntary action

7. Policies that advance environmental norms

3. Policies that focus on the proportion of wood
in buildings

4. Policies that advance technical specifications
and structural norms (height, seismic, etc))

5. Public procurement policies

6. Policies that “close the loop” at end-of-life

In general, all of the policies included in this study
have been developed with at least one, and mostly
more, of the following objectives in mind:

«  Support greenhouse gas (GHG) emission
reduction and/or climate change policies

«  Reduce environmental impacts of construction
materials (embodied energy, water, waste,
etc.), and/or

«  Promote a local wood economy and culture

One policy from each category was selected for
deeper investigation. A summary description and
key lessons learnt of each policy are presented on
the following pages.



EXECUTIVE SUMMARY

Policy 1

Key lessons

Information-based policies:
The WOODBOX travelling
public outreach programme

WOODBOX, together with
WOODDAYS, is an international
integrated public outreach
programme that aims to build
public awareness of the impacts
of construction materials and the
benefits of using wood.

The result of industry-government
collaboration in Austria and Germany,
the exhibition visited five European
cities in 2014 and welcomed an
estimated 15,000 visitors.

Sustained advocacy over the long term is critical building
awareness and changing business and public behaviours.

Itis important that public outreach and advocacy initiatives
link directly to the “selection” stage in building materials’ life
cycle and be available at the right time.

Advocacy initiatives should be part of a larger strategic
outreach approach that includes technical training and
project-specific in-the-field support for the design team.

It is important to engage with those professionals who
interface with the public but may be outside the core
building design and construction team such as lenders,
insurers, surveyors, appraisers, marketers, brokers and
agents (estate agents, leasing agents, etc.).

There are regulatory “touch-points” available to policy
makers that are opportunities for education (such as time of
sale of a building).

Awareness-raising programmes can be strengthened by
information tools such as product and building labelling
programmes.

Policy 2

Key lessons

Policies that advance
environmental norms:
The 2000-Watt Society
Energy Vision

A socially equitable vision that
establishes clear, long-range goals
for energy and GHG emissions for
buildings.

Offers one of the most progressive
and comprehensive life-cycle based
regulatory frameworks within which all
of the major energy and GHG impacts
of buildings are controlled, including
operations, embodied impacts

from materials and, in the future,
transportation.

Builds upon Switzerland’s well-established track record
of leadership in energy-efficient building design and
construction.

Developing and implementing a life-cycle-based building
policy is a significant undertaking and requires substantial
investment and sustained commitment by government,
utilities, researchers and industry stakeholders.

Swiss practices were identified for their relevance and
replicability in jurisdictions interested in advancing an
integrated, performance-based policy environment. Yet
many technical and regulatory complexities still need to be
resolved.

The fact that the 2,000-Watt Society’s is rooted in a
philosophy of global equity and social justice has proven to
be compelling to businesses and public alike.

Comprehensive and sustained public engagement was
necessary to educate citizens about climate change, energy
security, and the future availability of energy supplies.
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Policy 2 (continued)

Key lessons

Currently encompasses 20 cantons
and 100 towns and cities in
Switzerland and is being adopted by
cities in other countries. Governments
have adopted the 2,000-Watt Society
for their own facilities and, currently, it
is offered as a voluntary “stretch” goal
for other projects.

The availability of a full suite of software tools, databases of
materials, catalogues of assemblies and verification tools is
essential to assist the design team throughout the design
process.

Policies with clear long-range visions and goals provide
direction to materials manufacturers and can directly inform
polices such as the Wood Resource Policy.

Policy 3

Key lessons

Policies that focus on the
proportion of wood in buildings:
The Swiss Wood Resource Policy

Establishes clear standards and
targets for the use of wood as part of
a Cross-cutting mechanism to reduce
the embodied energy and carbon in
buildings (referenced under the 2000-
Watt Society Energy Vision) while
increasing the opportunities for the
local wood industry by promoting the
consistent and sustainable harvesting
of wood from Swiss forests and the
resource-efficient use of wood as a
raw material for a range of products.

Although it is early days, the results so
far are generally positive and there is
government commitment to continuing
support for the Plan until 2016.

The goals of the Wood Resource
Policy are delivered through the

Wood Action Plan which provides
training, technical consulting, R&D
standards development and a funding
programme to help researchers,
designers and manufacturers to
advance the use of wood. Since 2005,
around 1,500 multi-storey wood framed

buildings have been completed.

The Wood Resource Policy has established an ambitions goal
of increasing in the wood content of the entire Swiss building
stock by at least 50 per cent (new buildings) by 2020.

Where possible, programmes intent on increasing the use

of wood in buildings need to clearly focus on helping local
forestry companies build capacity as a priority over the use
of imported wood products.

In most countries, the building and forestry industries are
closely intertwined. Complementary “cross-sectoral” policies
can be used to mutually reinforce overarching goals (such
as lowering the energy and GHG impacts of buildings while
increasing the opportunities for locally sourced products).

The cross-sectoral approach to forestry policy making
espoused by Switzerland requires intensive advocacy and
relies upon a progressive forestry industry that looks beyond
production outputs.

< I DB Dl
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EXECUTIVE SUMMARY

Policy 4

Key lessons

Policies that advance technical
specifications and structural
norms: The “Wood First” Initiative

Facilitates the uptake of wood
products, thereby stimulating
research into new techniques and
technologies, supporting market
adoption and developing small local
markets as “shop-windows” of wood
innovation for primary overseas
markets.

In the five years since Wood First

was introduced, the use of wood

in building construction has grown
rapidly. More than 150 six storey
wood frame projects have now been
completed, planned, or are under
development. Attention is now turning
to “tall wood” and the first mass
timber projects (over 10 storeys) are
now in development.

Wood First policies have received significant and sustained
political support particularly in regions that are home to large
areas of publicly owned forested lands, where forestry has

a long history and strong cultural significance and where the
forestry sector is @ major employer.

To secure highest and best use of wood means looking
beyond commodity markets (such as dimensional timber)
to where opportunities to add value exist. This requires
sustained and coordinated investment in R&D, training and
technical support in order to bring new technologies and
solutions, such as mass timber, to market.

Policies which may be perceived as promoting the
opportunities for one material over others may polarize the
building product manufacturing sector as, rightly or wrongly,
it may be construed as legislation that undermines the
credibility and effectiveness of building codes and serves as
a barrier to fair and open competition.

Policy 5

Key lessons

Public procurement policies:
BES 6001 Responsible Sourcing
of Construction Products

Requires a range of life-cycle criteria
to be met as part of a construction
materials procurement process,
including the use of Environmental
Product Declarations (EPDs). It has
the potential to influence the entire
life-cycle of materials. However, as
it stands it is likely to most greatly
impact upon the production and
consumption life-cycle phases.

At the end of 2014, the total number
of valid BES 6001 certificates stood at
89 certificates covering 76 companies
(some companies have multiple
certifications).

Governments can harness the immense purchasing power
of businesses and organizations to help to promote
environmental stewardship.

Sustainable procurement and purchasing policies can

have substantial “trickle-down” effects on the construction
materials supply chain because they encourage
organizations to not only take into account the economic
value (price, quality, availability and functionality) but also the
related environmental and social impacts of the goods and
services they buy at local, regional and global levels.

Procurement standards such as BES 6001 are necessary
to establish a clear frame of reference and a means to
communicate the desired product characteristics.

It is not only important to shift purchasing preferences

to materials with lower environmental impacts but it is
also equally imperative to ensure that materials are used
judiciously and not “over-consumed”.

“Greening” the construction supply chain is challenging and
sustained investment in R&D is critical to understanding and
resolving the barriers.
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Policy 6

Key lessons

Policies that “close the loop”
at end-of-life: The Dutch
“Chain-Oriented” Waste Policy

A chain approach considers the entire
material chain, including all the stages
in the life cycle of a product or material
from raw material mining, production
and use, to waste and possible
recycling, as opposed to concentrating
on “end-of-pipe” solutions.

A key focus of the Dutch approach is
on reducing the overall environmental
pressures imposed throughout the

life cycle of construction materials d
to harmonise policy in different areas
(e.g. natural resources, products and
building design, waste management,
and concepts such as cradle-to-cradle).

Overall, the Dutch government’s chain
approach appears to have been well
received by industry. By 2012, recycling
and recovery rates for C&D waste in
the Netherlands had reached 95 per
cent. The National Waste Management
Plan aims to further reduce the overall
environmental impact for construction
waste by 20 per cent”.

It is important to ensure that the environmental benefit
in one life stage of a material does not cause a higher
environmental impact for another stage.

A clear, measurable reduction target provides a goal to
which industry can work towards and is intended to drive
innovation throughout the chain, targeting flows that can be
dealt with most cost effectively.

There is a concern that the waste policy does not leave
Dutch waste management companies at a competitive
disadvantage in respect to other countries.

Working within a life-cycle based policy environment is
challenging and requires significant investment in advocacy, data
development and maintenance, technical resources and industry
training. However, these are similar investments to those needed
for implementing a life-cycle based building policy.

The financial burden of implementing a chain-oriented
approach can be significant. Whilst the material streams
can be assessed in terms of costs as well as environmental
impact to ensure the most cost-effective action is taken, the
R&D to arrive at such solutions will be costly and industry
may look to government to provide the necessary funding.

Benchmarking, monitoring and reporting are critical. LCA
analysis is necessary to determine if (and to what extent) the
policy is having a positive effect in one area (e.g. designing
products that can be recycled more easily) may have a
negative effect in another (e.g. products being made from
materials with more energy-intensive extraction methods).
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Most countries in which forestry plays an important
economic role have policies and programmes in
place to advance the use of wood in buildings.
Some countries have established consumption
targets and others are driving the use of wood in
new types of building projects in order to achieve
highest and best use of their forestlands which
are, more often than not, publicly owned assets.
However, simply relying on wood use policies can
be problematic, both for designers who may feel
compelled to use wood products in sub-optimal
situations and for non-wood product manufacturers
who may perceive unfair procurement practices.

Some of the most progressive and effective
policies that are being put in place today address
the life cycle both of the materials themselves

and also the building in which they are installed.
They do not single out the use (or prohibition) of
specific materials but instead rely on Life-Cycle
Assessment (LCA) which is a science-based state-
of-the-art methodology for determining the optimal
choice of materials at the design stage taking into
consideration the life cycle of the material and

the building as a whole. Using LCA as a way to
evaluate the environmental impacts of all materials
is good for the wood industry because it can
capture all of the positive ecological contributions
made by forests as well as the low impacts wood
imposes during its life cycle.

Sustainable materials management is proving to
be a far-reaching issue and, in the most successful
situations, a diverse range of cross-cutting policy
instruments has been applied that include both
policies which promote the use of wood with the
use of LCA. Indeed, the emphasis of the most
progressive policies is shifting from a traditional
“linear economy” of production consumption, use
and disposal to a “circular economy” whereby
sustainable production and consumption allows
for “waste” materials to be recycled back into
the production system. This transition also aims
to reduce environmental pressures all along

the construction industry supply chain in order

to control overall consumption levels and the
shifting of environmental burdens from one life
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EXECUTIVE SUMMARY

stage to another. This work is at an early stage

of development. Currently, leading policies have
tended to either evaluate all materials for a
limited number of environmental indicators such
as embodied primary energy' and CO,) or a wide
range of environmental indicators for a limited
number of materials. There is a great deal that
warrants future research. However, two key areas
that have been identified through this study:

1. Inthis study, the policies that address
buildings tend to focus on new construction.
The much larger existing building stock is
not specifically addressed. There may be
potentially beneficial effects of materials-
based policies and ratings on the large
existing building market.

2. Only a selection of policies has been included
in this study. Given the scale of effort currently
underway across Europe and North America,
it would be useful to create a more detailed
inventory of all the activity as a resource for
learning and collaboration.

3. Many of the policies and programmes
included in this study are still at an early
stage of implementation and there has been
insufficient time to gather meaningful results.
A means to monitor leading policies in detalil
over is necessary in order to provide useful
and timely lessons to other regions.

While the design and development of construction
materials-related policies, and the pace and scope
of their implementation, will be dictated by the
characteristics and priorities of the jurisdiction
concerned, the steps followed by leading policy
makers have broadly comprised a process of
benchmarking current performance, establishing
performance targets, compiling materials
databases (which then need to be maintained),
developing draft or “stretch” policies to be

tested by pilot or demonstration projects before
widespread adoption and, finally, measurement
and benchmarking of success. All these steps

are reinforced by continuous and comprehensive
stakeholder consultation. This process is proving
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to take a long time and requires sustained financial accounts for more than one third of the global
investment and political commitment. resource consumption annually, there is certainly
an imperative to do so. The findings from this study

This study has been developed to provide a suggest that many countries in Europe and North
starting point for countries interested in addressing America have developed some form of policy
the environmental impacts of construction aimed at reducing the impacts of construction
materials in order to stimulate further discussions, materials and those countries that are moving
technical meetings and policy debates. Although towards LCA-based policies are proving the
it is too soon to establish the extent to which most effective at changing building design and
the policies in effect today are reducing the construction practices. Given the accelerating
environmental impacts of construction materials, pace of construction in countries outside Europe
there are some countries that are expending and North America, the pressure on policy
considerable effort in advancing materials-related makers to manage the environmental impacts of
building policies. Given that the building sector construction materials can only increase.
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Introduction

Purpose and methodology

The purpose of this study is to provide an overview
of the current policy and requlatory environment
regarding sustainable construction materials in

the building sector in Europe and North America
and, if applicable, to provide commentary on

the effectiveness of such regimes in driving the
adoption of wood products.

The study is high level and exploratory in

nature. It only provides examples of some of

the countries that are most active in this area of
policy-making. The intention is not to list every
sustainable materials policy that exists because
many policies are still in the development stage.
Given that policy-making to address the impacts of
construction materials is still at such an early stage,
this study aims to provide a broad survey across

a range of policies, initiatives and programmes in
order to document the current “state-of-play” as

a starting point for further discussions, technical
meetings and policy debates with a view to
enhance the use of wood in buildings through
policy advice to member states.

The policies included in this study were identified
through a comprehensive web search and from a
questionnaire sent to stakeholders and supporters
of both the Forestry and Timber Section of UN
ECE-FAQO and the Housing and Land Management
Unit of ECE from July to October 2014. A total of
100 responses were received from 33 different
countries (see Figure 1).

Atotal of 29 policies were predominately drawn
from countries within the ECE region and the
majority are summarized in Annex A. In the body
of the report, there are six policies that have been
selected for deeper evaluation in order to illustrate
the breadth and depth of leading practices in

the advancement of sustainable construction
materials and the use of wood. The objective was
to select one policy from each of the following six
categories for deeper investigation:

UNECE / FAO

Figure 1:  Survey responses by country

Countries

Responses

Albania

Austria

Azerbaijan

Belgium

Bosnia and Herzegovina

Bulgaria

Canada

Croatia

Czech Republic

Denmark

Estonia

Finland

France

Germany

Italy

Kyrgyzstan

Lithuania

Morocco

Netherlands

Norway

Poland

Portugal

Russia

Serbia

Slovakia

Slovenia

|
1
1
1
1
1
1
1
1
1
1
1
1
1

Spain

Sweden

Switzerland

Tajikistan

4
2
2
5
3
2
4
3
2
2
2
2
2
2
5
2

Turkey

N

1

UK

USA

EU

UN

3
7
1
3

No country defined

1/

Total

100
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1. Policies that provide information and
encourage voluntary action

2. Policies that advance environmental norms

3. Policies that focus on the proportion of wood
in buildings

4. Policies that advance technical specifications
and structural norms (height, seismic, etc.)

5. Public procurement policies

6. Policies that “close the loop” at end-of-life
Each of the six policies is presented as follows:

«  Adescription of the scope, characteristics,
objectives and other pertinent details of the
policy

« Anassessment of the impacts of the policy in
terms of its effectiveness in advancing the use
of sustainable construction materials and

«  Asummary of lessons learnt and applicability
to other jurisdictions

The overall aim of subjecting a small number of
policies to more detailed investigation was to not
only assess their scope and effectiveness but also
to identify key transferable lessons regarding, for
example, the required institutional setting and the
nature of implementation for countries of a similar
level of economic activity.

The six highlighted policies were selected based
on the following considerations:

«  The policy is in effect and has a track record

- Thepolicy is part of a long-range strategy
(political or regulatory) that includes
measurable goals

«  Thereis information about how the policy is
enforced

«  There are key performance indicators (KPIs)
or metrics in place for tracking the success of
this policy

- Thereis information about the effectiveness
and ease of implementation of the policy

- Thereis information about the policy in
terms of practical lessons learnt, reactions
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by industry and stakeholders, unforeseen
consequences or results (good and bad).

«  There are “case study” project examples

«  Thereis information on the web providing
further details.

There has been a recent shift from single-issue
sector-based policy instruments that exert an
impact on only one stage of the material life-cycle,
towards policy packages that adopt a cross-sectoral
approach and which consider the whole life-cycle. It
is therefore valuable for the six selected policies to
serve as an illustration of how policies can be initiated
from different vantage points along the life-cycle
continuum of materials (selection, installation, end-of-
life) but extend up/down the supply chain to deliver a
holistic life-cycle based solution (Figure 2). In fact, two
policies have been selected from Switzerland as a
way to demonstrate how policies can designed to be
cross-sectoral, integrated and life-cycle focused and
how they can mutually reinforce specific yet separate
goals. The analysis of each policy discusses the value
of such an integrated approach where it occurs. The
policies selected for deeper investigation are:

1. Policies that provide information and
encourage voluntary action: The WOODBOX
travelling public outreach programme — an
integrated public outreach programme that
aims to build broad public awareness of the
impacts of construction materials and the
benefits of using wood.

2. Policies that advance environmental norms:
The 2000-Watt Society Energy Vision —
a socially equitable vision that establishes
clear, long-range goals for energy and GHG
emissions for buildings. It offers one of the
most progressive and comprehensive life-
cycle based regulatory frameworks within
which all of the major energy and GHG
impacts of buildings are controlled, including
operations, embodied impacts from materials
and, in the future, transportation.

Policies that focus on the proportion of wood
in buildings: The Swiss Wood Resource Policy
— establishes clear standards and targets for
the use of wood as part of a cross-cutting
mechanism to reduce the embodied energy
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and carbon in buildings (referenced under
the 2000-Watt Society Energy Vision) while
increasing the opportunities for the local wood
industry by promoting the consistent and
sustainable harvesting of wood from Swiss
forests and the resource-efficient use of wood
as a raw material for a range of products.

4. Policies that advance technical
specifications and structural norms:
The “Wood First” Initiative — facilitates
the uptake of wood products, thereby
stimulating research into new techniques and
technologies, supporting market adoption and
developing small local markets as “shop-
windows” of wood innovation for primary
overseas markets.

5. Public procurement policies: BES 6001
Responsible Sourcing of Construction
Products — requires a range of life-cycle
criteria to be met as part of a construction
materials procurement process, including the
use of EPDs. It has the potential to influence
the entire life-cycle of materials. However, as it
stands it is likely to most greatly impact upon the
production and consumption life-cycle phases.

6. Policies that “close the loop” at end-of-life:
The Dutch “Chain-Oriented” Waste Policy —
aims to address the environmental impacts acting
across the whole material chain from the end-
of-life stage and back up the supply chain. A key
focus is on reducing the overall environmental
pressures imposed by construction materials.

- Foreach of the six selected policies, the
assessment methodology aimed to uncover
the following information:

« The environmental effectiveness of the policy,
with particular emphasis on:

— The environmental issue that the policy
sought to address such as pollution levels,
use of natural resources, use of energy, etc.

— The costs of the policy to different actors,
if applicable

— Other drivers that have been in place

— The role the policy has played in changing,
for example, levels of emissions/ polluting
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product reduction or reductions in natural
resource and material use.

— The effect, if any, that the policy had
on the adoption of innovative or new
technologies, processes or practices.

— Any unforeseen consequences that the
policy may have caused (illegal avoidance
measures, etc.) and any measures that
may have been deployed to address them.

«  The social outcomes of the policy, such as the
impact on job creation (if any).

«  Where possible, the economic implications
of the policy, including information about the
cost effectiveness, return on investment, etc.
Extracting quantitative information on the
economic value of the policy may be complicated
by the fact that sustainable materials policies
are tending towards a broader scope, extending
across multiple life cycle stages and with the
objective of achieving multiple objectives.

«  The extent to which they encourage the
adoption of wood products.

To keep the study factual and useful, the
research did not extend into evaluating what
might have happened if the policy had not been
implemented. Further, sustainable construction
materials policymaking is a new venture in most
countries and track records are, at best, short.
The extent to which details of the policies can be
extracted and assessed is strongly dependent on
the data available in a given policy context. It is
also recognised that not all of the six examples
represent “hard policy”. Some of them are
initiatives or programmes that are implemented
on a voluntary basis or offered as “stretch” goals.
Where this is the case, recommendations will be
proposed, where possible, on how changes can be
made to strengthen the policy implementation.

This study is intended for an audience that is
familiar with policy making and the tools and
mechanisms available. For background, Annex B
offers a summary of the most common types of
information-based, economic and regulatory policy
lever in use across Europe, North America and
around the world.
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Figure 2:

Life cycle stage

Policy categories

INTRODUCTION

Summary of the policies selected for detailed review

Selected policy examples

Definition of sustainable
construction materials

Globally, the construction industry is a significant
consumer of natural resources and the pace of
consumption is reaching unprecedented levels.
The building sector is responsible for more than
one third of global resource consumption annually,?
and the manufacturing of building materials
consumes about 10 per cent of the global energy
supply.® Construction and demolition (C&D) waste
contributes about 30 per cent to solid waste
streams in many developed countries, with most
waste being associated with the demolition
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phase.* In the 20" century, the total natural
material entering into the global economic® system
increased by a factor of 8, and construction
materials by a factor of 34.5In 1900, 33 per cent
of the total non-energy materials (or non-energy
carriers) were construction materials. By 1998, this
number had grown to 70-73 per cent’

Sustainable building materials have environmental
and health merits which traditional materials have
typically not considered. The production and use of
these materials means less energy consumption,
less natural resource depletion and pollution, and
are generally less toxic for both the planet and its
occupants. Ideally, sustainable materials should
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reduce environmental pressures across the entire
life cycle, and not shift the environmental burden
from one life stage to another. To demonstrate
that a material is environmentally responsible, its
impacts need to be scientifically evaluated over
its entire service life from raw materials extraction
through to end-of-life. The environmental and
health impacts can be reduced through the
following approaches:

- Resource efficiency can be accomplished
by utilizing materials that meet the following
criteria:

— Recycled content: Products with
identifiable recycled content including
post-industrial content but with g
preference for post-consumer content.

— Natural, plentiful or renewable:
Materials harvested from sustainably
managed sources and preferably have an
independent certification (e.q., certified
wood) and are certified by an independent
third party.

— Resource efficient manufacturing
process: Products manufactured with
resource-efficient processes including
reducing energy consumption, minimizing
waste (recycled, recyclable and or source
reduced product packaging), and reducing
GHGs.

— Locally available: Building materials,
components, and systems found locally or
regionally saving energy and resources in
transportation to the project site.

— Salvaged, refurbished or
remanufactured: Includes saving a
material from disposal and renovating,
repairing, restoring, or generally improving
the appearance, performance, quality,
functionality, or value of a product.

— Reusable or recyclable: Select materials
that can be easily dismantled and reused
or recycled at the end of their useful life.

— Recycled or recyclable product
packaging: Products enclosed in recycled
content or recyclable packaging.
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«  Durable materials that are longer lasting or
are comparable to conventional products with
long life expectancies.

« Indoor air quality (IAQ) is enhanced by
utilizing materials that meet the following
criteria:

— Low or non-toxic: Materials that emit few
Or no carcinogens, reproductive toxicants,
or irritants as demonstrated by the
manufacturer through appropriate testing.

— Minimal chemical emissions: Products that
have minimal emissions of Volatile Organic
Compounds (VOCs). Products that also
maximize resource and energy efficiency
while reducing chemical emissions.

— Low-VOC assembly: Materials installed
with minimal VOC-producing compounds,
or no-VOC mechanical attachment
methods and minimal hazards.

— Moisture resistant: Products and systems
that resist moisture or inhibit the growth of
biological contaminants in buildings.

— Healthfully maintained: Materials,
components, and systems that require only
simple, non-toxic, or low-VOC methods of
cleaning.

Using environmentally responsible, low carbon
materials (such as wood) in buildings has become the
focus for governments committed to reducing the
impacts of construction related to climate change.
Trees and forest products play a critical role in
helping to tackle climate change and reduce GHGs.
Using wood products that store carbon,® as well as
responsibly managing forests in a way that balances
harvesting and replanting, can minimize our carbon
footprint over the long term. Living, regenerating
forests sequester more carbon per unit area than
almost any other type of land cover. A responsibly
managed forest stores more carbon than it emits from
harvesting, processing, transport and fabrication. But
wood’s carbon storage goes beyond the forest. When
the trees are harvested and used to make wood
products, the carbon remains stored in the wood for
the life of the product. International scientific studies
have shown time and again that using wood products
from sustainably managed forests compared with
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Figure 3: LCA can be used to demonstrate
that wood compares favourably
to other materials across a number
of environmental indicators
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other materials such as steel and concrete, results
in a reduction of GHG emissions. A life-cycle based
methodology therefore is the best way to capture
all the potential environmental benefits of using
wood and can show that wood can compare
favourably against other materials (see Figure 3).

State of development of
policies promoting the use of
sustainable building materials
and the use of wood

Many countries are aware of the impacts of buildings
on the environment and are familiar with the
principles of “green” building. However, to date,
policies have focused heavily on minimizing the
on-going impacts of building operations (including
“in-use” energy, water use, and maintenance
impacts), the promotion of specific “green” and/or
“local” materials (such as wood) and on limiting the
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worst effects of materials through measures such as
materials bans for toxic materials (such as asbestos)
and C&D waste diversion. Progressive policies are
now starting to consider the upstream environmental
burdens of the materials and products with which a
building has been built. This is particularly important
when considering the environmental benefits of
wood products, which can be significant, but are
difficult to fully understand without taking a holistic
“life-cycle” approach.

As a result, the emphasis of many policy makers is
shifting, increasingly, to emphasize the effects of
production and consumption on the environment,
and perhaps less commonly, their social and ethical
consequences. The survey responses gathered for
this study concur with this perceived shift. 42 per cent
of respondents stated that they had at least one policy
related to the sustainable use of construction materials
in effect today and a further 15 per cent were working
on such a policy with the expectation that it would be
implemented within the next two years (see Figure 4).
The primary motivation for these polices are:

«  Support GHG emission reduction and/or
climate change policies

«  Reduce environmental impacts of construction
materials (embodied energy, water, waste,
etc.), and/or

«  Promote a local wood economy and culture

Figure 4: Prevalence of policies relating
to sustainable building
materials and the use of wood

in buildings from survey

Existence of policies Responses
We have at least one relevant

policy in effect today 47
We have a policy in development

and we hope that it will be

implemented in the next 2 years 15
We have no plans to develop

such a policy at this time 18
No response 25
Total responses 100
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Figure 5:  The life cycle of construction materials, transitioning from a linear to a circular economy

Linear economy Economy

with feedback loops

Circular economy

Raw materials

Residual waste

Residual waste

Some of the most progressive and effective policies
that are being put in place today address the life
cycle both of the materials themselves and also
the building in which they are installed. Life Cycle
Assessment (LCA) is an ISO-compliant state-of-the-art
methodology for objectively determining the optimal
choice of materials at the design stage taking into
consideration the entire life cycle of the material
and the building as a whole. Indeed, examples have
been selected in this study to illustrate the various
ways in which some countries are actively working
to bring LCA into mainstream practice. A brief
overview of LCA is provided in Annex B.

Green building rating systems such as BREEAM
and LEED are also starting to include requirements
to complete a LCA. These schemes are voluntary
by nature. Generally, they are aimed towards
leadership level “flagship” projects or required by
regulators as “stretch” goals. The inclusion of LCA
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in rating systems is primarily structured as a means
to familiarize practitioners with the principles

of LCA. The completion of a full building LCA'is
optional. While this process may be a useful first
step, ultimately it does not reflect the true value
and importance of LCA. Itis insufficient to simply
document the impacts of construction materials if
those impacts are not, in fact, quantifiably reduced.
The fact is that life cycle-based policies are key to
the creation of a “circular economy” of construction
materials (see Figure b) in which “waste” no

longer exists and the consumption of virgin
materials is minimized (many of which impose

high environmental impacts during extraction

or manufacture). This is singularly important for

the construction industry because it is not only a
major producer of waste materials but also has the
potential to be a primary consumer of products
derived from “secondary materials” (“waste”
materials which have a value in the marketplace).
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Policy 1: Information-based policy

Applicable material life stage

The WOODBOX travelling
public outreach programme

Description

WOODBOX is an initiative of proHolz Austria®

in cooperation with the Department of Timber
Construction at the Technical University of Munich.”
With the support of the European Organisation

of the Sawmill Industry (EOS)" and the European
Panel Federation (EPF). WOODBOX is a compact
and mobile exhibition element that can be planted
directly in cities. The exhibition comprises fifty
international architectural projects and is designed
to illustrate the potential for forward-thinking
timber architecture in Europe and to demonstrate
new dimensions to the possibilities in building with
wood (see Figure 6 and Figure 7).

In 2014, WOODBOX visited Bratislava, Brussels,
Milan, Ljubljana and Klagenfurt. For 10 days in each
location, the arrival of the exhibition was supported
by a “WOODDAYS” event which features dialogues,
lectures and presentations of best practices on
the topics of growing cities, intelligent ways of
using densely occupied space, energy efficient

renovations and the creation of smart living spaces.

The primary message is that wood contributes

in an essential way to new, cleaner and more
healthful building practices and is the focus for
the green cities of tomorrow. The goal behind the
WOODBOX display and WOODDAYS is to establish
viable networks for the increased utilization of
wood in construction and to communicate its
value in sustainable building. Politics and public
authorities, architecture and planning, the timber
industry and building companies as well as

Figure 6: WOODBOX travelling exhibition
in Ljubljana, Slovenia
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Source: www.wooddays.eu

science and research were brought together to
share experiences and perspectives on modern,
urban wood-based construction and to learn from
examples of best practices.

A key objective of the exhibition is to show how
technological developments in the past several
years now allow for new ways of building using
wood, making this sustainable material suitable for
ambitious building projects in urban areas. Growing
cities create a huge demand for intelligent ways to
use densely occupied space, for energy-efficient
renovation and the creation of smart living spaces.
The projects featured in the mobile exhibition in
the WOODBOX give insight into appropriate yet
exciting solutions using wood.
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The architectural examples presented are
designed to challenge preconceptions and show:

« Wood in unfamiliar situations, from long-span
structures to high-rises,

«  How wood can be applied to the expansion of
existing structures.

«  The compact and economic building of
housing and renovations.

«  The significant role wood can play in public
building projects, including everything from
schools to care homes.

- How the high degree of prefabrication
possible with wood leads to short construction
times that may well be even record-breaking.

«  How timber buildings are extensions of the
reservoirs of stored carbon in the form of
forests. Wood-based construction allows for
a secondary forest of buildings to emerge
in cities and towns. Timber buildings” small
carbon footprint provides an unimpeachable
argument for wood as a building material
when one considers the increasingly urgent
guestions associated with climate protection.

The majority of the model projects originate
in the German-speaking countries; many of
them are from Austria, which sees itself as a
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pioneer in building with timber (see Annex A,
4.7 Performance-based codes and tall wood
structures). Austrian know-how, as well as the
specific German and Swiss experience with the
material, are the starting point for the expansion
of and networking between wood-based
construction projects throughout Europe. The
design office Gassner Redolfi”” and Hermann
Kaufmann, architect and pioneer in building with
timber as well as professor in the Department of
Timber Construction at the Technical University
in Munich, are responsible for the idea for the
WOODBOX (awarded with the European Design
Award 2013) and the direction it has taken.

Impact

Moving towards the goal of increased use of
sustainable construction materials requires
fundamental changes in human attitudes and
behaviour. Education is an essential tool for
achieving sustainability. Despite the fact that the
sustainability discourse has been active for several
decades, sustainability remains a complex concept
and so it is essential to reinforce messages, resolve
disagreements and advance solutions. Further, the
building industry is slow-moving and buildings take a
long time to conceive, design and build.

Figure 7 WOODBOX travelling exhibition in Ljubljana, Slovenia
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Progress is thus critically dependent on a

sustained advocacy and education programme for
professionals and public alike in order to stimulate
demand for sustainable construction materials and
practices, communicate priorities and provide a
long-term supportive policy environment within which
researchers, manufacturers, designers and builders
can confidently invest in the necessary training,
business improvements and technical advances
necessary to support a sustainable materials economy.

In Milan, it is estimated that an average of 250
people visited the WOODBOX for each of the 10
days that the display was open plus 450 students
were given guided tours® for a rough total of about
3,000 visitors. Assuming that approximately the
same number of visitors participated in the other
four locations, WOODBOX would have received a
total of about 15,000 visitors. The WOODBOX'is a
distilled version of a much larger exhibition “Building
with Timber — Paths into the Future” that was held in
201/2012 in Munich and in 2012/2013 in Vienna. The
number of visitors to these shows was not available.

Lessons

The costs to design and construct the project and
then to transport it from Austria to five different
countries are not available but are likely to be
significant. Further, projects such as this need to
be regularly updated and, ultimately, land will need
to be provided on which to permanently locate it
when the travelling is completed. Nevertheless,
WOODBOX and WOODDAYS are proof of a
successful international collaboration between

the wood industry and government agencies
whereby costs can be shared. Programmes such as
WOODBOX are important to build and sustain the
general dialogue about pressing issues related to
the use of sustainable construction products and
the role wood plays in lowering the environmental
footprint of buildings. Advocacy is critical to
changing business and public behaviours and an
educated and engaged general population will
help to drive the policy agenda forward (see Policy
2. Advance environmental norms, where 70 per
cent of the residents of Zurich voted in favour of
the 2000 Watt Society Energy Vision). However,
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itis important that such initiatives are tactical and
provide useful and timely solutions for decision-
makers with clear information about how and when
to choose appropriate products.

To ensure that projects such as WOODBOX lead to
meaningful change, they should not be conducted
inisolation but, in fact, be part of a larger strategic
outreach approach that is linked to technical
training and project-specific in-the-field support for
the design team (see Annex A, 1.4 WoodWORKS!
project-based technical assistance) and capacity-
building for construction trades (see Annex A, 1.6
WoodLINKS training programme).

For most people, the decision to undertake

a building project occurs very infrequently. It

is therefore very important for information to
complement broad-based advocacy initiatives (such
as WOODBOX) with targeted information when

it matters most and to those professionals who
interface with the public but may be outside the
core building design and construction team such as
lenders, insurers, surveyors, appraisers, marketers,
brokers and agents (estate agents, leasing agents,
etc.). There are several “touch-points” available to
policy makers when decision-makers interact with
regulations or with each other that are opportunities
for education. These touch-points can include:

1. Time of sale, purchase or lease of a building

2. Building regulatory approvals (building permit,
demolition permits, etc)

3. Business license application and renewal.

It can also be valuable to strengthen awareness-
raising programmes such as WOODBODX and
WOODDAYS with project-specific tools and
resources such as product and building labelling
programmes (for example, see Annex 1.2 Green
Multiple Listing Service Toolkit) can be regulated
and enforced (such as Energy Performance
Certificates that are in effect in most European
countries) that are designed to engage the public
at times when they are about to make major
decisions. However, in many countries, there are
challenges with requiring public disclosure of such
issues and there are no standards, data repositories
or governing bodies to oversee the process.
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Policy 2: Advance environmental norms

Applicable material life stage

Switzerland’s 2,000 Watt Society
establishes a socially equitable
framework for an energy and

carbon-based building policy

Description

When it comes to the successful establishment

of specific carbon-based building standards that
are proving to deliver measurably low-carbon
buildings, Switzerland has one of the longest and
most successful track records. With over 18,000
MINERGIE®-certified buildings,* Switzerland

is home to some of the most energy-efficient
buildings in Europe. MINERGIE (including the more

Figure 8:

EMBODIED ENERGY ACCORDING TO SIA 2032, SIA 380/1

demanding MINERGIE-P (Passive House level),
MNIERGIE ECO, etc.) is an energy rating standard
that is used heavily to support policy directives
because it is objective-oriented and focused on
GHG emissions. It requires the submission of a
detailed quantitative proof of “in-use” energy
performance (for heating, hot water, ventilation
and air conditioning). This proof is the core of

the requlatory process and comprises a series of
spreadsheet-based energy performance reporting
forms. These calculations are based on the Swiss
standards SIA 380/1 and 380/4 of the Swiss Society
of Engineers and Architects (SIA). To maintain
feasibility and general use, MINERGIE stipulates
that the additional costs must not exceed 10 per
cent of the building costs over a comparable code-
compliant building.

Embodied energy infrastructure in Switzerland

SIA 380/1, SIA 2032, SIA 3039
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Source: Intep LLC, Brantwood Consulting et al.“Mid Rise Multi-Residential Buildings: Operating & Embodied Energy and Carbon Framework Plan for the City of Vancouver”, 2012
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Building on this success, Switzerland is now
implementing a life-cycle based requlatory and
practical infrastructure (see Figure 8), which a
science-based approach to calculate and regulate
embodied energy associated with building
operations, materials and construction practices.
Such an infrastructure consists of a coordinated
suite of:

+  Requlations, guidelines and targets (SIA 2040
Energy Efficiency Path, SIA 2032 Embodied
Energy of Buildings,” the Minergie-ECO building
rating standard, 2000-Watt Society, etc.)

«  Software and tools (Therm,* Lesosal,” etc.) and

«  Datasets and lifecycle inventories (Ecoinvent)®

A free online LCA-based “Bauteilkathalog™

has also been created which offers a dynamic
database of products and materials, which
generates effective U-values,”® grey energy

(the hidden energy associated with a product,
meaning the total energy consumed throughout
the product’s life cycle from its production to its
disposal), primary energy consumption and global
warming potential and more. Information is fed

into the catalogue from Life-Cycle Inventories
(LCls) and EPDs. In fact, the Swiss wood industry
has coordinated information from local producers
to ensure domestic wood products can be used
easily in order to achieve the Swiss Wood Resource
Policy target of at least 50 per cent increase in the
wood content of the entire Swiss building stock
(new buildings) by 2020 (see Policy 3: Focus on
the proportion of wood in buildings). Designers can
create assemblies and evaluate the environmental
impacts over the buildings lifecycle for assemblies
the designer inputs into the system (see Figure

9). The outputs are quick to access, easy to
understand and provide an important resource not
only for addressing functional goals while meeting
GHG emission targets but also for the development
of new systems and assemblies.

The impetus for a total energy/GHG impact based
policy has been the adoption of the 2000-Watt
Society? energy vision and framework which

was developed by the Swiss Federal Institute

of Technology?” in order to support a balance
between industrialized and developing countries
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and thus make it possible for all people to enjoy

a good standard of living. It proposes that if
existing worldwide energy reserves were to be
allocated equally on a per capita basis, then every
person in every society must limit their energy
consumption to a maximum of 17,500 kilowatt-
hours of energy per year (global average), which
corresponds to a continuous requirement of 2,000
watts (equivalent to about twenty 100W light bulbs
burning per person per year). The long-term goal
of the 2000-Watt-Society is therefore to achieve a
sustained primary energy use of 2,000 watts per
person and emissions of no more than one tonne
of CO2 equivalent per person and year by 2050.

Impact

Today, the 2000-Watt-Society plays an integral
role within the Swiss requlatory infrastructure,
both for building industry and the key materials
manufacturing sectors (such as forestry) that
support it. It takes into account the total primary
energy use and total GHG emissions from all
consumption sectors in Switzerland. It was piloted
in Basel in 2001 and adoption has grown across
Switzerland to currently encompass 20 cantons
and 100 towns and cities.? The City of Ziirich,?*
Switzerland’s largest city, joined the 2,000-

Watt Society project in 2005. After three years

of comprehensive public engagement, three-
quarters of the Zirich population voted in a 2008
referendum in favour of achieving the 2000-Watt
Society by 2050, which gave the programme’s
goals a democratic legitimacy and enshrined them
in the constitution. It is understood in Switzerland
that there is a long pay back period for energy
investments. It is therefore necessary to create a
stable long-term policy environment in order to
provide the market with the confidence required to
place investments.

Switzerland is able to move forward with such a
progressive life-cycle based building policy on

the strength of its track record with its low energy
building policies (and tools such as the MINERGIE
energy rating standard). The Swiss design and
construction industry is familiar with the processes
and practices necessary to design, install, document

e
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Figure 9a: Swiss online Bauteilkathalog showing summary data and global warming
potential for a brick wall with exterior insulation
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Figure 9b: Swiss online Bauteilkathalog showing summary data and global warming
potential for a wood floor system
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and report on “in-use” energy and GHG emission City of Zirich has adopted the 2,000-Watt Society for
performance. Nevertheless, it is important to offer its own facilities and, offers it as a voluntary “stretch”
a “phased-in” approach to give the design and goal for other projects. In time, the 2000-Watt Society

construction industry time to adjust. For example, the vision will be adopted into the building regulations for
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Figure 9c: Swiss online Bauteilkathalog showing summary data and global warming
potential for a concrete floor system
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all buildings but before this can happen, significant
groundwork needs to be completed.

To prepare the industry for this move, the Swiss
Society of Engineers and Architects (SIA) has
established targets, standards and protocols for
implementing the 2,000-Watt-Society vision. The
SIA 2040 Effizienzpfad Energie (Energy Efficiency
Path) and SIA 2032 Graue Energie von Gebduden
(Embodied Energy of Buildings) technical
specification and the associated documentation
SIA'D 0236 (2011 edition) establish a framework for
the following two impact categories:

Global warming potential measured in
kg CO, eq./(m?yr)

Non-renewable primary energy measured in
KWh/(m? yr)

Under the 2,000-Watt Society, a building’s

energy and GHG footprint is deemed to include

the materials and processes associated with
construction, retrofits, maintenance and operation
during use, as well as deconstruction at the end of
its useful life. Embodied energy and associated GHG
emissions from the manufacturing and transportation
of building components as well as the footprint
created by the building’s operation are counted
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18.4.

continuously during the building’s use. Energy

and GHGs related to everyday personal travel and
associated transportation infrastructure make up
the transportation category and are also included
(see Figure 10). All these measures are focused

on driving a meaningful reduction of fossil energy
use. This occurs through an associated increase of
energy efficiency in all areas of usage, as well as
through amplified substitutions of fossil energy with
carbon neutral or minor GHG emission solutions. For
this reason, all efficient, substitutive and affirmative
measures should take into consideration the impact
on both energy consumption and GHG emissions.

Implementation of an integrated carbon-based
building policy as defined by the 2,000-Watt
Society goals, requires the application of life
cycle assessment (LCA) in a manner that is
consistent with the design and construction
process (see Annex B for a summary of LCA).
Since it is impractical to include every aspect of a
building in an LCA calculation, system boundaries,
assumptions and limitations are developed as
part of goal and scope, a standardized approach
is necessary. SIA 2032 sets out impact makers

- such as GHG emissions, energy use, and

ozone depletion - as well as the units used for
quantification - such as CO, eq./(m? yr), kWh, etc.

e

17




Promoting sustainable building materials
and the implications on the use of wood in buildings

UNECE / FAO

Figure 10: The 2000-Watt Society framework delivering energy consumption

Primary energy Net delivered energy

On-site production
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Construction

Mability

Assessment boundary for mobility

Conversion losses

Allocation procedures, as well as the required
quantity and quality of data used are also defined.
The calculation of embodied energy comprises the
total amount of non-renewable primary energy and
GHG emissions released during its life cycle within the
predefined system boundary. For policy compliance
purposes, the calculation of GHG emissions for
embodied energy is based on the development
and adoption of four factors that are established
regionally to ensure fairness, parity and comparability:

« Impact categories

« Useful life of buildings, products and building
materials

«  Life cycle system boundary

«  Building component system boundary

These factors are consensus-based and
developed, updated and reviewed by experts
from the product manufacturing industries and
energy utilities, thereby establishing a consistent
approach to policy administration and performance
comparability. In fact, SIA 2040 provides
benchmark performance criteria for a wide range
of energy sources, equipment and appliances to
ensure consistency for all calculations and models.
With common information in place, energy ratings
for buildings can be created prior to occupancy,

Assessment boundary for
consiruction and operation

Source: SIA 2040
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and carbon emission metrics that
regulators can use for community
reporting and trend analysis.

The 2000-Watt Society offers a
roadmap for how the role of materials
can be brought into the regulatory
environment. This is only meaningful
to industry because the Swiss have
accomplished so much in improving
the in-use energy and GHG emission
performance of their new buildings.
The impact of materials now
comprises a significant portion of the
total environmental impact over a
building’s life cycle. Establishing goals
for overall performance of materials
allow designers to select the most
appropriate materials for their project.
On the strength of wood’s low carbon footprint,
designers that use wood in their projects may be
able to achieve their 2000-Watt Society goals a
little more easily than by using other materials, or
trade-off the benefits of wood with other materials
that may be necessary for their particular project.

The Swiss wood industry certainly believes that
there is a valuable role for local wood to play in
achieving the 2000-Watt Society energy vision and
the Swiss Wood Resource Policy and Action Plan
have been organized in a manner that aligns with,
and supports, the 2000-Watt Society (see Policy 3:
Focus on the proportion of wood in buildings).

Lessons

Developing and implementing a life-cycle-based
building policy is a significant undertaking and
requires substantial investment and sustained
commitment by government, utilities, researchers
and industry stakeholders. Switzerland has a

long track record of leadership in this area and
the implementation of these policies mean that
Switzerland is now home to some of the most
advanced life-cycle inventories, tools and expertise
which are now being leveraged for application
elsewhere.
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Swiss practices were identified for their relevance
and replicability in jurisdictions interested in
advancing an integrated, performance-based
policy environment. They have the ability to:

1. Define energy system boundaries and energy
flow in order to create strategic clarity of
carbon emission impacts of buildings

2. ldentify and define building energy consumers
(heating, lighting, materials, etc.), their
respective utilization levels and drivers
(building design versus occupant behaviour)
in order to create clarity of accountability for
regulatory purposes

3. Introduce the principles of primary energy
factors and GHG emission coefficients to
consistently and quantitatively describe the
scope of GHG emission impacts of buildings

4. Propose concise, measurable and comparable
energy and carbon performance targets
that meet the intent of municipal low carbon
goals and are simple, fair, measurable and
enforceable, yet offer flexibility to industry

5. Introduce the principles of low carbon design
to industry stakeholders and the public.

Yet many complexities remain. For example:

« Inorder to fairly compare embodied energy
and operating energy in different buildings, all
data is benchmarked against the number of
years (total divided by lifetime of the building)
and gross floor area (in order to normalize
results). The useful life of a building needs to
be defined in order to quantify the embodied
energy markers and define target values.

«  The useful life of building materials varies
greatly. Structural components and insulation
typically remain in use for the entire life of a
building, whereas roofing, siding, windows,
paint and HVAC systems will all likely be
replaced once or even several times during
the same time period. Replacement of
products and materials has a significant
impact on embodied energy. The Zirich
framework is based on a cradle-to-grave
approach with a system boundary (Figure 11).
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«  Defining the system boundary for building
components is extremely complex, and it
is virtually impossible to account for every
resource that goes into a building over the
course of its life cycle. It is therefore important
for policy makers to establish limitations and
assumptions for the building component
system boundary. Components that do not
vary much from one project to the next can
be accounted for using either calculations or
prescriptive methods. In an effort to simplify
the verification process it makes sense to
omit life cycle stages with minimal impact, and
those for which data is not readily available.

«  Currently, the policies do not specifically
address the on-going operation and
maintenance of the existing building stock.

Public education efforts are as important as
developing industry capacity and expertise. Public
awareness needs to be raised and sustained on

a long-term basis. The City of Ziirich invested in
three years of comprehensive public engagement
to educate citizens about climate change, energy
security, and the future availability of energy
supplies leading up to a 2008 referendum at
which, three-quarters of the population in favour®®
of joining the 2,000-Watt Society project. The
vote gave the programme’s goals a democratic
legitimacy and enshrining them in the constitution.
Since then, regular events to increase public
awareness continue to be held, such as annual
environment days and the Zirich Multimobil action
days where the inner-city is closed to cars.

Such ambitious regulatory reform needs to be
equipped with powerful tools and technical
resources. Switzerland’s success has been built
upon globally equitable long range targets,
performance-based regulations, supported by a
full suite of software tools, databases of materials,
catalogues of assemblies and verification tools

to assist the project team throughout the building
design process. The Swiss LCA software tool,
Lesosai, is in use in many countries across Europe.
It offers both thermal performance and embodied
energy/carbon impact calculations. Lesosai is
underpinned by a large database for commonly
used materials in Europe and the associated
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Figure 11: Lifecycle system boundary of a building as applied within the Swiss building

policy framework
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life cycle impact data (‘Liste Okobilanzdaten’
published by KBOB/ recommendations of
sustainable construction and elaborated with

data from ecoinvent). Boundary conditions are
setin accordance with SIA 2032. For example,
the Public Waste Agency of Flanders (OVAM)

has relied heavily on the Swiss experience and
harmonized the life-cycle data for their LCA based
evaluation methodology with ecoinvent (see 2.1
Materials Awareness Policy and the “Environmental
Performance of Materials used in Building
Elements” method in Annex A).

There is a great deal of merit in establishing
aspirational goals around which policies and
programs can be structured. The fact that the
2,000-Watt Society’s is rooted in a philosophy
of global equity and social justice has proven to
be compelling to businesses and public alike.
In Switzerland, appreciation of the value of low
impact materials such as wood, as articulated
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Embodied Energy and
Carbon Framework Plan for
the City of Vancouver’, 2012

through the 2000-Watt Society vision, has
encouraged the implementation of materials
specific policies and the “trickle-down” effect of
the vision has borne fruit. In particular, the Wood
Resource Policy?® was launched in 2011 and sets
targets for the use of sustainable wood products
at home and overseas for the period 2009 -

2016. The purpose of the policy is to support the
consistent and sustainable harvesting of wood
from Swiss forests and the resource-efficient use of
the raw material wood. A Wood Action Plan?’ was
launched in 2014 to facilitate the target-oriented
implementation of the Wood Resource Policy. The
priority in the implementation of the policy is the
ecologically and economically sound use of wood.
The Federal Office for the Environment (FOEN) acts
as the lead agency for this policy in coordination
with the relevant partners. The FOEN is committed
to a long-term perspective and has the task of
taking the different societal interests in relation to
the forest and the raw material wood into account.
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Policy 3: Focus on the proportion of wood
in buildings

Applicable material life stage

Switzerland’s Wood Resource
Policy and Wood Action Plan

Description

Many countries have developed policies designed
to promote the use of wood in buildings, primarily
for the purpose of supporting their domestic
forestry economies. The purpose of the Swiss Wood
Resource Policy?® is to encourage the consistent
and sustainable harvesting of wood from Swiss
forests and the resource-efficient use of wood as a
raw material for a range of products. However, it is
interesting for the fact that not only does it set clear
performance targets and timeframe for the Swiss
wood industry, but also for how it is informed by
(and informs) broader national and regional energy
and climate goals. The Swiss Federal Office for the
Environment (FOEN) acts as the lead agency for this
policy in coordination with the relevant partners. The
FOEN is committed to a long-term perspective and
has the task of taking the different societal interests
in relation to the forest and the raw material wood
into account. The policy is based on a vision whereby:

Wood becomes a determinant of quality of
life in Switzerland and the national culture in
construction and housing .

The forestry and timber industry make an
essential contribution to the policy objectives
of the federal government on energy, climate
and natural resources.

The value creation chain, from the tree to
the finished product, promotes international
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competitiveness and environmental
compatibility.

This vision is reflected in the following five policy
objectives (see Figure 12):

1. Using efficient forestry practices, fully utilize
the potential of producing sustainable wood
products from Swiss forests

2. Increase domestic demand for wood and
wood products, especially for products from
domestic forests.

3. Develop bio-fuel energy generation potential,
ensuring that wood is sourced and used
sustainably, cleanly and efficiently.

4. Strengthen the innovation capacity of the
forestry and timber products industries.

5. Through close coordination, ensure that the
Wood Resource Policy contributes significantly
to the success of other sectoral policies.

On average, about 5 million m* of wood is
harvested annually in Switzerland.?* According to
the FOEN, the domestic construction sector is the
largest consumer of Swiss wood products and
buildings provide the most important opportunity
for wood to showcase all of its potential benefits
as a sustainable, durable and beautiful material.
Although many traditional Swiss buildings are
built of wood, the majority of larger more recent
buildings are concrete and the use of wood

has tended to be restricted to small residential
projects. Increasing the proportion of wood content
in the Swiss building stock is an important goal
for the Wood Resource Policy. There is particular
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emphasis on expanding the role of wood into
non-traditional sectors such as taller buildings,
non-residential buildings, etc. (see Figure 13).
To this end, the Wood Resource Policy aims to
facilitate an increase in the wood content of the

The goals of Wood Resource Policy are delivered
through the Wood Action Plan.*® The priority in the
implementation of the policy is the ecologically and
economically sound use of wood, in particular, the
plan aims to establish:

entire Swiss building stock by at least 50 per

cent (new buildings) by 2020. Key to this goal is
to leverage other policies related to the energy
efficiency and environmental performance of

buildings and, in particular, to position wood as

a means to achieving the 2000-Watt Society
Energy vision (see Policy 2: Advance environmen- .

tal norms).

Base data including knowledge transfer
(economic data, applied technical data, live-
cycle considerations)

Mobilisation of Swiss wood (concept
implementation)

Raising awareness among the general
population and the institutional building sector

Figure 12: Objectives, indicators and metrics for the Swiss Wood Resource Policy

Objective

Indicator

Target value

The sustainably harvestable wood
production potential of the Swiss forest
shall be exploited to the full by an
efficient Swiss forestry sector.

Volume of wood
harvested (national level)

Exploitation of the wood harvest potential of around
8.2 million myear (compact wood, including

bark and branch brushwood:; derived from annual
increment)?’

Demand for material wood products in
Switzerland shall increase, with particular
emphasis on wood from Swiss forests.

Per-capita consumption of
sawn wood and derived
timber products

20% increase in the per-capita consumption of both
sawnwood and derived timber products

Sawnwood: from 0.24 m? per capita (2006)
to 0.29 m® per capita (2020)

Wood derivatives: from 0.09 m* per capita (2006)
to 010 m? per capita (2020)*2

Proportion of wood in
the entire Swiss building
stock (new buildings and
“Bauen im Bestand”)*

At least 50% increase in the wood content of the
entire Swiss building stock (new buildings)

SFD: from 11.4% (2005) to 7% (2020)
MFD: from 3.6% (2005) to 8% (2020)*

The use of fuelwood shall increase while
taking the principles of sustainable use
and efficient and clean exploitation into
account.

Volume of forest fuelwood
harvested

Exploitation of the harvesting potential of around
31 million m*fyear (compact wood, including bark
and branch brushwood; derived from annual
increment)® or 8.3 TWh.

Fuelwood harvested from
non-forest sources (slash,
old wood, wood residues
from sawmills)

Exploitation of fuelwood harvesting potential
outside the forest of around 2.9 Mio. m*/year
or 7.8 TWh of heat and power

The innovation capacity of the wood
value-added chain shall increase.

Research capacity (human
resources, finance),
number of innovative
projects, patents, awards

The Wood Resource Policy shall make an
important contribution to the fulfilment of
the objectives of other sectoral policies
through optimum coordination.

g @

R P

>l




Promoting sustainable building materials
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Figure 13: The Tamedia office building under
construction in Zurich, Switzerland
illustrates its innovative pre-
fabricated wood structural system

Design: Shigeru Ban Architects (www.shigerubanarchitects.com)

. 4

Source: www.archdaly.com

«  Hardwood use (applied R&D, innovation
promotion, knowledge transfer)

«  High-volume timber construction systems in
specific areas “Bauen im Bestand” (applied R&D,
innovation promotion, knowledge transfer)

«  Framework conditions, coordination with partners

Project funding from the Wood Action Plan

Seven thematic focuses contribute to the implementation
of the objectives of the Wood Resource Policy.
Promotional and research projects that correspond to the
following thematic focus areas are supported:

1. Data: support for knowledge transfer, the
publication of relevant data on wood volumes,
wood utilization potential, utilization strategies
and the life-cycle of wood as a material and
energy source (life-cycle assessment)

2. Provision of information for and raising
awareness of forest owners (mobilization of
raw wood re-serves)

3. Provision of information for and raising
awareness of the general public on the topic
of “increased wood utilization — coordination
with other forest functions

UNECE / FAO

4. Development of innovative concepts
for increasing the possibilities for the
recycling and use of hard wood

5. Further development of energy-
efficient and large-scale timber
construction systems, use of wood in
renovation projects

6. Raising of awareness of institutional
end users in relation to timber
structures and wood energy

7. Design of general conditions and
coordination with relevant partners on
topics concerning wood

The Wood Action Plan implements the
objectives as packages of measures.
Together with the forestry industry,
governments and other partners, the
programme provides information, gives
new impetus and supports pioneering
projects. In fact, a key to the success of
the Wood Action Plan is the linkage to
Switzerland’s green public procurement
(GPP) initiatives. Annually, the value of public
procurement in Switzerland stands at around

32 billion Swiss francs, or 8% of GDP* offering
immense power to shift markets. Domestic and
sustainably sourced wood products can help
Switzerland achieve its GPP priorities. For example,
the canton of Bern specifically promotes the use of
wood in public buildings.

Overall, government involvement in the context of
the Wood Action Plan focuses on accompanying
and supporting instruments, which create the
preconditions and bases necessary to achieve the
formulated objectives. These include in particular:

- Information (base data and decision-making
bases)

«  Consultancy and awareness-raising
«  Applied research and development

«  Education, further training and knowledge
transfer

- Coordination and consultation

«  Regulatory instruments (laws, standards,
incentives)

Q <9 Q> >l (e B



A key element of the Wood Action Plan is the
funding programme. The FOEN may consider

any proposed project proposed by professionals,
wood and forest cantons or by universities and
decides the allocation of financial support. Project
proposals should be directed towards a number
of defined measures (such as the creation and
expansion of materials and product databases and
catalogues (such as the online Bauteilkathalog
illustrated in Figure 9), increasing the uptake of
the Swiss wood, building awareness of the value
of wood among institutional building owners, the
development of hardwood timber construction
systems for large volumes). Depending on how
much funding is being requested, different
procedures apply. Contracts can be awarded
directly, without calling for tenders for the purchase
of goods up to 50,000 francs or for the purchase
of services up to 150,000 francs (purchase

of services. Limited tenders (at least invited
participants may be offered for contracts up to
279,000 francs. Open tenders may also be offered
for contracts over 230,000 francs. Funding may be
provided for up to 50 per cent of the total value of
the project. Projects that are eligible for funding
should meet all of the following eligibility criteria:

«  Match their theme to at least one of the six
priority actions of the wood action plan and
contribute to the achievement of relevant
policy objectives of the timber resource

« Ifthe project includes any element of
research and development, then this needs
to be described conceptually along with the
relevance of the results of the project and
how transfer of knowledge to practice or
target groups will be undertaken

«  Besupported by business partners involved in
the process and funding

«  Provide any communication operations to
disseminate the results

«  Display a proper balance between costs
incurred and contribution to the achievement
of objectives

«  Contain a credible budget

«  Reveal all sources of funding.

g @
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POLICY 3

Impact

Switzerland has experienced a high level of
general building activity in Switzerland in recent
years which has helped to drive market adoption
of wood construction. Also, the development

of the new fire safety regulations for multi-
family dwellings initiated as part of the holz21
programme® opened up the market for wood
in new construction forms for the first time. For
example, since the new fire safety regulations
came into effect in 2005 around 1,500 multi-
storey wood-framed buildings have been
completed in Switzerland.

From 2009 to 2012, the Swiss Wood Action Plan
initiated and supported projects related to wood.
There are a few projects on technical noise
protection and fire safety that are still running
under the umbrella of the Wood Action Plan. It

is expected that these projects will continue to
have positive impacts on the development of
fire safety requlations and, overall, will boost the
demand for wood. It may also be assumed that
based on its advantages in the areas of renovation
and refurbishment, wood will also benefit from a
government building programme initiated by the
federal authorities and cantons in early 2010.

An evaluation showed that the measures carried
out under the Wood Action Plan had generated
positive stimulus for the timber sector, e.g. for
timber construction through the development of
fire protection and sound-proofing systems. The
sector could not have achieved this under its own
steam. These results show that the priorities of the
first Wood Action Plan, as the principles governing
its implementation remain relevant. Therefore,

a further CHF 4 million per year is being made
available for the implementation of the Wood
Action Plan® and the plan has not been overhauled,
but just updated with a few new points.

The Swiss wood industry has seized the
opportunity to position wood as a “material

of choice™ in GPP policies and as a means to
manage the embodied energy and environmental
performance of buildings. These drivers have
provided clear long-term direction for the industry.
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Figure 14: Relationship between in-use
and embodied GHG emissions
(example for multi-family
residential buildings modelled
for 60yr service life)
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Conversely, the Swiss 2000-Watt Society (see
Policy 2: Advance environmental norms) promotes
a life-cycle based building policy that must, by
definition, draw upon materials policies, such as
the Wood Resource Policy, which clearly articulate
the characteristics and benefits of the materials
that can contribute to this vision.

In fact, a 2012 research study completed for the
City of Vancouver, Canada® explored the potential
for applying the life-cycle based Swiss 2000-Watt
Society goals. The study was funded by Forestry
Innovation Investment Ltd, the British Columbian
wood marketing agency,*® which also recognizes
the potential market for wood in a future where
the environmental performance of buildings is
determined on a life cycle basis.

The research modelled the effects of achieving
the in-use emission goals of 5kgCO,e/m’/yr on
embodied emissions in order to demonstrate

the necessity of regulating both embodied and
“in-use” impacts (see Figure 14). The reason for
why, uncontrolled, embodied emissions may rise

is that operationally efficient buildings may require
more materials during construction (such as thicker
walls, more insulation, triple-glazing, etc.) which
then also requires more materials to be repaired
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and replaced during its service life. The research
also showed that as buildings become increasingly
enerqy efficient in their operations, the impact of
materials on the overall environmental “footprint”
of the building becomes greater. In fact by the
time buildings are operating at the levels of energy
efficiency envisaged by the “carbon-neutral”
requlations already proposed by many countries,
the embodied impacts of materials will have a
greater impact than operating or in-use impacts of
the building’s life cycle.

To provide designers with flexibility, a combined
policy target that establishes a total limit for

both “in-use” and embodied energy and GHG
performance may allow trade-offs between the
type of materials selected and the energy systems.
Thus, a building constructed out of relatively high
impact materials would have to employ a much
more energy efficient system than a building that
was built out of low-impact materials. A whole
building LCA would be necessary to demonstrate
compliance with such a target. However, this is
the direction in which visions such as the 2000-
Watt Society are heading. To this end, Swiss policy
makers established clear objectives, indicators
and targets for the Wood Resource Policy (see
Figure 12), which not only establishes goals for the
forestry industry but also does so in language that
synchronizes with the 2000-Watt vision.

Lessons

Although it is early days for the new Wood Action
Plan, the results of the evaluations so far are
generally positive and the FOEN is committed

to continuing support for the Plan until 2016. A
challenge to increasing the proportion of the Swiss
building stock accounted for by timber-framed
structures as described by the Wood Action Plan is
that Switzerland cannot meet this demand purely
from domestic forests and local wood processing
capacity. There is therefore an increasing reliance
on imported wood products. While the strength of
the Swiss franc makes imported wood products
affordable, this does not necessarily stimulate

the investment in local production capabilities
necessary to fill the gaps in the local wood value-
added supply chain in Switzerland.
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For life-cycle based building policies such as the
2,000-Watt Society to be supported by product
manufactures and be implemented effectively, it is
important that complementary measures, such as
the Wood Resource Policy and Action Plan, are in
place to:

«  Encourage designers to adopt new or
unfamiliar products and techniques

«  Help manufacturers focus their R&D
investment and market their products
effectively

«  Provide confidence to builders and trades
to invest in the necessary equipment and
training and

«  Direct the supporting efforts of professional
training institutions, lenders and other industry
stakeholders.

«  Reinforce policy goals and convey a
consistent message

For example, there is a number of federal aid
programmes to support R&D within both the
forestry and the building sectors, such as:

«  Fund for Forest Research and the use of
wood: FOEN provides funding for projects
related to “Forest Applied Research” (R&D)*

«  “Reform of the financial equalization and
the division of tasks between the
Confederation and the Cantons” (RPT) forest
management subsidy: offers financial benefits
related to forest protection, forest biodiversity
and forest management.* Environmental
research and promotion of environmental
technologies: FOEN supports projects and
activities in the field of technology and
environmental research in close collaboration
with research institutes and economic
enterprises.*

- National Research Programme “Wood
Resource Innovation” (NRP 66): is under the
responsibility of the Swiss National Science
Foundation® and provides a scientific basis
and practical solutions to optimize the
availability and expand the use of wood
resources.
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«  The Commission for Technology and
Innovation (CTI) is the agency of the Swiss
federal government to promote innovation.

It encourages the transfer of knowledge

and technology between universities and
businesses and aims to achieve the greatest
effect on the market. Its aim is for knowledge
from laboratories to be promptly applied as
products and services.*

Wood has multiple points of intersection with

the Federal Office of Energy (FOE) and the State
Secretariat for Economic Affairs (SECQO), which are,
in turn, guided by the 2000-Watt Society energy
vision. Programmes include:

«  Direct the supporting FOE offers a number
of action plans for energy efficiency and
renewable and the “Energy in Buildings”
research programme?

«  Anew regional energy policy administered by
SECO*

The Swiss recognize how intertwined the forestry
and building industries are and how the prosperity
of each relies on that of the other. They have been
very successful in developing a package of cross-
sectoral, mutually reinforcing policies, programmes
and funding initiatives that provide an overarching
long range vision and clear targets backstopped
by a full suite of technical resources and financial
levers to move the Swiss building industry towards
low impact buildings, to appreciate sustainably
sourced wood as a low carbon construction
material and to incorporate as much of it as
possible into new buildings and renovations. The
cross-sectoral approach to forestry policy making
espoused by Switzerland requires intensive
advocacy and relies upon a progressive forestry
industry that looks beyond production outputs. A
comparison of the traditional sectoral approach
and the cross-sectoral approach is presented

in Figure 15). Underpinning the success of such
policies is the ability for all stakeholders to work
together closely and constructively for sustained
periods of time. This can be challenging given
short-term political timeframes, different alignments
of business cycles, budgetary pressures and other
external and logistical factors.
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Figure 15: A comparison between a sectoral approach and cross-sectoral approach

to forestry policy

The sectoral approach +

Ensures a holistic approach to forests and use

of reliable data and technical expertise as
developed by the forestry community

Highlights what forests can offer to society in
terms of products and services.

Creates a sense of ownership and probably
higher commitments

The cross - sectoral approach

Provides a good way to highlight the
multifunctionality of forests

Ensures better visibility for a sector where
outputs are often underestimated e.g. vis-a-vis
stronger sectors (energy, agriculture...)

Helps to disseminate the picture of healthy, rich

and productive forests provided by forest
monitoring and promote the use of wood

As discussed under Policies that advance
environmental norms: The 2000-Watt Society
Energy Vision, these accomplishments are built
on a long track record of progressive policy
making and many years of experience building
some of the most energy efficient buildings in
the world. Given these facts, the relatively short-
term rate of renewal of the Wood Action Plan of
3 years (2009 to 2012 and 2013 to 2016) seems
to be uncharacteristic. Certainly, language in the
policies themselves suggest that the effects can
be expected more in a long-term perspective
and accept that it can sometimes be difficult to
separate the effects of the policy and actions from
market effects.

The degree to which the Swiss success story may
be translated to another jurisdiction depends on
the strength and persistence of that government’s
commitment and leadership. Certainly, there

are a number of countries that have developed
(or are developing) similar policies (such as the
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the importance of follow-up work and local
initiative are often overlooked creating
disappointment and lack of interest

Isolates the forest sector

Limits the possibilities to face conflicting
strategies from other sectors (environment,
energy, agriculture...

Requires intensive advocacy work to
compensate its relatively small contribution to
national economy in monetary and employment
terms.

To achieve that, the forestry community must
move beyond clichés and overcome the
perception of being too conservative and only
production oriented.

“Wood First” Policies in British Columbia and
Quebec, Canada discussed in Policy 4: advancing
technical specifications and structural norms, as
well as examples from Finland, France, Norway
and USA presented in Annex A under 3. Policies
that focus on the proportion of wood in buildings)
and some have studied the Swiss experience
carefully, leveraging tools and resources where
possible. It should also be noted that the Swiss
are culturally more predisposed towards law-
making and, as a society, are more engaged in
the political process than many other nations.

The application of such a comprehensive

suite of policies (and the investment in all the
supporting tools and resources such as databases,
education and training, standards development,
etc.) may therefore be challenging for other
countries, particularly those with multiple levels of
government (e.g. local, regional, state/provincial,
federal) where jurisdictional boundaries may not be
clearly defined and where there are administrative
silos between different departments and agencies.
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Policy 4: Advancing technical specifications
and structural norms

Applicable material life stage

“Wood First” Policies in British
Columbia and Quebec, Canada

Description

Canada is a major wood-producing nation and
policy makers have made the link between the
economic vitality of their forestry industry and the
use of wood in buildings at home and abroad.
The provinces of British Columbia (B.C.) and
Quebec rely on their forestry-based economies
for employment and prosperity. For example,

the forestry sector employs almost 60,000

British Columbians and generates an annual
manufacturing output of over Can$12 billion. More
than 40 per cent of regional economies across the
province are dependent on forestry. Of the 591
million hectares of forestland in B.C, 55.2 million
hectares (93 per cent) are publicly owned.®

In 2009, the B.C. Government amended its
building code to allow six-storey (mid-rise) wood-
frame residential construction for the first time
in Canada: the previous limit was four storeys.
More than 150 mid-rise wood frame projects
have now been completed, planned, or are
under development. The impetus for this code
change was the introduction of the Wood First
Initiative (WFI) to promote a “culture of wood” in
the province. Also in 2009, the Wood First Act
was enacted by the B.C. Government to position
wood as the primary choice for building material
in provincially funded buildings. Together, these
actions have expanded the use, application and
development of wood technologies and wood
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products in B.C. Wood First is part of the B.C.
Jobs Plan, which is the government’s strategy
for spurring economic activity and job creation
throughout the province.

In 201, Forestry Innovation Investment Ltd

(FI) assumed management of the WFI. Fll'is

the Government of British Columbia’s market
development agency for forest products with the
mission to help keep the B.C. forest sector growing
by bringing competitive products to the world and
playing a leadership role in the development of
new technologies and solutions.®® A Wood First
Advisory Committee was established to provide
strategic guidance on the priorities for the WFI.
The committee includes a broad cross-section

of representatives from value-added wood
processing sector and wood products end-user
communities. Presently, the strategic objectives for
WFl are:

Grow the culture of living and building with
wood in B.C. and beyond.

Maximize the appropriate use of wood in
public and private projects.

Strengthen B.C.'s capacity to produce high
quality wood-bhased products and building
systems.

Accelerate adoption of existing and emerging
wood-based products and building systems.

Position B.C. as a world leader in the design,
production and application of sustainable and
innovative wood-based products and building
systems.
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The WFlIis delivered mainly through activities and
programmes proposed and managed by trade
associations, knowledge centres and educational
institutions. Service delivery partners are selected
through an annual competitive proposal-call
process. Fll also delivers some activities directly.
Programmes under Wood First include marketing
and outreach, education and skills development,
strengthening manufacturing capacity, research
and innovation, reducing barriers to wood use, and
providing support to decision makers for policies
on wood use.

In June 2014, the B.C. government reiterated

its commitment to Wood First by investing
Can$2.14 million to advance the use of wood in
B.C. with a focus on expanding the use of wood
in non-residential construction, strengthening
manufacturing capabilities, and positioning B.C.
as a global leader in wood design technologies.
Funding is being provided to industry trade
associations and research institutions with proven
records in wood products marketing, training,
wood products development and research.

The story is similar in Quebec, although the
timeline is a little different (B.C. is further ahead).
Directed towards non-residential and multi-family
residential projects, the main objectives of the

La Charte du Bois du Québec (the Quebec Wood
Charter)*"is to increase wood use in the Quebec
building sector and to decrease greenhouse gas
emissions associated with this sector. The Charter
also aimed for developing wood products with high
value added. There is no obligation imposed on
the designer, only measures to facilitate the use of
wood material, specifically for the public buildings.
The Charter is administered by the Ministere des
Foréts, de la Faune et des Parcs. The Quebec
Charter is not in full effect yet.

Impact

“Wood First” initiatives in key wood producing
provinces such as B.C. and Quebec aim to not only
increase the proportion of wood in buildings locally
and build local expertise in the design, construction
and manufacture of innovative wood products and
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structures, but also to stimulate the adoption of
innovative wood technologies for showcasing to
international markets. This approach is particularly
applicable to countries with large forestry
resources but small domestic markets.

In the five years since Wood First was introduced
in B.C., the use of wood in building construction
has grown rapidly, particularly in the multi-

storey residential market and in institutional

and recreational buildings. New approaches to
building with wood have been developed, such
as the iconic wood roof of the Richmond Olympic
Oval (see Figure 16), and there is the potential

to use wood in much taller structures. The Wood
Innovation Design Centre in Prince George,* is
currently one of the tallest contemporary wood
buildings in North America but will soon be
overtaken by an 18-storey building which is being
planned for the University of British Columbia and
which will be the tallest wood structure in the world.

The Quebec government is actively promoting

the construction of wooden buildings of five or six
floors. To do this, the Régie du Batiment du Québec
proposes to amend the regulations by the end of
2013 to allow the construction of such buildings.
The result has been the development of a number
of mass timber structures using innovative
structural technologies, in particular the combined
use of wood with other materials such as hybrid
and composite structures. In addition, allowing the
construction of taller wood buildings is hoped to
also have the advantage of limiting urban sprawl.

In Quebec, education and centres of expertise
institutions will be asked to provide training on
wood and use in structures. These institutions
will also promote so that professionals, such as
architects and engineers acquire the knowledge
latest on the use of wood as a structural element.
Through this charter, the Quebec government also
plans to foster conditions conducive to research
and innovation with a particular focus on the
development of wood products with high value
added, the use of wood in systems construction
and the design of green buildings.

The success of programmes such as Wood
First and the Wood Charter relies on the close
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collaboration or a number of industry and
government stakeholders. The North American
forestry industry is large with long standing
commercial relationships particularly between
Canada and U.S. Both countries have a number

of government agencies and NGO's, which work
closely together to advance the use of sustainable
wood construction materials. In B.C., the Wood
First Initiative has enabled Fll to create close
partnerships with the Binational Softwood Lumber
Council® and the Softwood Lumber Board™ with
key delivery agents such as the American Wood
Council® and the Canadian Wood Council.*®

The result is a coordinated approach to R&D
investment, professional education programmes
(such as the Rethink Wood initiative)”” and in-the-
field technical support for architects, engineers and
builders via the WoodWORKS! programmes (in the
U.S.*8 and in Canada).*®

Lessons

In both B.C. and Quebec, the Wood First policies
have received significant and sustained political
support. The fact that both provinces are home
to large areas of publicly owned forested lands,
that forestry has a long history and strong cultural
significance in each region and that the forestry

sector is a major employer are all important drivers.

Wood First has gained widespread support within
the forestry industry, local governments and the
public (particularly those living in communities
which rely on the forestry industry for jobs).
According to the B.C. government, nine out

of ten British Columbians say wood-product
manufacturing is important to the provincial
economy and job growth. Throughout the province,
more than 50 local governments have developed
their own pro-wood policies. However, the Wood
First policies are focussed on more than increasing
the consumption of wood products (as described
in Policy 3: Focus on the proportion of wood in
buildings). Indeed, to secure highest and best

use of wood means looking beyond commodity
markets (such as dimensional timber) to where
opportunities to add value exist.
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The result has been that investment in R&D (led
in Canada by FP Innovations with laboratories in
both Quebec and B.C.). is necessary to bring new
products such as mass timber to market. Also,
the adoption of regulatory updates such as code
changes (fires, seismic, etc.) to allow tall wood
structure) needs to be supported by a wide range
of training and technical support (in Canada and
the U.S. via the WoodWORKS! programme). The
industry has gained confidence to retool mills to
produce new value added wood products such
as cross-laminated timber panels and B.C. and
Quebec are now positioning itself as a centre of
excellence. Proponents believe that without the
Wood First policies, the technical and structural
advances necessary to design and construct tall
wood structures would not have happened under
their own steam.

However, despite the fact that a cornerstone to the
Wood First policies has been to advance technical
specifications, the B.C. and Quebec policies have
also been a polarizing issue within the Canadian
construction industry, primarily because it seen as
a policy that simply intended to promote the use of
wood. Indeed, rightly or wrongly, some opponents
believe they are being forced to use wood. Both
the B.C. and Quebec policies have generated a
backlash from other major materials manufacturers
(primarily the steel and cement/concrete industries)
who believe that the legislation undermines the
credibility and effectiveness of building codes and
is a barrier to fair and open competition because

it favours one industry over others. There has also
been vocal opposition to similar policies being
brought forward in the provinces of Ontario® and
Nova Scotia. Across Canada, opponents to Wood
First formed the Coalition for Fair Construction
Practices (CFCP) to raise public awareness and
educate federal politicians about the dangers of
implementing legislation that, in their opinion,
would take the decision making power out of the
hands of qualified designers and construction experts.
The CFCP supports the position that materials should
be selected based on sound construction practices
and building science, not through legislation that
favours one product over another.

 E



Design: Fast + Epp Structural Engineers www.fastepp.com and
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Nevertheless, “Wood First” has served as an
effective catalyst to the “non-wood” primary
building material industries to agree on and

adopt common science-based, performance
oriented approaches to promoting their building
materials, and to develop a standardized and
transparent way (using LCA, EPDs, and other
third-party verified quantifiable indicators)® to
report on environmental and sustainability impacts
of their products. They have also invested in
numerous technologies to advance the technical
and structural capabilities of their materials (low-
carbon concrete, 3D printing in concrete, etc.)
Arguably, these organizations might not have been
as motivated if there had not been the Wood First
initiative for them to unite against.
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In summary, policies that simply promote the

use of wood may be seen to serve as “bridging”
mechanisms, to stimulate sufficient economic
activity to support the R&D necessary whether it is
to realize advances in environmental, technical or
structural norms. For these policies to be effective,
they therefore need to be designed with the long-
term view, and include a clear vision and strategic
goals. There are several countries that have
recognized the economic, social and environmental
value of a vibrant forestry industry and are currently
working on various industry development strategies,
some of which take a “triple bottom line” approach
but have yet to shift local construction norms

to incorporate innovative wood solutions in the
design and construction of buildings.
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Policy 5: Sustainable procurement

Applicable material life stage
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The UK's BES 6001
Responsible Sourcing of
Construction Products
supports innovation across
the construction supply chain

Description

The British Research Establishment (BRE)
developed the BES 6001 Standard for the
Responsible Sourcing of Construction Products®
along with an associated independent third-
party certification scheme to help organizations
manage and reduce the impacts throughout the
construction supply chain. BES 6001 has been

in operation for about five years and provides
manufacturers with a means by which their
products can be independently assessed and
certified as being responsibly sourced and, at
the same time, offers designers and builders a
holistic approach to managing a product from the
point at which component materials are mined or
harvested, through manufacture and processing.
The scheme is recognized by the BREEAM family
of green building certification schemes and the
BREEAM Code for Sustainable Homes® where
credits can be awarded for construction products
independently certified through BES 6001

The purpose is to support the implementation

of sustainable procurement and purchasing
policies (such as the EU Green Public Procurement
(GPP))®* with a means to frame potentially

complex information about construction products
consistently and aligned with commonly accepted

Q
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procurement procedures. The GPP programme is
a voluntary instrument, which means that Member
States and public authorities can determine the
extent to which they implement it. GPP is defined
as, “A process whereby public authorities seek to
procure goods, services and works with a reduced
environmental impact throughout their life cycle
when compared to goods, services and works with
the same primary function that would otherwise be
procured” ®®

Compliance with BES 6001 is demonstrated
through an ethos of supply chain management
and product stewardship and encompasses
social, economic and environmental dimensions
(see Figure 17). BES 6001 addresses aspects such
as stakeholder engagement, labour practices
and the management of supply chains serving
materials sectors upstream of the manufacturer.
BES 6001is contained in the BRE Green Book Live
Responsible Sourcing of Construction Products”
which includes a recently updated searchable
online database of current certificate holders that
displays all the environmental criteria for which
each product is certified.

To meet this standard and be awarded a “Pass
certificate”, organizations should satisfy certain
compulsory elements within each of the three
following categories:
Organizational management requirements
«  Supply chain management requirements
Requirements related to the management of
sustainable development

In addition, there are higher levels of compliance
available that are achieved by fulfilling a number
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Figure 17: BES 6001 performance ratings and threshold scores

Supplementary

Requirements a b ¢ d credits
3.21 Responsible sourcing policy 1
3.2.2 Legal compliance 1
3.23 Quality management system 1 2
3.2.4 Supplier management system 1
3.31 Material traceability through the supply chain 1 2 3

Environmental management systems in the
3.3.2 supply chain 1 2 3 4

Health and safety management systems in the
333 supply chain 1 2 3 4
3.4.1 Greenhouse gas emissions 1 3 5
3.4.2 Energy management 1
343 Resource use 1 3 5 1
34.4 Waste prevention and waste management 1 2 3 1
3.45 Water abstraction 1 2 3 1
3.4.6 Life Cycle Assessment (LCA) 1 2, '3
3.4.7 Ecotoxicity 1
3.4.8 Transport impacts 1 3 1
3.4.9 Employment and skills 1 2 3
3.4.10 Local communities 1 2 3
3.4.11 Business ethics 1

Key

Compulsory

Section Excellent Very Good Good Pass
Total score In 3.2. & 3.3. 13 11 9 Compulsory
Total score in 3.4 32 23 15 Compulsory

of voluntary elements that can result in a higher
performance rating being awarded at the
“Good”, “Very Good” and “Excellent” levels. The
standard works on a point or credit system where
supplementary points are available for some
criteria to different levels of performance.

Impacts

Governments can harness the immense purchasing
power of businesses and organizations to help to
promote environmental stewardship. Sustainable
procurement and purchasing policies can have
substantial “trickle-down” effects on the construction
materials supply chain because they encourage
organizations to not only take into account the
economic value (price, quality, availability and
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functionality) but also the related environmental and
social impacts of the goods and services they buy at
local, regional and global levels.

A sustainable procurement/purchasing policy or
programme focused on reducing the impacts of
construction materials might include a range of objectives
such as waste prevention and reduction, resource
reduction, pollution and toxin reduction, reduction of
GHG emissions, etc. When buildings are tendered for
construction, the bid documents can be designed to
reflect “triple bottom line” goals, which encompass,
environmental, social and economic criteria.

Public authorities are major consumers in Europe.
They spend approximately 2 trillion euros annually,
equivalent to some 19 per cent of the EU’s GDP. By
using their purchasing power to choose goods and
services with lower impacts on the environment,




Promoting sustainable building materials
and the implications on the use of wood in buildings

UNECE / FAO

A CELSA | CELsA
(T TGROUP | STEEL UK

s
aaitd

{mcer
Tee

L

R e mile
BT
L= a2

certified reinforcing steel for
supply on Crossrail projects

To date, Skanska UK have
—:/—. Respansibly Sourced 16,000
c tornes of Eco-Reinforcement

B g O —
elie

sEFD

orpat

they can make an important contribution to
sustainable consumption and production. Green
purchasing is also about influencing the market.

By promoting and using GPP, public authorities can
provide industry with real incentives for developing
green technologies and products. In some sectors,
public purchasers command a large share of the
market (e.g. public transport and construction,
health services and education) and so their
decisions have considerable impact.

BRE is optimistic about the future for BES 6001.
Issue 3 has been successfully developed and
launched. With this, a new impetus has been
established with existing BES 6001 licensees as
well as with new entrants into the licencing arena.
At the end of 2014, the total number of valid BES
6001 certificates stood at 89 certificates covering
76 companies (some companies have multiple
certifications). There is now interest from non-UK
based companies. In 2014, four of the certificates
issued were from outside the UK — Spain, Portugal,
France and Germany. The UK concrete industry
has been one of the first to link its sustainable
construction strategy® to BES 6001 and has

< I DB Dl

produced a guidance document that supports

the implementation of the standard. BRE has

also taken on three licensees to help to expand
the programme, one of which is an international
certification body and so it is anticipated that there
will be an increase in international certifications.

The tiered level of performance is designed to
offer an accessible “entry level” score of “Pass”

as a way to encourage organisations (particularly
SMEs) to take a first step and then to invest in
improvements over time. This approach appears
to be working. Since the establishment of the
standard, a trend towards ongoing improvement in
responsible sourcing has been observed with “Very
Good’ certificates dominating over ‘Good’ in nearly
all materials sectors in a ratio of about 2:1 with very
few ‘Pass’ certificates.

In fact, a major boost for BES 6001 has been its
adoption by the London Crossrail project® (see
Figure 18). Crossrail is a £14.8 billion (18.5 billion
euros) railway project that will run under central
London to connect the city from east to west. The
project aims to reduce journey times and ease
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congestion on the city’s transport infrastructure.
With 188 km of double track and 50 km of new
tunnels, Crossrail is one of the most ambitious and
prestigious transport projects ever undertaken and
is currently Europe’s largest construction project.
The immediate economy of scale afforded by this
project enabled participating manufacturers and
contractors to confidently invest in the changes
necessary to meet the standard.

As one of the primary general contractors on
Crossrail, global construction firm, Skanska,®® was
a principle industry stakeholder that contributed
toward the reinforcing steel sector creating its own
responsible sourcing certification scheme called
Eco-Reinforcement” based on BES 6001. Skanska’s
Eco-Reinforcement Steel Supply Chain” provided
sustainable sourcing criteria for reinforcing steel
products throughout the supply chain — from raw
material through to the construction site. Both the
steel mill and the fabricator must be certified in
order for Eco-Reinforcement to be specified and
procured. Eco- Reinforcement has been developed
as a sector-specific third-party standard, which
complies with the requirements of BES 6001.

Setting up the sustainable procurement process was
a complex and a ambitious undertaking. For Crossrail,
Skanska’s key reinforcement supply chain consists
of three steel fabricators and one steel producer,
Celsa Steel UK? All supply chain partners are certified
according to the Eco-Reinforcement standard. Celsa
was the first steel manufacturer in the world to be
certified according to BES 6001 through the Eco-
Reinforcement standard and it supplies approximately
65 per cent of the steel reinforcement market in
the UK. At Celsa, all reinforcing steel is produced
with an electric arc furnace and uses 98 per cent
recycled scrap metal. The resultant reinforcement
steel emits approximately 390 kgCOZ2/tonne, which
is one of the lowest rates in Europe. A Skanska

UK joint venture secured multiple contracts on the
Crossrail project for the clients Transport for London
and Network Rail. Between September 2010 to
February 2013, Skanska’s Eco-Reinforcement supply
chain has delivered approximately 16,000 tonnes of
responsibly sourced reinforcing steel on Crossrail
projects. Skanska UK outperformed its declaration
to responsibly source 80 per cent of its steel

g @

< I DB Dl

POLICY 5

reinforcement across all projects by achieving 100 per
cent responsibly sourced steel to the Crossrail project.

Lessons

Public procurement can be a powerful way to

send political signals to the market. Large projects,
such as Crossrail, offer tremendous opportunities
for innovation. Sustained investment in R&D is
essential for industry competitiveness, survival and
growth. It can drive competitive advantage, improve
productivity and enable companies to capture higher
value components of the value chain. A healthy
innovation ecosystem is critical to the uptake of new
technologies and solutions such as those necessary
to introduce and adopt sustainable construction
materials. Compared to other industries,
construction in most countries remains largely locally
focused, undiversified, and with relatively small
export markets. There is a high level of industry
fragmentation and limited collaboration. Other
potential barriers to innovation include:

«  Procurement impacting on the level of
collaboration

«  Sub-optimal knowledge transfer and lost
sector-wide learning opportunities

« Issues around market uptake and awareness
of benefits from innovation

. Accessto finance

. Risk-averse attitude to innovation

Governments can address these barriers by using
their projects as crucibles for sector-specific
research and their purchasing power as a way to
support technology developers. Such investment
extends beyond facilitating access to capital for
research and business start-ups to include the
provision of testing facilities and expertise, gathering
and sharing information on markets and R&D
activities, creation of demonstration projects and
connecting researchers to the industry applications.

Public procurement reaches beyond national
boundaries. Standards that align with and facilitate
internationally accepted GPP programmes, such
as BES 6001, are necessary to establish a clear
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frame of reference and a means to communicate
the desired product characteristics. However,
these policies need to be reinforced by product,
assembly and whole building performance metrics
against which to monitor innovation vitality in a
way that reflects the unique characteristics of

the building industry. The fact that BES 6001 has
come to the attention of, and is being accepted by,
companies outside the UK is not only in response
to the size of the UK’s public procurement market
but also a measure of how well BES 6001 fits within
the GPP environment.

To ensure the resources continue to be applied

to resolving the complexities of sustainable
procurement in the construction industry, the Action
Programme on Responsible Sourcing (APRES)”
was created in 2010 (based at Loughborough
University) as an industry-oriented network of
industrial and academic partners intended to
provide a knowledge-sharing and dissemination
focus of responsible sourcing practices with the
specific objectives of:

- Procurement impacting on the level of
collaboration

«  Sub-optimal knowledge transfer and lost
sector-wide learning opportunities

«  Exploring the challenges involved in delivering
responsible sourcing

«  Mapping the industry’s skills and knowledge
needs

«  Defining academic R&D directions, and
improving the quality of research interactions
between academics and industry

« ldentifying and disseminating outcomes and
best practice to the industry

There is no question that “greening” the
construction supply chain is challenging and
sustained investment in R&D is critical to
understanding and resolving the barriers. Providing
an open and impartial discussion forum for the
construction industry and its customers, academics,
government and standard-setting bodies is an
important first step so that standards such BES 6001
can be supported in practice. So far, BES 6001 has
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focused on specific products and materials and
does not consider associated techniques required
to install, operate and repair. Indeed, the very large
existing building and property management sectors
have not yet taken it up.

Further, it is not only important to shift purchasing
preferences to materials with lower environmental
impacts but it is also equally imperative to ensure
that materials are used judiciously. Greater use

of efficient processes such as prefabrication,
preassembly, modularization and off-site
fabrication also need to be encouraged to prevent
over-consumption and reduce the environmental
pressures across the entire supply chain. In 2010,
off-site construction comprised about 12 per

cent of building taking place in the UK/* The UK
government, in partnership with industry has set

a series of long-range goals for transforming the
construction industry, which are predicated on a
whole-hearted adoption of sustainability, efficiency
and productivity measures. The “Construction
2025” industrial strategy’ sets out the following
performance targets for the construction industry
as a stimulus for investment in R&D:

«  Lower costs: 33 per cent reduction in the
initial cost of construction and the whole life
cost of built assets

«  Lower emissions: 50 per cent reduction
in greenhouse gas emissions in the built
environment

- Faster delivery: 50 per cent reduction in the
overall time, from inception to completion, for
new build and refurbished assets

- Improvement in exports: 50 per cent
reduction in the trade gap between total
exports and total imports for construction
products and materials

To achieve these goals will require the British
construction industry to fundamentally rethink
they way buildings are designed, procured, built
and operated. A comprehensive approach to
policy making will be necessary to support these
goals and standards such as BES 6001 will have
an important role to play in bringing the powerful
manufacturing sectors on board.
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Policy 6: Policies that "close the loop”
at end-of-life

Applicable material life stage

“Toward a Material Chain
Society”: an integrated waste
policy framework helps the
Dutch create a circular economy
for construction materials

Description

Globally, the construction industry is a significant
generator of solid waste, the vast majority of which
can be recycled and re-used. The Netherlands has
a strong history in waste management and has
developed an effective, integrated policy-driven life-
cycle approach that is predicated upon a landfill ban
on construction and demolition (C&D) waste. Annually,
the Netherlands generates about 60 million tonnes
of waste of which 40 per cent (25 million tonnes) is
C&D waste.® By 2012, recycling and recovery rates for
C&D waste had reached 95 per cent,” which in part
has been attributed to the “command and control”
approach adopted by the government in 2001,
following the centralization of waste management.”®
At €107.49 per tonne,” the Dutch also impose some
of the highest landfill taxes and levies in the world.
Landfill taxes, which are levied on solid waste by
volume, weight or material type, have also been
useful tools in stimulating waste diversion strategies.

Although the Dutch government has achieved a
great deal of success with its traditional waste
policy, there is political support to continue to
streamline and improve the existing frameworks.
To do so means that Dutch policy makers are
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looking beyond isolated policy instruments (e.g.
landfill tax, landfill bans) because, despite the Dutch
system imposing some of the highest taxes and
levies on waste, on their own, they are no longer
sufficiently effective to further reduce environmental
pressure on a larger scale. (An overview of “zero-
waste goals” is provided in Annex B.)

The Netherlands’ National Waste Management Plan
(LAP) 2009-2021, called “Towards a Material Chain
Society”, describes the government’s ambitions to
minimize environmental pressures over the whole
supply chain and to harmonise policy in different
areas (e.g. natural resources, products/design,
waste management, and concepts such as cradle-
to-cradle) by means of a chain-oriented waste policy.

Fundamentally, a chain approach considers the
entire material chain, including all the stages in the
life cycle of a product or material from raw material
mining, production and use, to waste and possible
recycling, as opposed to concentrating on “end-
of-pipe” solutions. The chain approach identifies
the stages in the material chain where the greatest
environmental benefit can be obtained efficiently
and the necessary actions for realizing this benefit.
The overarching aim is to reduce the environmental
impact of material chains throughout the life cycle in
the most cost-effective manner, and establish a single
integrated policy framework for the whole material
chain. Of importance in this context is that the
environmental benefit in one stage does not cause
a higher environmental impact for another stage or
another chain. The Dutch are actively moving towards
creating a circular economy for waste materials. The
programme is led by the Dutch Ministry of Housing,
Spatial Planning and the Environment (VROM).
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As well as setting out various targets relating to
waste prevention, recovery and diversion from
landfill, the LAP sets out an indicative objective
to: “Reduce the environmental impact for each of
the seven priority streams which will be targeted
in the context of chain-oriented waste policy by
20 per cent”. The seven priority streams, of which
C&D waste is one, referred to were selected
from the list of all 110 waste streams for which the
Netherlands has a waste policy, on the basis of a
LCA over the whole chain.

A critical element to this approach is the
establishment of partnerships between stakeholders
from different links in the chain, facilitated by
government. Each material stream will submit an
action plan, detailing measures by which to reduce
the environmental impact of the material chain by 20
per cent. The 20 per cent reduction in environmental
pressure will be calculated in terms of end-of-life
waste tonnages, volume of CO, emissions, pollution
from toxic substances, and land use. The ultimate aim
is to establish more concrete and measurable goals,
relating to specific impacts such as percentages of
separate collection and waste prevention.

According to the Dutch Ministry of Infrastructure
and the Environment, the elements of the Dutch
waste policy are:

«  Commitment to the 5R’s waste hierarchy:
reduction and prevention, re-use, material
recycling, energy-recovery, incineration and
land filling.

«  There are stringent standards for disposal
and recycling: decrees on landfill and
incineration, standards for building materials,
organic fertilizers, ban on landfill. Comingled
wastes are separated at government certified
material sorting plants and landfills accept
waste only from certified operators, who sort
and certify loads.

«  Economic instruments to reduce waste
volumes and to steer the waste to the
preferred treatment which include a municipal
waste tax paid by citizens and one of the
highest landfill taxes in the EU.

«  Planning at the national level which starts with
concessions for collection and treatment, a
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pro-market approach and integral national
waste planning.

«  Cooperation between 3 levels of government
(municipal, regional and national).

«  Education and communication to create
awareness and enhance participation with
separate collection schemes. The focus
in construction is on source separation of
recyclables with the provision of collection
bins on the construction site.

«  Extended Producer Responsibility (EPR)
programmes which are paid by consumers,
producers and/or importers (such as recycling
fees) for car tires, batteries, paper and
cardboard, packaging, etc.

«  Notification and registration of waste
transports: from separate to one integral
system of registration and notification of
waste transports.

. Control and enforcement which includes a
landfill ban on C&D waste and closed borders
to the transportation of waste.

The Netherlands’ 12 provinces regulate disposal of
C&D waste. They gather information about waste
streams and monitor disposal and processing by
requiring quarterly reports from waste collection
and processing companies. Used building material
reuse and recycling is estimated to be as high

as 90 per cent. Asphalt, concrete and mixed
granulates are used in road building. Almost all
flyash produced in the country is currently used

in concrete.® There are limits to the amount of
materials that can be left on site and mixed with soll
after demolition, and also regulations stipulating
what materials can be reused (e.qg. recycled
aggregate in place of gravel in concrete). These
measures have been effective at encouraging
industry’s acceptance of C&D waste diversion.
Further, C&D waste is highly mobile and controls
need to be in place to prevent haulers from
shipping waste from locations with high disposal
costs and stringent regulations to neighbouring
locations that may be more lax. The Dutch borders
with neighbouring countries are all closed to waste
transports and there are international agreements
about the shipping of waste.
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Figure 19: A’Design for Adaptability’ concept for a Dutch house showing

typical life cycles for the various elements used in construction
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Source: Durmisevic, E. and Brouwer, J. (2002), Design aspects of decomposable building structures in Chini, A.R. and Schultmann, F. (eds)
Design for Deconstructionand Materials Reuse, CIB Publication 272, TG39 Meeting, 9 April 2002, Karlsruhe, Germany.

The Dutch are leveraging activities at the
international level such as the European Commission
Waste Framework Directive & which is preparing

a set of “end-of-waste” criteria for priority

waste streams, the majority of which come from
construction. End-of-waste criteria establish the
regulatory and market framework within which the
collection and re-reprocessing of materials into
new products can occur (a summary of “end-of-
waste” is presented in Annex B). The result is that
they shift the construction industry from being a
“linear” economy to one with “feedback loops”
(see Figure 5 in the Introduction). Ultimately, the
objective is to create a truly “circular economy” for
construction materials in which an entire building
can be disassembled, re-configured and re-erected.
This requires a fundamentally new approach to the
design and assembly of buildings as well as a viable
market for repossessed “secondary” materials.

Impact

C&D waste collection and recycling is rapidly
becoming routine in most countries. However,
“end-of-pipe” solutions do not address the
volumes of waste generated. They simply seek to
divert materials from landfill. Instruments such as
landfill taxes, supported by waste diversion targets
and materials bans, can be valuable where wide-
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ranging changes in behaviour are needed across

a large number of production and consumption
activities. They are all relatively simple to create
and implement, and they are easy to understand.
In particular, landfill taxes can have considerable
environmental and economic significance, in ensuring
that waste management decisions take account

of the environmental consequences of different
disposal options (landfill, incineration, recycling,
etc.) and encouraging substitution by producers and
consumers towards products and packaging that
involve less waste, and more efficient recycling.®

By 2012, recycling and recovery rates for C&D
waste in the Netherlands had reached 95 per

cent. Now, the Dutch “Chain-Oriented Waste Policy
programme” aims to limit the amount of material
entering the waste stream and to reduce the overall
environmental impact on key waste materials by

a further 20 per cent. The success of this policy
relies on the presence of viable markets for the
recycled materials. There is significant research into
waste minimization solutions and alternative uses
for materials destined for disposal underway in the
Netherlands (see Figure 19). The Dutch programme
is effectively driving a life-cycle approach back up
the supply chain and buildings are starting to be
designed with waste management strategies such
as dematerialization (using less material in the
building project) and disassembly.
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This research work is stimulating the development
of new materials reprocessing techniques, an array
of novel products containing high proportions of
waste materials and a raft of technical standards
describing the properties, quality control
procedures, etc. for the production of recycled
materials for use in construction projects.

The 20 per cent reduction target provides a goal to
which industry can work towards and is intended to
drive innovation throughout the chain, targeting flows
that can be dealt with most cost effectively. However,
it is not a binding target and there are no penalties
tied to non-compliance. Instead, operational targets
for specific projects are formulated in co-operation
between stakeholders, which are made binding by
various forms of agreement.

The provisions in the LAP focus on the concept of
co-operation throughout the supply chain and with
all the market stakeholders. For each of the seven
priority streams, the Dutch government wants to
join forces with other stakeholders to encourage
co-operation, innovation, a green corporate
image and cost savings. It is not intended that
responsibility is shifted away from government on
to industry sectors, although the Dutch government
does currently attach value to a strong and
innovative industry sector. There are concerns
that this may undermine the recent progress in
Dutch waste management that has been achieved
through the “command and control” approach.
Much may depend upon the nature of policies
used to drive forward progress.

A key element to the integration of chain policy is to
make separate policy areas more coherent across
the whole material chain and to create more synergy
between different policy areas. This means seeking
out the most efficient location and means to reduce
environmental pressure without shifts to other
environmental aspects or other points in the chain.

Pilot projects were launched in 2007, culminating
in the submission of action plans in May 2008. Six
chain pilot projects were started with the twin aims
of gaining experience with a chain approach as
the mode of operation and achieving a substantial
reduction of waste-related environmental pressure
throughout the pilot chains. It is presumed that
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the financial burdens of the pilot projects also fall
with the participating companies; the government
only offered a small financial contribution. It is
asserted that the pilot projects provided insights
into the preconditions, which the government
needs to create in order to enable companies to
apply this approach successfully. Companies are
also reliant on the government for stimulation of
the programme, in terms of facilitating partnerships
and raising profiles. This also holds for supporting
the reduction target tied to the selected material
streams. The Dutch government is monitoring and
evaluating the programme. However, it is too early
to evaluate the wider impacts of the programme
but the pilot projects can be considered, as well as
the initial reaction to the programme from industry,
and any potential problems identified.

Lessons

Until the programme progresses and more
information become available, it is difficult to distil
any concrete lessons. Nevertheless, overall, the
Dutch government’s chain approach appears to
have been well received by industry although
there is a concern that the waste policy does not
leave Dutch waste management companies at

a competitive disadvantage in respect to other
countries. By comparison, the Dutch design
professions (architects and engineers) are
developing an international reputation for innovative
solutions to reduce waste at the design stage.

The Dutch government has worked hard to nurture
partnerships in order to transfer practical experiences
with actors working in all the various links in the chain,
for example to reduce environmental burdens through
design. However, more work needs to be done to
refine definitions, indicators to provide a quantitative
measure of environmental burdens and the criteria
against which success will be measured. Certainly,
codifying strategies such as design for disassembly
into building regulations is still some years away.
Nevertheless, itis critical that environmental pressures
must actually be reduced and not merely be shifted
from one part of a material chain to another. As a
result, it is very likely that industry will ask for financial
and administrative support from the government to
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“get over the hump” of adoption of new criteria and
targets and to facilitate more innovative solutions.

It is implicit that the environmental impact is
measured on a life-cycle basis (tonnes of end-of-
life waste, volume of CO, emissions, pollution of
toxic substances and land use possibly being the
four most distinguishing environmental aspects).
A key question may be how and where trade-offs
are to be made. Working within a life-cycle based
policy environment is challenging. LCA analysis

is necessary to determine if (and to what extent)
the policy is having a positive effect in one area
(e.g. designing products that can be recycled
more easily) may have a negative effect in another
(e.g. products being made from materials with
more energy-intensive extraction methods). The
Dutch have invested heavily in developing LCls
and the NIBE “Basiswerk Milieuclassificaties
Bouwproducten”® is often referenced by other
countries for generic environmental data.

On the basis of the action plans submitted, the pilot
projects were deemed a success. Itis claimed these
projects have facilitated the transfer of knowledge
and expertise through newly formed partnerships,
culminating in new innovative developments
However, this is impossible to verify. The companies
that were invited to participate in the pilot projects
had a proven track record in terms of sustainability.
So, it could be argued that the measures taken would
have occurred anyway, although perhaps not without
the additional “push” from the programme. Also,
the focus of the pilot projects was much narrower,
concentrating on discreet aspects of the material
chains, with the intention to achieve rapid results
from which to learn. In contrast, the work on the
priority streams aims to take a much more holistic
approach, impacting on the entire material chain and
realising environmental benefits across the board.

The main challenge facing the waste sector is
perceived to be the pressures to rely on market
forces to induce economic efficiency and long-
term viability. There are concerns that relinquishing
government control may undermine the significant
progress made in the handling (though not
elimination) of waste during the 1980s and 1990s.
However, as mentioned above the chain approach
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does not intend to shift government control to the
industry but merely promotes a more active role
from industry in the entire material chain (not just
the waste sector) and promotes better co-operation
between government and industry. Another key
concern is the financial burden of implementing
such an approach. Whilst the material streams are
assessed in terms of costs as well as environmental
impact to ensure the most cost-effective action is
taken, the research and development to arrive at
such solutions will be costly and industry may look
to government to provide the necessary funding.
However, the approach aims to not only identify
new solutions to minimise environmental pressure
throughout the whole life cycle also that it must be
appealing from an economic perspective, otherwise
they would not be sustainable.

The Dutch waste policy is essentially designed to
push the impact of the measures upstream to the
building design phase, moving away from isolated
end-of-pipe policies such as C&D recycling.
However, if impacts across the whole of the chain
are to be taken into account, the challenge is likely
to arise in establishing who is responsible for how
much of the change, and in seeking to incentivize
any specific target, or make it enforceable.

In this sense, the targets may be difficult to achieve
unless it is clear whom the target is addressing
and what the consequences of non-compliance
will be. Changes in project procurement will

be necessary to cement these changes. For
example, Integrated Project Delivery (IPD) is a
project delivery approach that integrates people,
systems, business structures and practices into

a process that collaboratively harnesses the
talents and insights of all participants to optimize
the project results, increase value to the owner,
reduce waste and maximize efficiency through all
phases of design, fabrication and construction.

IPD projects are uniquely distinguished by highly
effective collaboration among the owner, the prime
designer, and the prime constructor, commencing
at early design and continuing through to project
handover. To incentivize parties, shared risk/
reward contracts are established upfront with an
understanding that all parties are working together
for the good of the project.
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Summary of findings

Most countries are familiar with the scale and
source of environmental impacts of the construction
and operation of buildings, and they appreciate the
benefits of 1) wood as a sustainable construction
material and 2) of forestry as a generator of
economic opportunity and decent green jobs.
However, policy-making to address the impacts

of construction materials is still at an early stage.
29 policies have been included in this study in
order to illustrate the breadth and depth of leading
practices in the advancement of sustainable
construction materials and the use of wood, and it
is evident that a great deal more work is currently
underway across Europe and North America.

The weight of experience, in terms of policies
already in place, is with operating or “in-use”
impacts of buildings such as energy and resource
efficiency, the promotion of specific “green” and/
or “local” materials (such as wood), the restriction
of highly toxic materials (such as asbestos) as

well as minimizing the worst effects of the at the
“end-of-life” stage (specifically waste diversion
from landfill). However, the policies included in this
study, which were selected from a comprehensive
web search and with input from 100 survey
responses from 33 countries, illustrate that the
emphasis of policy makers has been shifting
towards a whole life-cycle approach, emphasising
the effects of production and consumption on the
environment, and perhaps less commonly, their
social and ethical consequences.

The 29 policies were organized into the six
categories for deeper investigation (see Figure 20).
They tend to have been developed with one or
more of the following objectives in mind:

«  Support GHG emission reduction and/or
climate change policies

«  Reduce environmental impacts of construction
materials (embodied energy, water, waste,
etc.), and/or

«  Promote a local wood economy and culture
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However, there are several policies that take a
life-cycle approach to achieve these goals, which
offers designers and builders flexibility to select
materials that are optimized for the function,
location and life span for the specific project

and which generally serves the wood industry
well, given that wood offers a climate-friendly

low impact building solution. The trend towards
life-cycle based building policies is growing and

is being led by countries that have a strong track
record in low energy efficient building design and
performance based regulation such as Switzerland.
In fact, as operational targets are achieved and the
efficiency of buildings is improved, the proportional
impact of extraction, manufacture, transportation
and disposal of materials increases. The countries
that have made the most headway on reducing
the operational footprint of their buildings are

now running up against this challenge. However,
establishing policies to manage materials
sustainably across their whole life-cycle is much
more challenging than for building operations.

Most countries in which forestry plays an important
economic role have policies and programmes in
place to advance the use of wood in buildings.
Some countries have established consumption
targets and others are driving the use of wood

into new types of building project in order to
achieve highest and best use of forestlands, which
are, more often than not publicly owned assets.

As a result, there are many policies in place that
are designed to promote the use of wood in

new situations (in commercial buildings, for tall
structures, to solve seismic design challenges,
etc.). These policies are proving effective at
bringing new technologies into the market (the
number of mass timber structures over 10 storeys is
growing fast) but the scale and pace of government
investment to implement these policies and

the perception of preferred purchasing can
become polarizing issues with other materials
manufacturing sectors. Also, the success of these
policies relies upon a progressive forestry industry
that looks beyond production outputs.
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Figure 20: Goals of policies included in the study
(those subject to deeper investigation are highlighted)

Selected policy GHG | Environmental | Promote | Life-cycle

reduction impacts wood based

1. Information-based policies
WoodBox public outreach programme ] ] ]
11 UNEP SBCI Common Material Metric . . .
1.2 Green Multiple Listing Service Toolkit . d
1.3 Publicly Available Specification 2050 o . .
14 WoodWORKS! project-based technical assistance ] o
1.5 Dual vocational training system and “laddering” for wood o N .

technologists
1.6 WoodLINKS training programme °

2. Policies that advance environmental norms

2000-Watt Society Energy Vision . . .

21 Materials Awareness Policy and the “Environmental

Performance of Materials used in Building Elements” method * * *
2.2 Grenelle de I'Environnement . 4 4
2.3 BRE Green Guide to Specification . ] ]
2.4 Passive House i d
2.5 International Green Construction Code . .
2.6 Voluntary green building certification systems . . .
2.7 Product certification schemes ° . *

3. Policies that focus on the proportion of wood in buildings

Wood Resource Policy . . . .
31 Strategic Programme for Finland’s Forest Sector . . .
3.2 Wood Use Points Programme o . .

3.3 France’s action plan for the development of timber in the

building sector * * *
3.4 USDA high-rise wood innovation competition . . .
3.5 Norwegian Wood-Based Innovation Scheme o e .
3.6 Promoting the use of wood in American government buildings . . o

4. Policies that advance technical specifications and structural norms (height, seismic, etc.)

The Wood First Initiative ] J o
41 Post-tensioned wood buildings for seismic design . . .
4.2 Performance-based codes and tall wood structures . ] o

5.  Public procurement policies

BES 6001 Responsible Sourcing of Construction Products . . .
51  Decree on Green Public Procurement . i
5.2 California Green Chemistry policy . .

6. Policies that “close the loop” at end-of-life

Chain-Oriented Waste Policy . o .
6.1  Collaborative for High Performance Schools . . U
6.2 Portland’s ReBuilding Center o . .
6.3 UK Aggregates Levy . .
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However, simply relying on wood use policies can
be problematic, both for designers who may feel
compelled to use wood products in sub-optimal
situations and for non-wood product manufacturers
who may perceive unfair procurement practices.
Some of the most progressive and effective
policies that are being put in place today do

not single out the use (or prohibition) of specific
materials but instead rely on Life-Cycle Assessment
(LCA), which is a science-based state-of-the-art
methodology for determining the optimal choice

of materials at the design stage taking into
consideration the life cycle of the material and

the building as a whole. This can still be good
news for the wood industry. The ecological and
environmental benefits of using wood products
from responsibly managed forests can be
objectively and completely captured using LCA
and wood fares well when compared to other
materials.

Sustainable materials management is proving to
be a far-reaching issue and, in the most successful
situations, a diverse range of cross-cutting policy
instruments has been applied that include both
policies which promote the use of LCA and, on
account of its environmental merits, the use of
wood. It is with this fact in mind that each of the
six policies that has been subjected to deeper
investigation starts from a distinct stage in the life
cycle of materials, but reaches up and/or down the
supply chain in order to maximize effectiveness.

While the design and development of construction
materials-related policies, and the pace and
scope of implementation, will be dictated by

the characteristics and priorities of the country
concerned, the steps followed by leading policy
makers have broadly comprised a process of
benchmarking current performance, establishing
performance targets, compiling materials
databases (which then need to be maintained),
developing draft or “stretch” policies to be

tested by pilot or demonstration projects before
widespread adoption and, finally, measurement
and benchmarking of success (see Figure 21). The
lessons offered by the six policy examples that
have been investigated in detail in this study are
summarized on the following pages:
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Information-based
policies:

The WOODBOKX travelling
public outreach programme

1.

WOODBOX is an integrated public outreach
programme that toured through five European
cities in 2014 with the aim of generating public
awareness of the impacts of construction materials
and the benefits of using wood in order to build
up viable networks for the increased utilization

of wood in construction. It is estimated that the
exhibition attracted over 15,000 visitors.

Programmes such as WOODBOX are important
to build and sustain the general dialogue about
important issues related to the use of sustainable
construction products and the role wood plays in
lowering the environmental footprint of buildings.

Advocacy is critical to changing business and public
behaviours and an educated and engaged general
population is critical to driving a policy agenda
forward. To ensure that projects such as WOODBOX
lead to meaningful change, it is important that they
are not simply conducted in isolation but are, in fact,
part of a larger strategic outreach approach that
includes technical education and project-specific
in-the-field support for the design team.

Policies that advance
environmental norms:

The 2000-Watt Society
Energy Vision

The 2000-Watt Society Energy Vision offers one
of the most progressive and comprehensive life
cycle based policy frameworks within which all of
the major energy and GHG impacts of buildings
are regulated, including materials. The 2000-Watt
Society currently encompasses 20 cantons and
100 towns and cities in Switzerland. Outside of
Switzerland, it has been adopted in Munich and
served as a frame of reference for the City of
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Figure 21: Simplified steps to developing
performance-based building
policies
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Vancouver in Canada. The materials databases

and other tools and resources that underpin the
implementation of a life-cycled based building policy
have also been referenced in other countries and
harmonization efforts are now underway in several
jurisdictions. Swiss practices were identified for their
relevance and replicability in jurisdictions interested
in advancing an integrated, performance-based
policy environment. They have the ability to:

Define energy system boundaries and energy
flow in order to create strategic clarity of
carbon emission impacts of buildings

Identify and define building energy consumers
(heating, lighting, materials, etc.), their
respective utilization levels and drivers
(building design versus occupant behaviour)

in order to create clarity of accountability for
regulatory purposes

Introduce the principles of primary energy
factors and GHG emission coefficients to
consistently and quantitatively describe the
scope of GHG emission impacts of buildings
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Propose concise, measurable and comparable
energy and carbon performance targets

that meet the intent of municipal low carbon
goals and are simple, fair, measurable and
enforceable, yet offer flexibility to industry

Introduce the principles of low carbon design
as they apply to Vancouver’s multi-unit
residential buildings.

There is a great deal of merit in establishing
aspirational goals around which policies and
programs can be structured. The fact that the
2,000-Watt Society’s is rooted in a philosophy of
globally equity and social justice has proven to be
compelling to businesses and public alike.

3. Policies that focus on the
proportion of wood in
buildings:

The Swiss Wood Resource
Policy

Many countries have developed policies that are
designed to promote the use of wood in buildings,
primarily for the purpose of supporting their local
forestry economies. The purpose of the Swiss
Wood Resource Policy is to support the consistent
and sustainable harvesting of wood from Swiss
forests and the resource-efficient use of wood as a
raw material for a range of products. It establishes
clear standards and targets for the use of wood

as part of a cross-cutting mechanism to reduce
the embodied energy and carbon in buildings
(under the 2000-Watt Society Energy Vision) while
increasing the opportunities for the local wood
industry. A key objective is to increase the wood
content of the entire Swiss building stock (new
buildings) by 50 per cent by 2020. A range of
funding programmes have been created under
the Wood Action Plan to help the design and
construction industry these goals.

For life-cycle based building policies such as the
2,000-Watt Society to be adopted by industry
and implemented effectively, it is important that

e
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complementary measures, such as the Wood
Resource Policy and Action Plan, are in place to:

«  Encourage designers to adopt new or
unfamiliar products and techniques

«  Help manufacturers focus their R&D
investment and market their products
effectively

. Provide confidence to builders and trades
to invest in the necessary equipment and
training and

«  Direct the supporting efforts of professional
training institutions, lenders and other industry
stakeholders.

4. Policies that advance
technical specifications
and structural norms:

The “Wood First” Initiative

Wood First in British Columbia (B.C.) and Quebec,
facilitates the uptake of wood products, thereby
stimulating research into new techniques and
technologies, supporting market adoption and
developing small local markets as “shop-windows”
of wood innovation for primary overseas markets.

In the five years since Wood First was introduced
in B.C., the use of wood in building construction
(beyond single family homes which is primarily
wood frame) has grown rapidly, particularly in the
multi-storey residential market (there are over

150 six-storey residential projects completed,
under way or in development) and in institutional
and recreational buildings. New approaches to
building with wood have been developed, and
there is the potential to use wood in much taller
structures. According to the B.C. government, nine
out of 10 British Columbians say wood-product
manufacturing is important to the provincial
economy and job growth. Throughout the province,
more than 50 local governments have developed
their own pro-wood policies. However, the B.C.
and Quebec “Wood First” policies have also been
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a polarizing issue within the Canadian construction
industry. Both government-led “Wood First”
policies have generated a backlash from other
major materials manufacturers (primarily the steel
and cement/concrete industries) who believe

that the legislation undermines the credibility and
effectiveness of building codes and is a barrier to
fair and open competition because it favours one
industry over others.

Nevertheless, “Wood First” has served as an
effective catalyst to the “non-wood” primary
building material industries to agree on and adopt
common science-based, performance oriented
approaches to promoting their building materials,
and to develop a standardized and transparent
way (using measures such as LCA, EPDs, and other
quantifiable indicators) to report on environmental
and sustainability impacts of their products.

5. Public procurement
policies:

BES 6001 Responsible
Sourcing of Construction
Products

The British Research Establishment (BRE)
developed the BES 6001 Standard for the
Responsible Sourcing of Construction Products
along with an associated independent third-
party certification scheme to help organizations
manage and reduce the impacts throughout
the construction supply chain. It requires a
range of life-cycle criteria to be met as part of
a construction materials procurement process,
including the use of Environmental Product
Declarations (EPDs). It has the potential to
influence the entire life-cycle of materials.
However, as it stands it is likely to most greatly
impact upon the production and consumption
life-cycle phases. At the end of 2014, the total
number of valid BES 6001 certificates stood at
89 certificates covering 76 companies (some
companies have multiple certifications). There is
now interest from non-UK based companies.
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Public authorities are major consumers in
Europe. By using their purchasing power to
choose goods and services with lower impacts
on the environment, they can make an important
contribution to sustainable consumption and
production. Green purchasing is also about
influencing the market. By promoting and using
green public procurement, public authorities

can provide industry with real incentives for
developing green technologies and products.

In some sectors, public purchasers command a
large share of the market (e.g. public transport
and construction, health services and education)
and so their decisions have considerable impact.
Governments and businesses can use their
projects as crucibles for sector-specific research
and applied learning. Such investment extends
beyond facilitating access to capital for research
and business start-ups to include the provision
of testing facilities and expertise, gathering and
sharing information on markets and R&D activities,
creation of demonstration projects and connecting
researchers to the industry applications.

So far, BES 6001 has focused on specific products
and materials and does not consider associated
techniques required to install, operate and repair.
However, it is not only important to shift purchasing
preferences to materials with lower environmental
impacts but it is also equally imperative to ensure
that materials are used judiciously. Greater use

of efficient processes such as prefabrication,
preassembly, modularization and off-site
fabrication also need to be encouraged to prevent
over-consumption and reduce the environmental
pressures across the entire supply chain.

6. Policies that “close the
loop” at end-of-life:

The Dutch “Chain-
Oriented” Waste Policy

Globally, the construction industry is a significant
generator of solid waste, the vast majority of which
can be recycled and re-used. The Netherlands has
a strong history in waste management and has
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developed an effective, integrated policy-driven
life-cycle approach that is predicated upon a
landfill ban on construction and demolition (C&D)
waste. The Chain-Oriented Waste policy aims to
address the environmental impacts acting across
the whole material chain from the end-of-life stage
and back up the supply chain. A key focus is on
reducing the overall environmental pressures
imposed by construction materials.

The policy is designed to push the impact of the
measures upstream to the building design phase,
moving away from isolated end-of-pipe policies
such as C&D recycling. However, if impacts

across the whole of the chain are to be taken

into account, the challenge is likely to arise in
establishing who is responsible for how much

of the change, and in seeking to incentivize any
specific target, or make it enforceable. Overall, the
approach appears to have been well received by
industry although there is a concern that the waste
policy does not leave Dutch waste management
companies at a competitive disadvantage in
respect to other countries. By comparison,

the Dutch design professions (architects and
engineers) are developing an international
reputation for developing innovative solutions to
reduce waste at the design stage.

The number, scope and technical requirements

of policies that are geared towards sustainable
construction materials is increasing rapidly and

it was not possible to include every policy in this
study. Indeed, there are several areas that warrant
further research. For example, there are some

key policies in development that, if realized, will

be important to track in detail. It will therefore be
important for UNECE FAO and other interested
agencies to continue to monitor these efforts to
build a more detailed understanding of the policy-
making landscape in order to continue to provide
useful and timely policy advice, a platform for further
discussions, a focal point for technical meetings and
a venue for policy debates with a view to reducing
the environmental impact of building materials.

Itis also important to bear in mind that the
policies that are specifically geared towards the
managing the impacts of construction materials
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(and indeed whole buildings) in the much larger
existing building market have not been developed
yet. However, there is potentially good reason

for undertaking further research in this area. For
example, Energy Performance Certificates (EPCs)®®
rate the operating energy efficiency of both new
and existing buildings but do not consider the
embodied energy/carbon impacts associated with
achieving the energy standards. As a result, the
EPC does not provide a complete picture of the
energy and climate impacts of the property.

Further, in old traditional buildings, the embodied
energy/carbon is low (when pro-rated on an

annual basis) with most of the impacts coming

from maintenance and renovation. This benefit
could be used to position some old traditional
buildings to better advantage, thereby helping to
sustain the historic urban centres of most European
cities while providing the real estate industry with
more complete information and long-term market
certainty as well as increased opportunities for the
wood industry afforded by a prosperous building
renovation market. The question of whether some
form of a combined embodied and operating
performance certification scheme might help to
revive demand for traditional urban buildings while,
at the same time, drive meaningful reduction in

the environmental impacts of properties deserves
further evaluation.

To conclude, this study has been developed to
provide a starting point for countries interested

in addressing the environmental impacts of
construction materials in order to stimulate
further discussions, technical meetings and policy
debates. Although it is too soon to establish the
extent to which the policies in effect today are
reducing the environmental impacts of construction
materials, there are some countries that are
expending considerable effort in advancing
materials-related building policies. The findings
from this study suggest that many countries in
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Europe and North America have developed some
form of policy aimed at reducing the impacts of
construction materials and those countries that are
moving towards LCA-based policies are proving
the most effective at changing building design

and construction practices. International standards
governing the LCA methodology, data collection
and reporting are important to maintaining
consistency and, over time, will enable comparison
of performance.

Also, the policies designed to promote the use of
wood are important bridging strategies that can be
used to orient the construction industry towards the
environmental, technical and structural advantages
of wood. Ultimately, despite the fact that much
work needs to be done to establish standards,
build databases and train building professionals,
LCA provides a holistic approach allowing
designers to select the most suitable materials for
their project without dictating the use of certain
materials. However, environmental impacts of
construction materials can be significant and
sustainably sourced wood will have an important
role to play once materials-based performance
targets have been established.

Finally, the financial and political Investment
required to implement LCA-based building policies
can be considerable. Though, as more countries
get to work in this area (develop LCls, etc.), there
may be some economies of scale. However,
collaboration and/or sharing experiences will

be critical. Going forward, it will be important

to not only monitor the efforts of the countries

and regions presented in this study but also to
document their progress in detail in order to
provide useful and timely lessons to other regions.
Given the accelerating pace of construction in
countries outside Europe and North America,

the pressure on policy makers to manage the
environmental impacts of construction materials
can only increase.
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Brief descriptions of policies that promote the sustainable use
of construction materials and the use of wood as provided by
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survey respondents

1. Policies that provide
information and
encourage voluntary
action

United Nations
Environment Programme
Sustainable Building

and Climate Initiative
Common Material Metric

[

The United Nations Environment Programme
Sustainable Buildings and Climate Initiative (UNEP-
SBCI) is a partnership between the United Nations
and major public and private stakeholders in the
building sector, working to promote sustainable
building policies and practices worldwide. One of
the goals of the UNEP-SBCI initiative is to develop
the UNEP Sustainable Buildings (SB) Protocol in
order to provide globally consistent understanding,
measurement, reporting and verification of

actual building performance, and address core
sustainability issues, particularly in developing
countries. This Protocol is focused on measurable,
reportable and verifiable indicators for sustainable
buildings and shall be applicable to existing
residential and non-residential buildings, and
facilitate a top-down and bottom-up aggregation
of the performance of building stocks. The
Common Carbon Metric (CCM) has already been
developed by UNEP-SBCI in order to provide a
metric for measuring and reporting energy use and
greenhouse gas (GHG) emissions associated with the
operational stage of buildings (UNEP-SBCI/WRI 2010).
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The Common Materials Metric (CMM)® is being
developed by the International Reference

Centre for the Life Cycle of Products, Processes,
and Services (CIRAIG), a Canadian network of
academics with expertise ranging from LCA studies
(simplified and detailed) to product “eco-design”.®’
It is intended to provide globally applicable
measurement and reporting metrics, protocols
and templates that indicate the sustainability of
building materials for inclusion in the UNEP-SB
Protocol. The metrics developed are intended

to inform policy development by jurisdictions,

real estate companies and building owners for
improving the sustainability of building stocks and
monitoring progress in developed and developing
countries. Phase 1 of the project was funded by
Canada Wood, which is interested to see, “The
implementation of a carbon reporting framework
and a clear objective of kg of CO, per m?in both
construction phase and operation phase”®

The reporting framework is intended to monitor
and report at the scale of building stock rather than
at the individual building level, although data from
individual buildings will feed into it. Materials used
in new construction, existing building refurbishment
and demolition are to be considered. At this stage,
the first phase of the project has been completed
which comprises an extensive review of existing
methods, protocols, datasets, initiatives, etc. in
order to identify how the potential environmental
impacts of building materials could be assessed

in the UNEP-SB Protocol framework. In the second
(future) phase, the metrics and indicators will

be developed in a document presenting the
proposed methodology. The CMM is predicated
upon the use of LCA, which is framed by the 1SO
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1404014044 standards and allows the potential
environmental impacts of products, processes or
services to be quantified over their entire life cycle,
i.e. from raw materials extraction to final disposal.®
With growing awareness of the impacts of the
production of building products, construction of
buildings and disposal of waste materials, green
building policies are starting to include credits

for LCA, particularly in European countries. Key
considerations for this project, and for policy
makers adopting LCA, are:

. Access to sufficient measurable, robust,
reportable and verifiable data;

«  Clear understanding of the scope and extent
of impacts (embodied energy, global warming
potential, etc.)

- A definitive data collection standard:;

« Inter-connection with building regulations,
policies and programs;

«  Diversity of industry actors and stakeholders,
from materials producers to local authorities;

«  Applicability to developing countries as
well as small and medium sized enterprises
(SMEs);

- Compatibility with existing life cycle
assessment methodology and inventories;

«  How to show improvement over time.

UNEP-SBCI recognizes that some major challenges
need to be resolved for LCA to be globally
applicable, especially for developing countries.

For the particular case of assessing building
materials in the UNEP-SB Protocol framework, this
means that emission and resource extraction data
must be available for every supply chain, mean

of transportation, installation activity, end-of-life
treatment, etc. from everywhere in the world. LCAs
are usually performed using a bottom-up approach,
but the methodology could be used to assess
building stocks using a top-down approach, in which
case data collection may be more complicated.
The methodology also implies subjective decisions,
such as the selection of allocation criteria and
system boundaries that must be framed in order to
get consistent and replicable results. An increasing
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number of Product Category Rules (PCRs), methods
and standards are being developed to provide
those frames for particular applications (e.g.
buildings) or for particular impact pathways (e.g.
climate change). Despite this, consensus has not yet
been reached for all these issues. (A summary of
PCRs is provided in Annex B.)

UNEP-SBCI understands the current limitations of
LCA but believes that they may be mitigated over
time — particularly given growing market adoption
led by developed countries. Increased use of LCA
will stimulate the creation and improvement of data
and tools. In this project, however, a key objective
is to understand how to apply initial efforts to best
support all jurisdictions in engaging with LCA either
at the individual building level or based on total
material flows at the community level.

In order to identify the methods, indicators, data,
assumptions, etc. used in different application
contexts, a review of existing initiatives related

to sustainability assessment of buildings was first
performed. Such a large amount of methods and
rating systems have been developed throughout
the world in the past recent years that a selection
of ten important and/or broadly accepted
initiatives were highlighted for in-depth review.
Because some of them compile intensive reviews
of numerous sustainable building assessment
methods and rating systems, this analysis directly
and indirectly includes most of the existing
initiatives.

«  CEN/TC 350%
ISO TC59/SC17

« International Initiative for a Sustainable Built
Environment®’

- LEnSE*
- OpenHouse™
Perfection®
«  SuPerBuildings®
- Sustainable Building Alliance (SBA)*’
- 2000-Watt Society®
BEES 4.0%
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This critical review has identified the main
guidelines to follow as well as the key questions to
be considered in the development of the proposed
CMM. The issues uncovered in this project

are useful to policy makers in developed and
developing countries intent on incorporating LCA
into building policies.

First of all, the extensive review of sustainable
building methodologies performed through the
OpenHouse project has shown most of them follow
a common structure and similar indicators are used
to assess environmental, social and economic
sustainability of buildings. The OpenHouse project
has created a harmonized list of indicators from
this review, which was used as a basis for CIRAIG’s
indicator analysis. The CEN and ISO standards

also set some general principles to follow when
assessing sustainability of building materials such as
the use of life cycle thinking, the need for specific
guidelines, and the importance of transparency.

A list of environmental, social and economic
indicators related to building materials has been
created from the OpenHouse harmonized list. As a
first step, four criteria have been used to analyse
the environmental indicators. Among indicators
that represent impact categories, the global
warming potential has been identified as the first
to implement because it is not subject to regional
variability, the required data is the easiest to find,
several policies and initiatives are addressing the
issue, it has been identified as a core indicator

by sustainable building experts, and it is already
used in the Common Carbon Metric. Acidification,
eutrophication and photochemical ozone creation
are sensitive to geographical aspects, which makes
them more difficult to include in an international
framework. Abiotic resource depletion is also

an important issue that is not subject to regional
variability. However, impact assessment models
continue to require improvement and their on-
going development should be monitored over time.

Among indicators that do not directly represent
environmental impacts, but, instead, identify
behaviours that could lead to impacts, the non-
renewable primary energy consumption indicator
is the first to implement. Several policies, initiatives
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and experts have identified it as a core issue. Data
is also among the easiest to find, and is closely
related to several important social, economic and
environmental impacts such as global warming,
acidification, photochemical ozone creation and
abiotic resource depletion. Experts also identify
freshwater consumption as a core indicator.
Moreover, water depletion is an important issue in
several countries of the world. However, data for
freshwater consumption may be more difficult to find
than for non-renewable primary energy consumption;
the impact assessment models are sensitive to
regional variability and are still in development. The
freshwater resource depletion metric is important for
many countries and UNEP-SBCI should monitor its
on-going evolution, while providing support wherever
possible to accelerate implementation.

Three indicators refer to waste flows, for which
other indicators already consider the impacts
associated with waste flow management if the end-
of-life phase is included in the system boundaries.
However, the amount and type of waste and

their different end-of-life scenarios (e.g. landfill,
incineration, recycling, etc.) may inform on impacts
associated to waste treatment if impact indicators
are lacking. Moreover, reporting of these indicators
may encourage building owners or policy makers
to reduce wastes and favour better end-of-life
scenarios.

In summary, having completed a useful review
of existing indicators, the first phase of the study
proposes that UNEP-SBCI start by developing
metrics and protocols for:

«  Global warming potential,

«  Non-renewable primary energy consumption,
and

- Potentially consider indicators referring to
waste flows.

However, for these metrics to be usable, the
following work needs to be completed:

«  The principle of functional equivalence must
be described because it has to be used when
defining what is in and out of the scope of the
assessment. Particular attention should be
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paid if a phasing approach is selected, i.e. if
building materials are to be considered one
portion at a time (for example, just structural
materials). In that case, one must make sure
that the materials considered fulfil the same
function in the building. Also, results coming
from different types of building should not be
compared since the buildings do not fulfil the
same function.

«  Specific guidelines need to be created to
set system boundaries and describe the
appropriate LCA methodology. Different
boundaries can be used for the assessment of
building materials including or not the building
construction and use stages, and the end-of-
life of the materials. The inclusion or exclusion
of one of these stages will impact the results
for the considered materials. Some issues
related to specific materials and/or specific
indicators (e.g. carbon storage in wood
products, metal recycling, etc.) may also occur
and should be further addressed.

«  Three major sources of data that could be
interesting for the development of the CMM
have been identified: EPDs, LCA databases,
and the publicly available ICE database from
the UK EPDs on building materials are still
not very common and each one is prepared
for one very specific material. LCA databases
are an appropriate source of datasets.
However, they are not freely available and
some limitations regarding aggregation and
geographical representativeness may be
major obstacles. Finally, the ICE database is
freely available and has been developed from
an extensive review and analysis of published
data on building materials. However, it
addresses materials exclusively used in a
British context.

1.2 Green Multiple Listing
Service Toolkit

Building “in-use” energy labelling programmes
are ubiqguitous throughout the EU. In America, the
Green MLS Toolkit® has been adopted in several
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states and cities across the U.S. (e.g. Portland,
Chicago, Atlanta). It offers data entry fields to
identify green features, energy performance
ratings and certifications (see 2.4 Passive House).
This helps agents search for sustainable homes
and properties, and allows builders and sellers
to market their green endeavours, thereby
encouraging owners to maintain their buildings
properly and keep them running efficiently.
Because these labels include rating system
information, as opposed to just in-use energy
and GHG emissions, the impact of materials

and construction processes are also included

(if not explicitly stated). So, although these tools
have yet to specify information relating to total
environmental footprint or about materials in a
manner that invites quantitative comparison, they
do provide comment fields for the realtor to add
additional pertinent information such as the use of
low-impact and/or healthy materials and features.

Toolkit organizers surveyed participants in the
programme and found that 35 per cent said it
required one to four months to set up and roll

out. For only one per cent did it take more than 12
months. In all the regions that adopted the toolkit,
there was evidence that the programme was able
to increase market demand for green buildings
and, therefore, to encourage builders to invest in
building green buildings. In Portland, 14 per cent of
homes on the market from mid-2007 to mid-2008
were green. By mid-2010, that figure grew to 23
per cent and between mid-2008 and mid-2009,
Portland’s green properties sold 18 days faster than
their non-green competitors.

Despite the fact that public disclosure of building
performance can bring a lot of benefits to high-
performing buildings, there has been resistance
from building owners and managers who are
concerned that a building could be unfairly
branded with a “scarlet letter” due to the actions
of an energy-intensive tenant. In the age of social
media, this is a major concern. For example, a
number of New York owners were concerned
that the Energy Star benchmarking algorithm did
not adequately account for certain high-energy
demands in a building and lobbied to have certain
buildings excluded from the scoring entirely. As a
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result, New York’s Local Law 84, which mandates
benchmarking and disclosure, exempts buildings
that have at least 10 per cent of their floor

space devoted to data centres, trading floors, or
broadcast studios from receiving an Energy Star
score. These “high-intensity buildings™ will still have
their energy use intensity (EUI) disclosed publicly,
but they will not suffer the embarrassment of a low
Energy Star score derived by comparing them to
standard office buildings.®?

1.3 Publicly Available
Specification 2050

The Publicly Available Specification (PAS) 2050
was launched in 2008 as a consistent way

of counting the GHG emissions embedded in
goods and services throughout their entire life
cycle — from sourcing raw materials, through to
manufacture, distribution, use and disposal. The
aim of the standard is to help businesses:

«  Move beyond managing the emissions their
own processes create and to look at the
opportunities for reducing emissions in the
design, making and supplying of products,
and

«  Make goods or services which are less carbon
intensive and ultimately develop new products
with lower carbon footprints

PAS 2050 is @ measurement tool/protocol

for companies to make credible reduction
commitments and achievements on life cycle GHG
emissions of products, under a Product-Related
Emissions Reduction Framework (PERF). PAS 2050
builds on existing methods established through BS
ENISO 14040 (Environmental Management. Life
Cycle Assessment. Principles and Framework) and
BS EN ISO 14044 (Environmental Management. Life
Cycle Assessment. Requirements and Guidelines).
The protocol requires inclusion and identification
of the following in determining the life cycle carbon
footprint of a specific product or service:

«  Anestablished “functional unit” (e.g., a 100
gram croissant or a I-liter reusable plastic
water bottle and cap).
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- One of two assessment scenarios:

— Business to Consumer (B2C) — includes
emissions arising from the full life cycle of
the product (aka “cradle-to-grave”), or

— Business to business (BZB) — includes the
emissions released up to and including the
point where the product arrives at a new
organization or business (aka “cradle-to-gate”).

« Use of a carbon dioxide equivalent (CO,e)
impact over a 100-year period

«  (CO0, and non-CO, emissions from both fossil
carbon as well as biogenic carbon sources

- Carbon storage

«  Direct land use change

PAS 2050 can be used as guidance for those
wanting to understand product life cycle GHG
emissions, and support effective communication
of the life cycle GHG emissions of products and/
or emission reductions. Most often, however, it is
being used as a means to certify and validate the
life cycle GHG emissions of a product or service.

The UK Carbon Trust has published a “Code of
Good Practices on GHG Emissions and Reductions
Claims™* to help businesses use certified data

to clearly communicate product life cycle GHG
emissions, and support effective communication

of the life cycle GHG emissions of products and/or
emission reductions, assessed in conformity with
PAS 2050. Organizations that wish to use PAS 2050
to claim and label products (or packaging) with life
cycle GHG associated with their product, must use a
third-party certification body. The certification process
helps understand what PAS 2050 means, how to
implement it, and how to prepare for verification.

While the idea of certified product labelling would
be helpful for governments trying to influence
behaviours to reduce emissions by reuse, recycling,
composting, PAS 2050 may take some time to
formally take hold elsewhere and to train third-party
verification bodies. Additionally, if a government
wants to know more about life cycle GHG impacts
of various products, it may be quicker and simpler
to access existing life cycle data and tools, as
opposed to going through the rigorous process
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within PAS 2050. Nevertheless, the results and
labelling of products, as a result of using PAS 2050,
could be helpful for governments trying to influence
businesses and consumers to buy products that
have lesser life cycle GHG emissions. Also, this
standard has definite value in helping everyone
understand how life cycle GHG impacts can be
calculated, and what information goes into such

a calculation. Steps within the methodology - to
gather information to determine life cycle impacts
may be useful, e.qg., process mapping (cradle to
gate, or cradle to cradle) and other recommended
steps - can be a useful framework. For example, a
Canadian study of the GHG impacts of four wood
products'® was conducted using the PAS 2050
methodology which demonstrated that, in all cases,
despite being transported more than approximately
16,000 kilometers from Canada to the UK, these
products represent a net carbon sink upon delivery
- that is, each product stores more carbon than is
emitted during its respective harvest, manufacture
and transport. The study showed that because
Canadian forests are sustainably managed under
some of the toughest regulations in the world, they
may still be used to help UK designers achieve their
low-carbon objectives and obligations.

If the goal is to influence manufacturers to
determine and communicate life cycle GHG
impacts of a product they are manufacturing, and
consumers to understand and use that information
in purchasing and use decisions, potential
existing life cycle tools may be a more direct way
to glean that information. In 2014, PAS 2070
was published which outlines a comprehensive
approach to the assessment of GHG emissions of
a city or urban area. It captures both direct and
indirect GHG emissions and encourages greater
disclosure and better benchmarking.

1.4 WoodWORKS! project-
based technical
assistance

Because, in most countries, forests are public
assets from which governments seek to secure
highest and best use for the purpose of supporting
local economies, while achieving climate policy
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obligations, many countries have invested in
national or regional activities to promote the use of
wood.

WoodWORKS! is a national campaign to increase
the use of wood in commercial, industrial and
institutional construction. In North America, this
market for wood is valued at US$20 billion. In
Canada, the forest products industry is a $57 billion
dollar a year industry that represents 11 per cent of
Canada’s manufacturing GDP. The industry is one of
Canada’s largest employers, operating in hundreds
of communities and providing more than 230,000
direct jobs across the country® In the U.S., 302
million hectares or 33 per cent of the total land
area of the United States is forest land'®® and the
American forest products industry is among the top
ten manufacturing sector employers in 48 states
and generates over $200 billion a year!®

WoodWORKS! was established in both countries to
provide free technical support as well as education
and resources primarily related to the design of
non-residential and multi-family wood buildings

in order to expand the use of wood beyond the
traditional detached home sector. WoodWORKS! in
USA and Canada have field teams with expertise

in a wide range of building types - from schools
and mid-rise/multi-family, to commercial, corporate,
franchise, retail, public, institutional, etc. in order to
provide project-specific advice and make it easier
to design, engineer and construct wood buildings
at less cost.

The American WoodWORKS! programme is run by
the Wood Products Council™ in cooperation with
major North American wood associations as well as
government agencies and other funding partners.
In Canada, WoodWORKS!" is administered by the
Canadian Wood Council and primarily government
funded. It is the tactical arm of a multi-pronged
government-backed effort to expand the use of
wood in buildings. It collaborates closely with a
number of government agencies and NGO’s to
advance the use of sustainable wood construction
materials in Canada and in key markets overseas.
Canada Wood™ (export portal), the Canadian
Wood Council (advocacy), FP Innovations
(research), Forestry Innovation Investment
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(market development) and others work together
to research new sustainable wood solutions,

to educate professionals via the WoodWORKS!
programme of professional education, technical
resources and in-the-field expertise. WoodWORKS!
also puts on an annual Wood Solutions Fair in
which global experts are gathered at a one day
conference and trade show as well as the annual
Wood Design Awards which showcases leading
Canadian wood design. The particular success

of the Canadian WoodWORKS! programme is
predicated upon its unique integrated “turn-

key” solution for manufacturers, designers and
builders whereby the deep technical expertise on
a project-specific basis provides a real return on
the investment in research, educational materials
and technical resources. Working with wood can
be challenging, particularly for the engineering
disciplines. The hands-on know-how of the
WoodWORKS! advisors in both countries is geared
specifically towards helping practitioners utilize the
information effectively so the benefits of wood can
be realized, and the limitations understood and
managed appropriately.

1.5 Dual vocational training
system and “laddering”
for wood technologists

Germany’s dual vocational training system (TVET) is
a time-tested economic model now incorporated
into Germany’s Federal Republic’s law. This
programme, many supporters believe, is the
reason why Germany has the lowest jobless rate
among young people of any industrialized nation
in the world - around 7 or 8 per cent. Austria and
Switzerland have similar programmes.

After students complete their mandatory years of
schooling, usually around age 18, they apply to a
private company for a two or three year training
contract. If accepted, the government supplements
the trainee’s on-the-job learning with more broad-
based education in his or her field of choice at a
publicly funded vocational school. Usually, trainees
spend three to four days at work and one to two in
the classroom. At the end, they come out with both
practical and technical skills to compete in a global
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market, along with a good overall perspective on
the nature of their profession. They also receive
a state certificate for passing company exams,
designed and administered by industry groups

- 3 credential that allows transfer to similarly
oriented businesses should the training company
not retain them beyond the initial contract.

TVET ensures there is a job ready for every young
person enrolled in vocational school, because no
one is admitted unless an employer has already
offered a training contract. No job offer, no
admission. Students also know what they are
getting before the first day of class. It is essentially
a new hybrid model based on cooperation with
local community colleges, where an apprentice can
earn credits toward his or her degree while earning
money, and learning, on the job. By comparison,
the apprenticeship model faces significant
obstacles in North America and other regions.

To proponents, the immediate cost pays for itself in
the form of a more skilled economy. The German
VET builds competence and real ability in blue and
in white collar jobs. Other countries are starting to
notice. Germany, through its Chambers of Industry
and Commerce (DIHK), has launched pilot programs
all over the world, including in Madagascar.

The German education system demonstrates that
there is a great deal that can be included during
high school to equip students with the knowledge
to assess the sustainability of all building materials
and whether they meet green building standards.
For example, students that have worked through
the TVET system and enter the wood technology
and trade programs at the Rosenheim University
of Applied Science in Germany'™ and the Bern
University of Applied Sciences™ at Biel, Switzerland
are able to incorporate principles of LCA and
environmental building performance standards

as an integral part of their vocational education
programmes. Indeed, Germany, Austria and
Switzerland have developed world-class education
in wood technology and the sustainable use

of construction materials enabling students to
“ladder” in to technology programmes from trade
apprenticeships, all the way up to architecture and
engineering degrees.
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1.6 WoodLINKS training
programme

The quality of design and construction
workmanship is crucial to the success and
longevity of a building project. The employment
of well-trained and experienced professionals and
trades people is the best way to assure a high level
of building craft. The employment of sustainable
materials may require specialist expertise that

is not readily available (such as competence in
building science or wood technology). In many
jurisdictions, the scope and pace of change
within the design and construction industries are
increasing and it is difficult for educators and
training authorities to keep their curricula current.
Further, the adoption of wood in non-traditional
forms of construction can be challenging because
itis a "living” heterogeneous material and can be
complex to work with.

The past decade has seen an influx of new
technologies and a raft of new building regulations
predominately relating to environmental
performance, all within a challenging economic
climate of spiralling construction costs, increased
competition for natural resources and a dwindling
skilled labour pool. There are some regions that
will have a large number of skilled workers retire in
the next decade and are struggling to attract young
waorkers into traditional trades. Indeed, in some
regions and for some types of construction project,
the industry is trending away from the established
“craft” of building and towards a manufacturing
mindset. Transformed by powerful digital tools
such as Building Information Modelling (BIM), the
industry is moving towards Modern Methods of
Construction (MMC’s), such as offsite construction
(prefabrication, pre-assembly, etc.), which have the
potential to radically improve material efficiency
and reduce waste. However, they may also
significantly disrupt the industry if adequate training
and technical support are not provided.

Unlike countries such as Germany (see 1.5 Dual
vocational training system and “laddering” for
wood technologists), the North American corporate
sector has not historically seen technical and
vocational training as one of its key responsibilities
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and has not been willing to invest in technical and
vocational education and training that goes beyond
a few weeks of induction or learning on the job.
However, in the face of a critical shortage of

skilled personnel entering the wood manufacturing
industry, WoodLINKS USA was established in 1998
as a partnership between industry and education.™
WoodLINKS is an industry driven, secondary and
post-secondary woodworking partnership program,
helping to build and maintain a strong, skilled
workforce so that wood products manufacturers in
North America can remain competitive in today’s
challenging economic environment.

The long-term intent of WoodLINKS USA is to
provide the wood industry with the necessary
skilled workers to remain competitive at the entry
and middle management levels. WoodLINKS

USA encourages a cooperative, big-brother
approach between the woodworking industry and
the education system. With 64 sites in 16 states,
WoodLINKS USA teachers reach thousands of
students every day. WoodLINKS USA is the most
complete educational support organization for
the wood industry in the United States. Each year
over 10,000 students a year come to understand
the personally and financially rewarding careers
available to them in the wood industry.

In British Columbia (B.C.), Canada, the WoodLINKS
Wood Products Manufacturing Education

and Certification program (through the Wood
Manufacturing Council) was developed by industry,
secondary, and post-secondary schools and is
approved by the BC Ministry of Education.™ The
WoodLINKS program was pilot tested in 16 B.C.
schools during the September 1997 and 1998
school years, and subsequently received approval
from the B.C. Ministry of Education for use in all
B.C. high schools. The program is now offered
annually in over /0 schools across Canada that
are presently certifying students. This includes
some schools in B.C., Saskatchewan, Ontario, New
Brunswick and Yukon. WoodLINKS itselfis a B.C -
registered, non-profit society whose mandate is to
recruit and prepare quality young people for entry-
level work in the wood products manufacturing
industry and/or entry into wood-related college and
university programs.
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The WoodLINKS curriculum currently consists of

2 courses, representing approximately 240 hours
of instruction in total. Curriculum content focuses
on career exploration and basic skills in wood
species identification, manufacturing processes,
use of technology, product design, marketing and
business skills. Assessment tools were developed to
match the WoodLINKS curriculum. Schools can offer
the WoodLINKS curriculum as stand-alone elective
courses or embedded within existing courses, e.g.,
Woodworking 1112, Construction 11/12, etc.

A certification process was also developed with
industry representatives setting the standard for
achieving certification. The certification indicates
students have met the industry standard for entry-
level employment in wood products processing.
Certification consists of a 3 part assessment: an
evaluation by the WoodLINKS teacher, a written
test set by WoodLINKS and a Practical Skills
Checklist. A student must score 70 per cent overall
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to be certified. High school teachers can certify
students to an industry standard and transition
agreements with post-secondary institutions

and training providers provide certified students
with exemption from introductory courses and/
or preferred entry into trade programs. Transition
agreements are updated annually and distributed
to high school career counsellors and teachers.

The success of the WoodLINKS programme has
shown how important it is for industry to share
the responsibility of training young workers,
especially given the pace of advancement in new
techniques related to wood construction and the
use of sustainable materials and technologies.
Also, to create an effective system, many advanced
nations may still need to lose the stigma attached
to vocational and technical school as a fallback
for those who have failed in higher education and
create alternative paths along which students can
ladder into advanced education.



2. Policies that advance
environmental norms

2.1 Materials Awareness

Policy and the
"Environmental
Performance of Materials
used in Building
Elements” method

Building on over two decades of experience

with C&D waste diversion and green building,

the Flemish government, in partnership with
industry has launched a “Materials Aware” policy
programme' with clear goals for the management
of construction materials 2020 and, in the long
term, looking forward to 2050 (see Figure 22).

The policy to 2020 comprises five objectives:

1. Use virgin raw materials in the manufacture of
construction materials and in the construction
of buildings as little possible.

2. Use the right material in the right place and
with the right construction techniques in order
to close the materials life cycle loop.
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3. No dangerous substances are to be used
in new construction and any hazardous
substances are to be extracted from materials
to be recycled during the demolition or
dismantling of buildings and infrastructure

4. New buildings and structures are to be
designed and built so that materials and
building components can be easily recovered.

5. Buildings are to be easily adaptable and
customizable to meet the needs of a
constantly evolving society.

The programme is being led by the Public

Waste Agency of Flanders (Openbare Vlaamse
Afvalstoffenmaatschappij (OVAM)) in close
consultation with all the various industry
stakeholders as well as government agencies
from other regions in Belgium. Tactically, “life-cycle
thinking” is encouraged across the building supply
chain by focussing on the following key areas:

«  Selective demolition and dismantling

«  Recycling aggregates and stone materials

«  Recycling key waste materials (wood, etc.)

«  Evaluation of the performance of materials in
buildings

«  Adaptable building design, standardization of
components and design for disassembly

Figure 22: Flemish sustainable materials management goals

Situation (2013) Ambition (2020) Target (2050)

Flanders recycles over 90% C&D
waste and has established clear

Flanders has a full-fledged policy

Materials with the smallest

commitments to build and operate
energy efficient buildings

A method to assess the
environmental performance of
buildings elements is developed.

This method has also been
translated into a mathematical model
and an environmental expert profile
database of 115 possible variants of
building elements.

Integration of the method in existing
instruments that measure the
sustainability of buildings was
launched
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that incorporates the accounting of
the environmental impacts of
materials in the overall assessment
of sustainability in buildings.

The materials methodology is
translated into a fully operational tool
for architects and building
professionals to calculate the total
impact at the building level.

Government and industry have an
understanding into the costs and
benefits of a roadmap and method to
determine the allowable impact of
the choice of materials in buildings.

Source: Openbare Vlaamse Afvalstoffenmaatschappij (OVAM), (www.ovam.be)
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environmental impact are deployed
for the construction of buildings and
neighbourhoods, infrastructure and
roads.
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The role for OVAM in advancing these activates are
broadly as follows:

«  Pull the industry forward: OVAM will actively
apply its expertise and ongoing attention to
selective demolition, material innovation and
materials waste diversion and management.
In those areas, OVAM will take the initiative
in the requlation, monitoring (including the
development of sustainability indicators)
partnership liaison, pilot projects and so on.
OVAM will be particularly involved:

— Atthe design phase to support the
inclusion of measures that encourage
the selection of low impact materials
and to set a new building up for ease of
adaptability and disassembly in the future,
and

— During the demolition and construction
phase to help contractors to reduce waste
and recycle materials.

«  Advise and support: OVAM offers a wide
range of coaching, technical advice and
support in the field of sustainable materials
management in construction. OVAM is also
able to leverage the expertise of industry
partners where necessary and promote pilot
projects as a way to explore new techniques
and technologies..

«  Advocate and inform: to smooth the market
transition, OVAM will undertake ongoing
consultation with industry to gather input
and provide feedback on practical insights
and lessons learnt to industry partners, other
government agencies and practitioners.
Also, in some areas, OVAM will provide a
communications role to the broad range of
stakeholders by assembling information and
informing on progress in order to generate
interest in sustainable materials management
and advocate for behaviour change.

As indicated in other life-cycle based building
policies (such as the Swiss 2000-Watt Society
Energy Vision), regionally-applicable data and
a clearly defined evaluation methodology are
both critical to success. In 2010, the OVAM begun
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the development of its own “Environmental
Performance of Materials used in Building
Elements™™ (Milieugerelateerde Materiaalimpact
van Gebouwelementen (MMG)) methodology
specifically for the Flemish-Belgian construction
industry The rationale is that, currently, Flemish
building professionals and the government are
forced to use foreign environmental classification
systems including the British “Green Guide” (2011)
(see 2.3. BRE Green Guide to Specification) and
the Dutch NIBE’s “Basiswerk Milieuclassificaties
Bouwproducten” (NIBE 20Ma, 2011, 20Mc)™ or
foreign life cycle inventory databases (LCls) such
as the Swiss “coinvent” (v2.2, 2010),%° or publicly
available labels, self-declaration or Environmental
Product Declarations (EPDs). The downside of these
tools and information is that they are often not
transparent and/or not specifically related to the
Flemish-Belgian building methods and scenarios.

In the period covering February 2011 through
August 2012, by order of the OVAM the project
team comprising VITO, KU Leuven (ASRO) and BBR]
developed an expert calculation model (including
determination method) for the quantification

of environmental performance of building

elements. The model served as the basis for a
limited database of 115 building variants that is
representative of the Flemish-Belgian construction
industry. The MMG methodology is built upon the
criteria set out in CEN TC 350 (discussed in 11
United Nations Environment Programme Sustainable
Building and Climate Initiative Common Material
Metric) to ensure alignment with European protocols
but also includes the following additional indicators:

«  Climate change

«  Depletion of the stratospheric ozone layer
« Acidification of land and water

«  Eutrophication

«  Photochemical oxidant formation (low
ozone; summer smog) « depletion of abiotic
resources: non-fossil resources

< Depletion of abiotic resources: fossil
resources

«  Human toxicity (cancer effects and non-cancer
effects)
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«  Particulate matter formation

lonising radiation effects on humans
«  Ecotoxicity (land, fresh water, marine)
«  land use: land occupation
«  land use: land transformation

«  Water depletion

A key challenge for LCA proponents has always
been the sheer number of different construction
materials and products in common use and the
fact that many comprise proprietary substances
(such as polymers). To limit the difficulties with

data collection, policy makers in other jurisdictions
have focussed on climate and embodied energy
indicators as their starting point (for example in
Switzerland) with a view to expanding the number
of indicators as data becomes available. The
Flemish solution takes an alternative path. By
limiting the number of materials (a total of 115 to

be incorporated into the MMG database by 2020),
they are able to develop a much larger number of
indicators. However, it is clear that there will be
convergence over time. In order to seed the MMG
database with sufficient generic environmental data,
OVAM has worked to harmonize the Swiss ecoinvent
database as much as possible with the Flemish-
Belgian building context. Also, a few proactive
materials manufacturers and industry organisations
have provided their own specific environmental data
of building products, which provided for interesting
comparison with the generic ecoinvent data.

To allow for a decision-oriented selection of
materials solutions, the MMG method allows for
the characterisation values for each individual
environmental indicator to be aggregated by
means of an environmental cost method. For
each individual environmental indicator, the
characterisation values are multiplied by a
monetization factor (e.g. X kg CO, equivalents
multiplied by Y €/kg CO, equivalents). This

factor indicates the extent of the damage to the
environment and/or humans, expressing it in

a financial amount for the purpose of avoiding
potential damage or settling any damage incurred.
These aggregated environmental scores are also
reported separately.
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While OVAM’s work is ground-breaking on many
levels, no clear measurable goals have yet been
established in terms of environmental performance
criteria or KPIs. It is expected that the strength

of government commitment and the activities

that have been established through to 2020

will advance industry practice to a point where

a comprehensive review can be completed and
performance goals then established through to
2050 in order to ensure progress continues at
the necessary pace and the goal of a total circular
economy is achieved.

2.2 Grenelle de
I'Environnement

The French government has developed an
environmental programme, “Grenelle de
I'Environnement”, which puts forward a cross-
cutting framework of policies and measures,
setting ambitious targets for specific sectors and
energy sources, and guidelines for strengthening
R&D on clean energy technologies. Reducing
the CO, footprint of energy consumption and
production (which includes the footprint of a wide
range of materials) of the building sector is a
priority area outlined in the Grenelle laws.

Loi Grenelle 11 (2012) requires companies to

include information on their environmental and
social performance (including all of the company’s
subsidiaries) in their annual report - effectively
turning it into the foundation for a fully integrated
sustainability report. Every French company, private
and public, exceeding more than 500 employees,
has to report on the social and environmental
consequences of its activities. The reporting criteria
include environmental policy, pollution and waste
management, sustainable use of resources (which
includes consumption of raw materials, measures
taken to improve the efficiency of raw materials
use and energy consumption), climate change,

etc. The implication of this law is that applicable
French construction materials manufacturers and
construction companies are directed to document
and report their environmental performance. As a
result, not only are they well informed about the
impacts of their own products but they must in
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turn acquire information about the raw materials
which they purchase thereby stimulating the uptake
of EPDs (see 2.7 Product certification schemes)

and other life-cycle based documentation for raw
materials. In fact, under Loi Grenelle Il, the BP X30™
standard and methodology was developed for

the definition and reporting of the environmental
impacts of materials. As a result, Grenelle was the
first major framework to promote the use of EPDs
for the major consumer goods, which includes
material and immaterial goods (e.q. services).”?

Grenelle also offers incentive tools to local
governments for advancing sustainable
construction, further stimulating the adoption of
sustainable building materials. For example, French
municipalities have the potential to offer increased
land use density ratios (building coverage ratios,
i.e. the net floor area derived from use of the
maximum building footprint allowable on a given
parcel divided by the total parcel land area) by up
to 20 per cent for energy-efficient construction
that relies on renewable energy sources. This net
floor area is calculated without including attic or
basement space that could not be made suitable
for human habitation, nor does it include roof
terraces, balconies and loggias.””

2.3 BRE Green Guide to
Specification

To ease the British building industry into using LCA,
the British Research Establishment (BRE) developed
the “Green Guide to Specification” (Green Guide)*
as an accessible accredited environmental rating
scheme for buildings. The Green Guide is part of
BREEAM (BRE Environmental Assessment Method)
and contains more than 1,500 specifications used
in various types of building (domestic, commercial,
health, etc.).

The data is set out as an easy-to-understand A+ to
E ranking system, where A+ represents the best
environmental performance/least environmental
impact, and E the worst environmental
performance and/or most environmental impact
(see Figure 23). BRE has provided a summary
environmental rating, the “Green Guide rating”,
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which provides an “at-a-glance” measure of overall
environmental impacts covering thirteen issues
including climate change, ecotoxicity to freshwater
ad land, eutrophication, waste disposal and more.

By evaluating the performance of materials

and building systems against these specific
environmental impacts, which have also been
ranked on an A+ to E basis, it is possible for the
specifier to select specifications on the basis of
personal or organizational preferences or priorities,
or take decisions based on the performance of a
material against a particular environmental impact.

2.4 Passive House

The term “Passive House” (Passivhaus in German)
refers to a rigorous, voluntary standard for energy
efficiency in a building, reducing its ecological
footprint. It results in ultra-low energy buildings
that require little energy for space heating or
cooling. Launched in Germany,?® but now offered
internationally through the International Passive

Figure 23: BRE GreenGuide example for an
interior timber stud partition
Green Guide 2008 ratings

Bullding type > Commercial

Internal Wall

Category >

Element type >  Framed Partitions

Element Timber stud, plasterboard, paint

Element Number 809760003
Summary Rating A+

Climate Change

Water Extraction

Mineral Resource Extraction A+
Stratospheric Ozone Depletion A+

Human Toxicity

Eeotoxicity o Freshwater C

Nuclear Waste (higher level) A+
Ecotaxicity to Land A+
Waste Disposal A

Fossil Fuel Depletion A+
Eutrophication A+

Photochemical Ozone Creation A+

Acidification c

Kg of COp eq. (60 years) 15.0
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Source: BRE
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House Association (iPHA),?® the standard is not
confined to residential properties; but has been
applied to office buildings, schools, supermarkets
and health care buildings. Estimates of the number
of Passive House buildings around the world range
from 30,000 to 40,000 structures. At the end of
2014, a major milestone was accomplished with
the cumulative certification of over one million
square meters of real estate to the Passive House
standard.””’ The vast majority of passive structures
have been built in German-speaking countries and
Scandinavia.

It is important to distinguish between energy rating
standards such as Passive House, which are usually
closely tied to building regulations and voluntary
green building rating systems, which are primarily
developed as market-oriented “stretch” goals

for building owners seeking to differentiate their
projects. (A backgrounder on green building rating
systems and how they are different from energy
rating standards is presented in Annex B.)

Passive design is not an attachment or supplement
to architectural design, but a design process that
is integrated with architectural design. Although it
is mostly applied to new buildings, it has also been
used for refurbishments. The standard sets very
specific requirements as follows:

«  Space Heating Demand must not to exceed
15kWh annually OR 10W (peak demand) per
square metre of usable living space

«  Space Cooling Demand must roughly match
the heat demand with an additional, climate-
dependent allowance for dehumidification

«  Primary Energy Demand must not to exceed
120kWh annually for all domestic applications
(heating, cooling, hot water and domestic
electricity) per square meter of usable living
space

. Airtightness maximum of 0.6 air changes per
hour at 50 Pascals pressure (as verified with
an onsite pressure test in both pressurized
and depressurized states)

«  Thermal Comfort must be met for all living
areas year-round with not more than 10% of
the hours in any given year over 25°C*
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To accomplish these performance goals requires
the building envelope (exterior walls, roof, etc.) to
be carefully designed without any thermal bridges.
The results are generally very robust and durable
structures because so much of the functional success
of the building relies on the building envelope.

A very energy efficient building that meets a
standard such as Passive House may have no

need for a separate heating system due to its
excellent thermal protection. So, even though
Passive House buildings require more insulation
than a conventional building, the embodied energy
required for the materials construction of a new
Passive House building can thus be less than that of
ordinary new buildings on a life-cycle basis because
it does not incur the large amount of primary energy
required for the production and renewal of complex
technical systems.”® Importantly, the Passive

House Institute not only establishes whole building
performance but also certifies building components
suitable for use in the building of Passive buildings.
While certified components are not the only
components that can be used in, using certified
components simplifies their planning.

The Passive House standards have been, or are in the
process of being, incorporated (in all but name) into
many of EU member states performance standards
for new home construction in order to achieve
their “zero carbon” goals.”® For example, the Swiss
MINERGIE-P standard™ references Passive House with
MINERGIE-P overlaying holistic sustainability criteria,
including measures related to the use of materials.

Currently, on an annualized basis, the energy and
GHG impacts of “in-use” operations in most buildings
are considerably larger than the embodied impacts
associated with the materials and construction
processes. However, increasingly stringent
regulations governing ‘in-use” energy efficiency
and GHG emissions such as Passive House can,
uncontrolled, result in the embodied impact of
materials overtaking the impacts associated with
operating or in-use impacts of the building. This is
because operationally efficient buildings may require
more materials during construction (such as thicker
walls, more insulation, triple-glazing, etc.), which
then also requires more materials to be repaired and
replaced during its service life '
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2.5 International Green
Construction Code

Developed and primarily used in the U.S., the
International Green Construction Code (lgCC)*? is a
model code to include sustainability measures for the
entire construction project and its site - from design
through construction, certificate of occupancy and
beyond. The IgCC creates a regulatory framework
for new and existing buildings, establishing minimum
green requirements for buildings and complementing
voluntary rating systems, which may extend beyond
baseline of the IgCC. The code acts as an overlay
to an existing set of “opt-in” international building
codes™ including provisions of the International
Energy Conservation Code™ and ICC-700, the
National Green Building Standard (which is an
ANSI-approved residential green building rating
system endorsed by the National Association of
Home Builders (NAHB)*®) and incorporates the
American ASHRAE Standard 189.1%¢ as an alternate
path to compliance. The IgCC includes measures to
conserve materials including requirements for at least
b5 per cent of construction materials to be recycled,
recyclable, bio-based or indigenous and to divert at
least 50 per cent of construction waste from landfill.

2.6 Voluntary green building
certification systems

There are over 60 green building rating systems

in effect, worldwide. They provide consumers,
building professionals and government regulators
with @ means to evaluate the environmental impact
of a particular structure under a series of categories
such as energy, water, occupant health, materials
and location. Green building rating systems are
evolving rapidly. The majority are developed and
administered by not-for-profit organizations that
are independent from government regulators.
These organizations are generally unregulated

and non-standardized. With the growing
awareness of the impacts of buildings on GHG
emissions, resource depletion and eco-system
degradation, the implementation of national and
international building regulations is accelerating. (A
backgrounder on green building rating systems and
how they work is presented in Annex B.)
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Figure 24: The U.S. Green Building Council’s
LEED Version 4 includes credits
for completing a LCA

LEED Version 4 has a credit for “Building product
disclosure and optimization - environmental
product declarations” which requires the use

of at least 20 different permanently installed
products sourced from at least five different
manufacturers that meet one of the following
disclosure criteria:

Product-specific declaration:

— Products with a publicly available,
critically reviewed life-cycle assessment
conforming to 1SO 14044 that have at
least a cradle to gate scope are valued
as one quarter (1/4) of a product for
the purposes of credit achievement
calculation.

Environmental Product Declarations which
conform to 1SO 14025, 14040, 14044, and
EN 15804 or ISO 21930 and have at least a
cradle to gate scope.

— Industry-wide (generic) EPD -- Products
with third-party certification (Type Ill),
including external verification, in which
the manufacturer is explicitly recognized
as a participant by the program operator
are valued as one half (1/2) of a product
for purposes of credit achievement
calculation.

— Product-specific Type Ill EPD -- Products
with thirdparty certification (Type lll),
including external verification in which the
manufacturer is explicitly recognized as
the participant by the program operator
are valued as one whole product
for purposes of credit achievement
calculation.

Source: USGBC (www.usgbc.org)

Globally, the most popular systems are BREEAM and
the U.S. Leadership in Energy and Environmental
Design (LEED®). Over 250,000 buildings totalling
in excess of 40 million m? of floor area have been
certified using BREEAM since its inception in 1990,%
and the scheme is now used in more than 50
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countries. Since 2000, there are nearly 60,000
LEED projects in the world,*® spanning 1 billion
square metres. Canada, India, China, the United
Arab Emirates and Brazil are the countries with the
most LEED projects outside of the US.

Historically, rating systems tended to under-
represent the value of wood as a sustainable
construction material *® However, the situation is
changing. Rating systems such as LEED and BREEAM
are starting to include credits for LCA (see Figure 24).
Certainly, pressure on materials manufacturers to
develop EPDs will increase as rating systems around
the world continue to incorporate LCA as the method
by which the impacts of materials are assessed. In
many jurisdictions, policy makers are leveraging the
presence of rating systems to effectively “outsource”
the review and verification of the green features and
performance of projects. While this may expedite the
regulatory process, there are challenges in terms of:

«  Schedule: developers need to know that their
project meets the green criteria early in the
construction process yet, most rating systems
do not issue certification until after the project
is complete making it difficult to enforce
controls on entities which no longer have a
relationship to the building.

«  Fit: while rating systems are generally
very comprehensive and address a wide
range of environmental impacts (recycled
content of materials, locally sourced
materials, construction waste, etc.) they are
usually positioned at a national level and
do not consider the local characteristics
of a particular project. They can also be
prescriptive and impose prohibitions or
restrictions on the use of certain materials
(e.g. the use of wood of certified origin from
sustainable forests).

. Clarity: most rating systems award points for
optional building features that support green
design, in categories such as location and
maintenance of building site, conservation
of water and energy, choice of building
materials (many require an LCA analysis — see
below), waste, occupant comfort and health.
The more points, the greener the building.
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However, it is not always possible to be sure
that a certified building has scored well in
particular categories. For example, a certified
building may have secured the majority

of its credits for energy efficiency and not
addressed materials.

«  Enforcement: rating system providers are usually
not-for-profits without the legislative muscle
necessary to hold developers and builders
accountable in the event of failure to perform.

In effect, green building rating systems are
voluntary by nature and therefore only apply to

a sub-set of leadership-level buildings. Indeed,
most providers state that their intention is, at best,
to target the “top 25 per cent”® which therefore
dilutes their intensity of effectiveness to an entire
building stock. Despite these drawbacks, green
building rating systems are very influential in raising
awareness and prompting designers to engage in
green building practices. They can be effective as
transitional tools that can be employed for a limited
period of time to fine-tune public policy priorities
(by learning which credits work for a particular
region, building type, etc.) in order to prepare the
market for regulatory reform.

2.7 Product certification
schemes

Environmental product labelling schemes can

be voluntarily provided by manufacturers or
mandated by governments to inform consumers
about a product’s environmental impacts. Criteria
and standards for eco-labelling schemes vary
widely. The information that goes into the LCA

of a product, assembly or entire building, is
provided by manufacturers via an EPD. The criteria
for developing EPDs are described under ISO/

CD 21930. EPDs must be created in accordance
with the relevant Product Category Rulings

(PCRs) described under ISO 14025. PCRs provide
product category specific rules, requirements,

and guidelines for calculating and reporting
environmental impacts across the full life cycle of a
product. (A backgrounder on product certification
schemes and how they work is presented in Annex B.)
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Forest product certification schemes were one of
the first types of product labelling programme and
have been in effect since the mid-1990s. Today, they
have become a respected means of demonstrating
that major forest companies meet high standards
of sustainable forest management, complementing
the nation’s already stringent laws and regulations.
Under the forest certification process, independent
third party auditors are able to evaluate,

measure, and certify the sustainability of the

forest management practices and forest products
associated with a particular organization. A variety of
factors are taken into account during audit, including
forest inventory, management, silvicultural and
harvesting practices, road construction and other
related activities, and the environmental, social, and
economic impacts of forest activities. Ultimately, this
evaluation process results in a written statement
attesting to the origin of the wood material and its
qualification as a sustainably harvested product.

Forest certification programmes are able to provide
data into LCl inventories for wood products and
there is work underway to improve the capacity of
LCA tools and protocols to account for the benefits
of sustainable forest management. It is clearly
important that an LCA considers how trees are
harvested, whether and to what extent forests are
replenished and any adverse effects of excessive
logging, reduction of bio-diversity through the
creation of mono-cultures, large scale clearcuts
and deforestation.

There are more than 50 independent forest
certification systems worldwide, addressing a
variety of forest types and tenures. Despite their
differences, credible forest certification systems
typically uphold the following requirements, each
of which can be broken down into a variety of
criteria and indicators:

«  Protect biodiversity, species at risk, and
wildlife habitat.

«  Protect water quality and other resources.
«  Ensure sustainable harvest levels.
«  Ensure prompt regeneration.

« Involve multiple stakeholders in the standards
development process.
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«  Obtain third-party certification performed by
accredited certification bodies.

«  Make certification audit summaries publicly
available.

«  Provide a complaints and appeals process.

The most widely accepted forest certification
programmes are the following and there is overlap
with forestlands that carry both certifications:

«  Programme for the Endorsement of Forest
Certification (PEFC): PEFC is the world’s
largest certification system. It is active
in over 30 countries and more than 240
million hectares of forest area are managed
in compliance with PEFC’s internationally
accepted Sustainability Benchmark. More
than 10,000 companies and organizations
have achieved PEFC Chain of Custody
certification.* PEFC offers a Project Chain of
Custody certification for building projects,*
which utilizes a simple percentage-based
method to account for all the various
PEFC certified forest-based material and
products used for the project. Although
certification standards can vary depending
on the jurisdiction, this system can offer a
simple tool for the promotion of local and
sustainable wood.

«  Forest Stewardship Council (FSC): FSC
is the fastest growing and one of the
most stringent global forest certification
programmes, accounting for over 180 million
hectares of certified forestland across 80
countries. FSC operates a chain of custody
programme and 28,000 companies (forestry
companies, mills, manufacturers, etc.)
are FSC certified. Like PEFC, certification
standards can vary depending on the
jurisdiction and this can affect available
volumes of certified wood. However, unlike
PEFC, all national standards must start
from the international FSC Principles and
Criteria and the final outcome needs FSC
International’s board approval before it can
enter into force.* The US and Canadian LEED
green building rating systems accepts FSC
and PEFC certification schemes.
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3. Policies that focus on
the proportion of wood
in buildings

3.1 Strategic Programme for

Finland’s Forest Sector

With over 200,000 people working in the

forestry sector, Finland has a long tradition in the
production and use of wood. The yearly growth of
forests exceeds 100 million cubic metres and total

incremental growth is greater than utilization. Of this,

just over half is processed into various products.
The value of the production by the forest industry
is approximately 20 billion euros annually, and its
products account for about one-fifth of the value
of total goods exports. The sector also generates

ANNEX A

about 70 per cent of Finland’s renewable energy.
Finland has been actively investing in innovative
solutions to optimize the use of wood, particularly in
multi-storey construction techniques, since 1995

In October 2011, the Finnish Ministry of Employment
and the Economy set up the Strategic Programme
for the Forest Sector' a key component of

which is the Finnish National Wood Construction
Programme'® which is directed towards promoting
wood construction in urban areas and the use of
wood products in construction (see Figure 25). With
no special funding (in other words using normal
funding with a high priority), the main measures in
the next coming years are focussing on:

Increasing the market share of wooden multi-
story houses up to 10 per cent

To double the exports of value added wood
products

Figure 25: Finland is using construction as a springboard to a strategic approach to
growing its market for sustainable wood products and services

Bioenergy
Currentforestsector

The forest based bioeconomy combines the forest, energy,
technology, chemical and the construction sector

New services (forest, ecosystem,wellness)
MNew biomass based products
Biomass basedtransportfuels

Innovative wood products and composites
Wood construction

>
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Source: Ministry of Employment and the Economy of Finland (www.tem.fi/mso)
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The tactics being employed to achieve these
targets are based upon strong commitment
from the Finnish government, very concrete and
tightly scheduled actions, and close partnerships
with researchers and industry. Accomplishments
reported in 2013 include:

«  The development of customer-oriented and
competitive wood construction

— 7500 multi-storey house apartments
under planning and several large projects
starting

— An open industry standard for
prefabricated wood construction

«  Creating a ecological and experimental wood
brand

— Ongoing project planning and stakeholder
negotiations

«  New operating models for achieving business
and export growth

— Tens of SME's in different development
projects

— Several business studies implemented

— Wood products promoted by the Team
Finland network

« Increasing competence and R&D cooperation

— Thousands of experts have participated in
a wood construction road show

— 150 new structural engineers trained in
wood construction to enter the job market
in the coming years

— Several pilot projects on going in R&D

The Strategic Programme for the Forest Sector
(MSO) helps in the implementation of the
Government Programme’s focus area concerning the
strengthening of economic growth, employment and
competitiveness by promoting competitiveness and
renewal in the forest sector. For Finland, securing a
solid role for wood in the construction industry is seen
as a first step in a long-range, cross-sectoral approach
that will result in a broad market development
strategy into a wide range of industries and services.
A comprehensive website promoting Finnish wood
architecture has already been created.”
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3.2 Wood Use Points
Programme

Two-thirds of Japan’s land area is covered with
forests, with a total forested area of 25 million
hectares. Approximately 40 per cent of these
forests are artificially planted forests and the major
planted species are sugi (cedar), hinoki (cypress),
and karamatsu (larch). The total volume of the forest
inventory reached 4.4 billion m*in 2007 and the
share of the planted forest area exceeding 50 years
in age will exceed 60% by 2017. Yet domestic wood
supply has declined steadily from a high in the early
1970’s of more than 50 million m? to just over 19
million m* in 201. Forest ownership in Japan can be
divided into approximately /0 per cent for private
owners including local governments, and 30 per
cent for the national government

Japan’s forest resources are now mature enough
for intensive harvesting. However, the industry is not
sufficiently well developed to sustain large-scale
production. Most often forestry is a part-time activity
for farmers or small companies and so productivity
is low. For example, while Japan has manmade
forests that equal Germany’s 10 million hectares of
forestland, Germany steadily produces about three
times more logs than Japan.* The Government of
Japan (GOJ) is concerned that because Japan’s
domestic forest resources are not fully utilized,
some forests are at risk of losing their ability to
provide multiple environmental functions because
of the lack of proper forest management. The GOJ
is working to strengthen and revitalize the domestic
forestry industry with a raft of policy measures
focusing on the coordination and consolidation

of forestry practices, construction of a forest road
system, and human resource development.

Japan’s Wood Use Points Programme (WUPP) is an

innovative market-based approach to promoting the
use of local wood products in buildings. Launched

in 2013 with the intention of kick-starting a sluggish
housing market, WUPP was also aimed at stimulating
local forestry activity by subsidizing the increased use
of “local wood” species (sugi, hinoki and karamatsu)
in both new home starts as well as renovation work.
“Local wood” species must satisfy two conditions in

order to be included within the WUPP:
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«  The resource inventory of the timber species
must be increasing in the country where it
grows, and

«  The consumption of the “local wood” species
must have a significant economic ripple effect
within Japanese rural agriculture, forestry and
fisheries communities.

An additional benefit of WUPP is to lower the
carbon footprint of building projects by substituting
high impact materials such as concrete and

steel with wood. Sourced from sustainably
managed forests and manufactured efficiently,
wood products are considered environmentally
low impact building materials. Trees and forest
products play a critical role in helping to tackle
climate change and reduce greenhouse gases. A
responsibly managed forest stores more carbon
than it emits from harvesting, processing, transport
and fabrication. When the trees are harvested and
used to make wood products, the carbon remains
stored in the wood for the life of the product.

During the 2013 fiscal year, Japan’'s Ministry of
Agriculture, Forestry, and Fisheries (MAFF) set aside
a budget of approximately about US$400 million

to provide a subsidy worth as much as US$6,000
(¥600,000) in equivalent points to a homeowner who
uses more than 50 per cent of “local wood” species
for structural components and/or uses certain amounts
of “local wood” species for non-structural interior or
exterior decorations. The points are awarded in the
form of vouchers and do not have a cash value. They
can be redeemed for a variety of products, such as
energy-efficient windows or wooden furniture.

If successful, this scheme could lead to a significant
increase in Japan’s wood self-sufficiency and reduce
reliance on experts. At the same time, the program
aligns with other “Buy Japanese” efforts currently
underway. However, given that Japan is nowhere
close to self-sufficient in wood supply (fulfilling only
26.6 per cent of total demand in 2011), a number of
imported wood species such as American Douglas
Fir, Austrian Spruce, Swedish European Spruce,
Scots Pine and New /Zealand Radiata Pine have
been added to the eligible species list.*

Approvals to add species and applicable
construction methods are made at the prefecture.
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Approved species and type of construction as of
June 2014 are as follows:

Prefecture of Gifu, Fukui, Nagano approved
post and beam construction built with majority
of structural members by cedar, cypress, larch,
fir, red pine, black pine, Ryukyu pine and yellow
cedar or American Douglas fir for the system.

«  Prefecture of Kanagawa, Gifu, Shiga,
Fukuoka, Nagasaki approved log house and
platform construction with cedar, cypress,
larch, fir and American Douglas fir.

«  Prefecture of Hokkaido, Ibaraki, Tokyo,
Kanagawa, Nagano, Miye, Shiga, Osaka,
Hyogo, Wakayama, Okayama, Hiroshima
and Yamaguchi approved post and beam
construction with cedar, cypress, larch, fir, red
pine, black pine, Ryukyu pine, yellow cedar,
American Douglas fir and Austrian spruce.

« By all those approvals, American Douglas fir is
qualified for both post and beam and platform
construction in 42 prefectures and log house
in 41 prefectures.

As with any government-backed preferential
purchasing programme, there is the potential for
push-back from other materials producers. It is
early days for WUPP and difficult to determine the
effect it is having on other materials providers.
However, Japan’s construction industry is far more
reliant on imports than Canada and the Japanese
government has made the priority of economic
benefit to local Japanese businesses very clear, so
the backlash may be less severe than in Canada
which is predominately a resource-based economy
with a significant domestic steel, cement and
concrete production.

The key innovation of WUPP is the voucher system.
Many countries operate rebate and “cash-back”
programmes for construction materials and
products — particularly energy efficient equipment.
The idea that a voucher can have significant value
but must be used towards the purchase of other
sustainable and energy efficient products will

likely function as an effective market “pull” and
accelerating market adoption of sustainable energy
efficient construction solutions.

e

75



/6

Promoting sustainable building materials

and the implications on the use of wood in buildings

3.3 France's action plan for the
development of timber in
the building sector

The “Action plan for the development of timber

in the building sector” and the “Action plan for

the development of bio-sourced materials in the
building sector” came into effect in 2009. They

are published within the framework of the “action
plan for the development of timber in the building
sector” " supervised by the sub-Directorate of Quality
and Sustainable Development in Buildings, and is
applicable to all types of buildings (individual houses,
collective housing and tertiary buildings). It aims at aim
at lifting the barriers (technical, normative, regulation,
and structuration barriers) to the development of
timber and more generally bio-sourced materials in the
building sector. The policy is co-financed by the sub-
Directorate of Quality and Sustainable Development
in Buildings (DHUP) together with professional
organizations, supervised by the DHUP and the
actions are led by the professionals with the intention
of supporting GHG emission reduction and/or climate
change policies, reducing environmental impacts of
construction materials (embodied energy, water, waste,
etc.) and promoting a local wood economy and culture.

The action plans are composed of many actions
(about 20 for the wood action plan, about 30 for the
biosourced materials action plan) that are followed
individually. There is no global indicator available yet.
Although, a project of “global economic monitoring
for the forestry industry” is under construction.
This project is led by the Ministry of agriculture.
Many technical, normative and regulation barriers
have been lifting. Today, the positive effects of this
program are recognized by the professionals. The
effectiveness of such an approach is conditioned by
the capacity of the professionals, across the entire
value chain, to work on collective projects.

3.4 USDA high-rise wood
iInNnovation competition

The U.S. Forest Service is part of the US Department

of Agriculture (USDA), and is mandated to sustain the

health, diversity, and productivity of America’s forests
and grasslands to meet the needs of present and
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future generations. The agency manages 193 million
acres (78 million hectares) of public land, provides
assistance to state and private landowners, and
maintains the largest forestry research organization
in the world. The agency also has either a direct or
indirect role in stewardship of about 80 per cent of
the 850 million forested acres (344 million hectares)
within the U.S., of which 100 million acres (40 million
hectares) are urban forests where most Americans live.

In 201, a three-part plan addressing the USDA's
green building practices™ was launched to
promote the use of wood, in which the Forest
Service will:

1. Preferentially select wood in new building
construction while maintaining its commitment
to certified green building standards. The
USDA will also make a commitment to using
wood and other agricultural products as it
fulfills President Obama’s executive order on
Federal Leadership in Environmental, Energy,
and Economic Performance.

2. Examine ways to increase its already strong
commitment to green building by reporting
to him on ways to enhance the research
and development being done around green
building materials.

3. Actively look for opportunities to demonstrate
the innovative use of wood as a green
building material for all new structures of
10,000 square feet (1,000m?) or more using
recognized green building standards such as
LEED, Green Globes or the National Green
Building Standard.

By making the case for more wood in buildings, the
USDA is calling attention to the value of sustainably
grown forest products in storing carbon throughout
the building’s lifecycle, which helps maintain America’s
working forests and supports rural economies.

This strategy has paved the way for the White
House Rural Council and the USDA to further
recognize the environmental benefits of building
with wood and opportunities to advance the
use of wood in construction in 2014, with the
announcement that a new prize competition’
is expected to begin in 2014, for developers,
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institutions, organizations and design teams
competing to demonstrate the architectural
and commercial viability of using sustainable
wood products in high-rise construction.
The USDA is proposing to invest up to

US$1 million to launch the competition.

The Binational Softwood Lumber Counclil

(@ not-for-profit partner) has committed an
additional US$1 million for the competition.
The competition is intended to spur
increased sustainability in construction and
will give priority to applicants that source
materials from rural domestic manufacturers
and domestic, sustainably-managed forests.

Emerging engineered wood technologies

can be used in industrial building projects

such as tall buildings and skyscrapers, as well
as other projects. By some industry estimates,
a 3-b story building made from emerging wood
technologies has the same emissions control
as taking up to 550 cars of the road for one
year. Wood-based designs have also been
demonstrated to improve energy efficiency,
thereby reducing energy consumption for heating
and cooling.

To complement this proposed competition, USDA's
Forest Products Laboratory in Madison, Wisconsin'*
has invested over US$2 million in research and
technical support for emerging wood technologies
and USDA has also announced a new partnership
to train architects, engineers and builders about
the benefits of advanced wood building materials.
Innovative use of wood products is already beginning
to change the face of construction across the country,
and USDA is undertaking efforts to support these
advancements. These efforts also support President
Obama’s Climate Action Plan goal of preserving the
role of forests in mitigating climate change.

3.5 Norwegian Wood-Based
Innovation Scheme

Norway has an ambition to be a global leader in
the innovative use of wood. An important goal for
both the Norwegian government and the wood
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Figure 26: Verdens Hayeste trehus is a 14 storey
wood apartment building being
developed outside Bergen, Norway

Design credit: ARTEC (www.artec.no)
Image source: ByggMesteren
(http://byggmesteren.as)

processing industry is to increase the use of wood
where it can replace materials with higher negative
environmental impact.

The Norwegian Wood-based Innovation Scheme'™
addresses different parts of the market: companies,
decision-makers, architects, entrepreneurs,
traders, research and innovation. Economic
support is given in three areas: Industrial building
and construction, Wood products and traditional
use of wood and Innovation systems. The policy is
administered through Innovation Norway™*® and has
assisted a number of innovative projects such as

a 14 storey tower which is being proposed outside
Bergen (see Figure 26). The policy’s success is
documented in an annual report describing how
the money is used, what kind of project that has
been supported and a summarising of the activity
compared to the goals.

To support technical innovations such as high-

rise wood structures, the Norwegian government
has adopted “functional-based” building codes
allow for “alternative designs” where the designer
must propose an evaluation method and define
his/her own acceptance criteria based on the
functional requirements. An innovative design may
be submitted to a 3 party expert for review. As

a result, Norway does not, for example, impose
height limits for wood buildings.”’
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3.6 Promoting the use
of wood in American
government buildings

Promoting the use of forest products from
responsibly managed forests in the United States
creates a number of significant benefits consistent
with President Obama’s Climate Action Plan,
including strategies to mitigate carbon emissions,
and ensuring forests and forest-based communities
are prepared in the face of a changing climate.

At the state level, policies to encourage more
wood use are under consideration in several
regions (such as the states of Washington and
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Oregon). In August 2014, the State of Georgia’s
Senate Bill (S.B.) 3018 was brought into law,
allowing greater use of wood materials in public
school construction. The bill removes language
from the Georgia Department of Education (DOE)
Guideline for Educational Facility Construction™®
that prohibited the use of light wood framing

(or wood stud partitioning) and ordinary wood
construction. Schools are now not allowed to
discriminate against wood in school construction
and the Georgia department of education will not
approve contracts for construction unless wood
was considered. For at least 30 years, the State of
Georgia has required the consideration of Georgia
grown wood in state building construction.



4. Policies that advance
technical specifications
and structural norms

4.1 Post-tensioned wood

buildings for seismic design

A number of countries are located in seismically
active regions. While life safety must remain the
top priority in seismic design, lessons from the
Christchurch earthquakes in New Zealand in 2010
and 2011 suggest that this goal, on its own, is no
longer sufficient as many buildings (even modern
ones) were no longer viable after the earthquakes
and had to be demolished. Several years after
the earthquakes, Christchurch City Council is still
working to process an estimated four million tonnes
of rubble™ from earthquake-damaged buildings.

There are now “Low Damage Design” approaches
that allow buildings to not only withstand seismic

Figure 27: Detail of the Merritt building
in New Zealand is the first
post-tensioned wood frame
building designed to withstand
extreme seismic events

Structural design credit: Kirk
Roberts Consulting Engineers Ltd,
(www.kirkroberts.co.nz)

Image source: “Wooden
skyscrapers could be the future of
flat-pack cities around the world’,

The Guardian,
(www.theguardian.com/
cities/2014/oct/03/-sp-wooden-
skyscrapersfuture-world-plyscrapers)
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forces sufficient to protect lives, but also to
maintain and/or regain structural integrity. This
substantially reduces economic losses, the amount
of new materials required to repair and replace
buildings as well the amount of waste materials
generated from building damage, demolition or
collapse. Low Damage Design can include various
approaches such as isolating the base of the
building, rocking structural system and designing
for controlled repairable damage.

The Christchurch experience shows that wood
performs better than other structural systems

in earthquakes. Timber has inherent seismic-
resistant properties — light weight and high strain
tot failure. All loss of life occurred during the 20M
“aftershock”. Of the 182 deaths reported, 115 were
in the 6 storey concrete Canterbury Television
(CTV) building (built in 1986), 18 were in the 5 storey
concrete Pyne Gould Corporation (PGC) building
(built in 1963),% 42 were in masonry buildings and
7 were in rockfalls. By comparison, there was no
serious damage to any non-residential timber
buildings beyond shear cracks in columns. Most
wood frame houses remained structurally stable
despite effects of liquefaction and, in many cases,
the roofs being shaken off. A few suffered wall
bracing failures. Solid wood houses performed well
despite differential slab movement.

As a result, engineers in Christchurch have
developed a post-tensioned wood structural
system'™? with built-in replaceable dissipaters and
re-adjustment capabilities after a seismic event.
This solution leverages advanced manufacturing
and uses low environmental impact materials
(such as Laminated Veneer Lumber (LVL) and
Cross Laminated Timber (CLT) panels) to create a
structural solution that is able to absorb complex
seismic forces with little residual deformation.

In New Zealand, there is also a strong local
tradition of timber construction, and ample timber
resources, mainly Radiata pine.

The Merritt building is the first multi-storey post-
earthquake timber building using low-damage
post-tensioned timber technology. It opened

in Christchurch opened in March 2014 The
pre-fabricated timber structural system of glue-
laminated box beams and solid columns timber
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is threaded with high-tensile steel strand cables
and a steel shock-absorbing system (comprising
dissipator clamps at the junctions) to seismically
strengthen and brace the building during a seismic
event (see Figure 27). Essentially, the building

is designed to move move back into alignment
after a major quake. The building is designed

to withstand a one-in-2500-year event with
controllable, minimal and repairable damage. A
design guide has been developed by the University
of Canterbury to introduce designers to the
principles of post-tensioned wood structures.

Regulatory lessons from the Christchurch experience
also illustrate how important it is to allow designers
the flexibility to create alternative solutions and/

or establishing performance-based building codes
can encourage innovative approaches to seismic
design. Further, dealing with the scale and urgency
of rebuilding after a disaster can be extremely
challenging. To this end, it is important for regions
at risk to develop and disseminate resources to
designers and builders for sustainable reconstruction
of buildings prior to a catastrophic event. For
example, the United Nations has developed a

set of practical guidelines for the sustainable
reconstruction of buildings applicable to developing
and developed countries™® that aim to optimize the
use of scarce materials and manage waste.

4.2 Performance-based
codes and tall wood
structures

In many countries, there is a concerted effort to move
towards performance or “outcome-based” codes,
The initial impetus has been various national and
international directives related to operating energy
consumption and GHG emissions. In fact, many
countries have established energy use intensity
(EUI) limits in kWh/m?/yr for new buildings. Austria
was one of the first to adopt performance-based
codes and has had prescriptive energy efficiency
requirements for buildings within each of the 9
regions (Lander) since the 1970's. The first nationwide
performance-based code was introduced in 2006, to
be individually implemented by each of the Lander.
The latest code Austrian Institute of Construction
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Figure 28: Life Cycle Tower (LCT) is a 10 storey
wood office building in Austria

Design credit and image source: CREE
(www.creebyrhomberg.com)

Engineering (OIB) Richtlinie 6 (2011) and supporting
policies encompass many dynamic aspects including,
air-tightness testing, thermal bridging considerations,
well-established energy efficiency disclosure
programmes and incentive schemes, voluntary low
energy classes and the implementation of Passive
House standards by 2015 for residential buildings
(see 2.4 Passive House).

Now, there are a few countries that are actively
working to develop regulatory frameworks that can
support and facilitate technical innovations such as
high-rise wood structures. Austria was one of the
first countries to allow a “tall” wood structure with
the completion of the 10 storey Life Cycle Tower® in
Dornbirn (see Figure 28). “Functional-based” building
codes allow for “alternative designs” where the
designer must propose an evaluation method and
define his/her own acceptance criteria based on the
functional requirements. An innovative design may
be submitted to a 3" party expert for review. For
example, the design team for the Life Cycle tower
worked directly and collaboratively with the fire
authority to research, test, and prove final concept.’
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5. Public procurement
policies

5.1 Republic of Slovenia

Decree on Green Public
Procurement

In 2007, public procurement in the Republic of
Slovenia represented 13 per cent of GDP, which
accounts for as much as 47 per cent of national
budget expenditures,® and recent legislative actions
have been designed to bring forward a shift towards
greener decision-making in the public sector.

The national Action Plan for Green Public Procurement
(2009) is intended to establish an operational system
of green public procurement. Concrete specific targets
are aimed at achieving certain shares of green public
procurement by 2012. The Action Plan for Green
Public Procurement lists 14 measures, including:
preparation of a governmental decree on green public
procurement, trainings and educational activities, a
green procurement web platform, dialogue with the
commercial sector to develop a green market, and
introduction of an Eco-Management and Audit Scheme
(EMAS) into the public sector.

Close cooperation between the Building and Civil
Engineering Institute (/RMK) and responsible
ministries of the Slovenian government (Ministry of
Public Administration, Ministry of Environment and
Spatial Planning) has been necessary to implement
a “Buy Smart” public procurement project that has
been incorporated into the national Action Plan for
Green Public Procurement.

The Decree on Green Public Procurement came into
effect in March 2012 and is binding for public purchasers.
Appendices to the decree are intended to provide
basic and additional requirements for certain public
procurement procedures for a number of product groups
including the construction and renovation of buildings,
appliances and other energy labelled products, etc. At
least 30 per cent of all public construction and buildings
are to be procured under this plan.

The use of wood is included in the Action Plan’s
Appendix related to buildings. It stipulates that at least
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30 per cent of certain types of buildings should be built
from local wood (or alternatively at least 15 per cent
local wood and the remaining up to 30 per cent from
materials which comply with certain environmental
standards). The wood-related standard came into
effect at the end of 2012 and there are no data/results
regarding implementation available yet. On-going
workshops and awareness raising campaigns with
architects and designers show that a lot more has to
be done. In particular, there is a lack of awareness at
the implementation part (both procurers and designers/
architects) and lack of public awareness about positive
characteristics of wood buildings.

Important stress has been put onto the value of

life cycle costs (LCC) assessment in the Slovenia’s
procurement processes. LCC are to be taken into
account whenever the procured item and the
procurement boundary conditions allow it. In particular:

«  Purchasing (or renting, or leasing) costs,
including eventual additional financial duties,

«  Operational costs, including costs of
consumed material,

Maintenance costs

«  Costs occurring after the period of use or after
the completion of service, including removal,
disposal, deconstruction and renovation costs

«  External environmental costs (if methodology
is available in each particular case).

Although LCC is based on life cycle approach

(i.e. cradle to grave), it should not be confused
with life cycle assessment (LCA). LCC looks at the
direct monetary costs involved with a product or
service and not environmental impact. However,
LCC can provide a good starting point for life-cycle
methodologies and can be expanded to consider
environmental impacts in the future.

5.2 California's Green
Chemistry policy

The majority of modern buildings are constructed
with some amount of materials that are synthetic,
chemically processed or treated. There is
increasing concern that some products can affect
human health. Restrictions and bans on the use
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of certain constituents such as asbestos, heavy
metals (lead, mercury, etc.) and ozone depleting
substances (such as CFCs) have been in effect in
the EU and elsewhere for several decades. Many
green building rating systems go further and set
limits on the types of permissible products for
health reasons. For example, there may be volatile
organic compound (VOC) emission limits for paints,
solvents and glues. A few rating systems impose
outright bans on toxic substances. The U.S.-based
Living Building Challenge™ includes a “Red List” of
toxic materials and chemicals that are prohibited
from a building following LBC certification. Red List
materials include: Asbestos, Cadmium, Chlorinated
Polyethylene and Chlorosulfonated Polyethlene,
Chlorofluorocarbons (CFCs), Chloroprene
(Neoprene), Formaldehyde (added), Halogenated
Flame Retardants, Hydrochlorofluorocarbons
(HCFCs), Lead (added), Mercury, Petrochemical
Fertilizers and Pesticides, Phthalates, Polyvinyl
Chloride (PVC), Wood treatments containing
Creosote, Arsenic or Pentachlorophenol.

Such prohibitions can be challenging in markets
where there are no readily available substitutes.
For example, polyvinyl chloride (PVC) is a
ubiquitous material that is commonly used in
buildings (e.g. plumbing and piping systems). There
are concerns about the potential for “persistent
bioaccumulative toxicants” from the release of
dioxin not only during the manufacturing process,
but also during the product’s lifecycle, including
possible burning in landfill fires. However, PVC

is such a dominant material in the market, that
the availability and affordability of lower impact
alternatives such as high-density polyethylene
(HPDE) is limited. Regulators therefore need

to ensure there are ample supplies of cost-
comparable alternatives prior to imposing
restrictions on materials.

California is the first U.S. state to enact a green
chemicals policy into law. This is an outcome

of California’s Green Chemistry Initiative, which
was launched in 2007 and led by the California
Department of Toxic Substances and Control (Cal/
DTSC) (California Environmental Protection Agency,
2007). Green Chemistry is the design of chemical
products or processes that reduce or eliminate the
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use of hazardous chemicals. It addresses the design,
manufacture and use of efficient, effective, safe and
more environmentally benign chemical products and
processes. It has gained momentum in the political and
industrial spheres, as a more comprehensive solution
to addressing the emerging ethical and environmental
concerns of the chemicals industry. The introduction
of the Green Chemistry Initiative and ensuing

laws has been attributed to strong environmental
leadership, responding to an outcry from consumers,
environmental groups, industry and academia. The
State Governor and the Director of the Cal/DTSC are
advocates of Green Chemistry and are said to have
played a catalytic role for its implementation.”

State legislators have developed a sophisticated
awareness of the impacts of products containing
toxic chemicals at all stages of their life cycle. Of
particular relevance to the building industry, the
California Carpet Stewardship Bill (AB 2398), which
was signed into law in October 2010"" requires
carpet retailers to help divert used carpet from
landfills. Carpets can contain a wide range of
toxic chemicals in the backing materials, glues,
fire retardants, etc. At the same time, carpet

can be easily recycled and many U.S. carpet
manufacturers (such as Interface)” are at the
leading edge of closed loop manufacturing and
sustainable materials management. Retailers are
now required to create and implement a carpet-
recycling plan to increase the percentage of post-
consumer carpet diverted from the landfill.

The non-profit Carpet America Recovery Effort
(CARE) operates a carpet stewardship program that
retailers can choose to participate in to meet AB
2398 requirements; otherwise, retailers must submit
their own diversion implementation plan - including
consumer education, fees, progress measurement,
and annual reporting - to the California Department
of Resources, Recycling, and Recovery (CalRecycle).
California retailers charge customers a fee for all
new carpet purchased; the revenue will fund post-
consumer carpet recycling measures. CalRecycle
lists compliant manufacturers on its website

and enforce penalties for noncompliance. This
programme has subsequently informed NSF/ANSI
140-2007 Standard, which is a third-party, multi-
attribute national standard for sustainable carpet.
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6. Policies that“close the
loop” at end of life

6.1 Collaborative for High
Performance Schools

Deconstruction describes the selective dismantling
or removal of materials from buildings prior to

or instead of conventional demolition. It is an
approach to building removal that can convert

this waste stream into highest-value resources in

a manner that retains their original functionality

as much as possible for re-use in future buildings.
Thus, deconstruction can reduce the use of new
materials, extend the life of existing materials,
reduce the amount of materials entering recycling/
reprocessing centres and minimize/eliminate the
amount of materials destined for landfills. Building
deconstruction can be handled in several ways:"

«  Manual building deconstruction is the
systematic disassembly of a structure to
maximize reuse and recycling.

«  Hybrid deconstruction describes the use
of people and machines to efficiently
deconstruct buildings, with the goal
of maximizing reuse and recycling. It refers
to the hybrid of demolition and manual
deconstruction.

«  Building harvesting is the fastest way to
remove a building while still trying to divert
materials from the landfill, especially focusing
on reusable materials.

- Partial deconstruction is the removal of part
of a structure without harming the remaining
section(s) while still focusing on maximizing
reuse and recycling.

- Building kits are collections of materials
that have been labelled, diagrammed, and
then carefully disassembled in order to be
reassembled at another job site.

Deconstruction requires policy makers to re-think
the entire design and construction process in order
to increase the scope for building deconstruction
in the future. Indeed, there are opportunities to
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enhance flexibility and future adaptability over the
entire service life of the building. Not only should
the construction solutions allow for easy non-
invasive maintenance and repair but also spatial
reorganization, adaptability and even re-use of the
whole building. Characteristics of buildings that are
likely to be good deconstruction candidates:

«  Wood-framed with heavy-timbers and beams,
or with unigue or “old growth” woods such as
oak or douglas fir

«  Large proportion of pre-fabricated
components where documentation exists
which illustrates the location of fixings

«  Constructed with high-value specialty
materials such as hardwood flooring, multi-
paned windows, architectural moulding, and
unique doors or plumbing/electrical fixtures

«  Constructed with high-quality brick laid with
low-quality mortar (to allow relatively easy
break-up and cleaning

«  Structurally sound (i.e., generally weather-tight
to minimize rotted and decayed materials)

«  Buildings constructed mainly of concrete
and/or steel may be good candidates for
partial deconstruction, or the “stripping” of
salvageable materials. Stripping out these
materials may make it easier to recycle the
concrete and steel as well.

The complete deconstruction of buildings is very
challenging today because existing buildings
have not currently designed to be taken apart
and re-used in the first place. Nevertheless,
deconstruction can offer economic and
environmental benefits such as:

Availability of construction materials with
low environmental impacts — deconstructed
materials can be re-sued in new projects, so
long as they meet the performance criteria
of the prevailing building regulations (for
example, some deconstructed windows may
no longer be permissible on account of their
thermal performance)

«  Lower building removal costs — when
implemented with landfill taxes, tipping
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fees, and other market-based instruments,
deconstruction can cost less than demolition
because of the value of the salvaged
materials and the avoided disposal costs.

«  Reduced impact to site — Deconstruction
results in significantly greater protection to the
local site, including the soil and vegetation. In
addition, deconstruction creates less dust and
noise than demolition.

«  Conserved landfill space — Deconstruction
can divert up to 90 percent of a building
into reuse or recycling. This can play an
important role in helping some states reach
their recycling goals, as well as helping
private companies in their marketing or public
relations efforts.

«  Job creation — Manual disassembly of
buildings offers an excellent opportunity to
identify and train minimally-skilled workers with
an aptitude and interest in the building trades.

Although the potential benefits of deconstruction
are significant, in reality it is difficult to achieve. The
barriers to building deconstruction include:

«  The pricing structure related to construction
and demolition assigns high values to labour
and land, and low values to materials.

«  The skills required to deconstruct a building
may not be readily available.

«  The deconstruction process takes much
longer than conventional demolition.
Depending on the type of building and the
size of the crew, deconstruction can take
two to ten times longer than conventional
demolition.

« Although some building typologies lend
themselves to deconstruction better than
others, most existing buildings have not been
designed with disassembly in mind and are
not easy to deconstruct.

. Lack of facilities to handle the materials
generated or markets for the materials.

«  There may be hazards associated with
building deconstruction because some
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building materials may contain toxins such as
lead and asbestos.

Currently, few countries have established policies
promoting full building deconstruction and design
for disassembly although there are numerous
programmes in development and pilot projects.
The countries that have made the most progress
so far (such as the Netherlands) are basing their
efforts on well-established construction waste
management policies and regulations. This
includes the presence of comprehensive economic
measures such as landfill charges, command-
and-control regulations such as materials disposal
bans, the availability of a qualified workforce,
clear regulations related to the management

and disposal of hazardous materials, access

to licensed materials handling and processing
facilities, and a ready market for the secondary
materials produced. To optimize the potential

for deconstruction, policies need to encourage
designers to consider future disassembly at the
beginning of the design process.

However, for the deconstruction process to truly
close the materials consumption and production
loop, there must be a viable market for the
secondary materials being produced not only

to adequately supply the market with a range of
good quality options but also to stimulate market
demand. Further, clear product descriptors and
quality control criteria must be in place to ensure
that industry can confidently purchase and use
these materials in building projects or product
manufacturing.

Although it only addresses educational facilities,
the American Collaborative for High Performance
Schools (CHPS)"™ is one of the most progressive
rating systems in operation that includes for
building disassembly or deconstruction. Twelve
states have state or region-specific high
performance school building criteria, including
California, Washington, New York, Massachusetts,
the New England States (Maine, Vermont, New
Hampshire, Connecticut, and Rhode Island),
Texas, Colorado and Virginia. Hawaii is under
development. There are 86 completed CHPS
schools across America and approximately 300
schools underway in the U.S. seeking CHPS
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recognition. 41 school districts, with over 1.6 million
total students enrolled, have committed to building
new schools or modernizing to the CHPS high
performance building standard, or using CHPS
resources. Qver 225 organizations are members
of the collaborative, including utility companies,
professional design and construction firms, product
manufacturers, non-profit organizations, schools
and school districts, and professional societies.

The average age of a school building in America is
40 years and most schools are typically demolished
by the age of 60. School owners may spend up to
three times the cost of the original construction in
repairs, renovations and demolition over a school’s
lifespan. CHPS therefore promotes designing for
adaptability and disassembly as a way for schools
to economically act as stocks of materials for
future buildings with minimal to zero loss of the
materials during renovations and disassembly. As

a by-product of this concept, schools will be able
to extend the lives of their materials through whole
building flexibility.

The designer is also encouraged to design major
systems with differing functions and lifespans to
promote disentanglement. For example:

«  Separation of envelope from structure.

«  Dedicated service voids (chases, raceways).

«  Separation of interior spatial plan from
structure.

«  Separation of finishes from substrate
associated with spatial plan, structure or
weather envelope.

«  Formajor systems such as roof or HVAC, etc.
provide access to and types of connections
that allow disassembly, e.qg.:

— Visible and/or ergonomic connections

— Human scale components and use of
industry standard connectors and tools /
equipment that are trade-friendly.

— Minimize number and different types of
connectors over whole building.

— Use of reversible connections (screws,
bolts, nails, clips).
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CHPS includes a sample building disassembly plan
(see Figure 29) as part of credit “LE3.2: Design

for Adaptability, Durability and Disassembly”, the
intention of which is to:

1. Reduce building material waste and
promote local building material reuse during
construction, renovation, repurposing of
space, and disassembly.

2. Provide spaces that are adaptable, durable,
and flexible.

3. Drive innovation in designing schools to
support disassembly and reuse.

Green building rating systems, such as CHPS,
are important mechanisms for introducing new
approaches and “stretch” goals for progressive
builders to adopt on a voluntary basis (see

2.6 Voluntary green building certification systems
and the overview provided in Annex B). As the
industry becomes familiar with the techniques,
policymakers can expand the application of the
policies to a broader range of building types and,
eventually, incorporate elements of the rating
system into legislation. In fact, these approaches
can leverage LCA as a methodology to evaluate
the benefits of deconstruction and material use
against the impacts of new materials on a life
cycle basis.

6.2 Portland’s ReBuilding
Center

In order for deconstruction policies to work, it is
important to make it easy for the deconstructed
materials to find their way back into the market.
The creation of centralized materials “reuse
centres” provide “one-stop-shops” for builders

by not only acting as used building material
depots, but also offer deconstruction services and
consulting to project teams.

The ReBuilding Center in Portland, Oregon' was
set up in 1998 to offer deconstruction services
which, on average, savages 85 per cent of a typical
wood frame house and then wholesales and retails
a wide range of used building and remodelling
materials (see Figure 30). The Center is currently
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working on the ReFind Education programme, private donations and volunteer support but is now a
featuring workshops and classes on how to safely successful financially self-sustaining social enterprise
and creatively work with used building materials. with non-profit federal tax status. In 2008, it won the
The Center was founded on government grants, City of Portland BEST Business Award.

Figure 29: lllustrative Building Disassembly Plan

Develop a comprehensive Disassembly Plan that incorporates design for disassembly, durability, and
adaptability principles. Even the best design for adaptability and disassembly will not be realized if

the building constructors, operators, and deconstructors do not understand how to implement the
disassembly processes as they were intended. Therefore, an important element of the design process
is the documentation and dissemination of the building’s design intent per its materials, components,
connections and form. The Disassembly Plan should also be updated to mitigate the deconstructor’s
need to “start from scratch” to understand the building. Include in specifications and contractor
agreement language that stipulates development of as-built drawings and materials inventory of major
systems. A successful Disassembly Plan should include:

- Statement of strategy for design for disassembly and adaptability relating to the building

« Demonstrate the strategy behind the designed reusable elements and describe best practice to
ensure they are handled in @ way which preserves maximum reusability.

« Building elements

« Provide an inventory of all materials and components used in the project together with specifications
(including Material Safety Data Sheets as applicable) and all warranties, including manufacturers’
details and contacts.

- Describe the design life and/or service life of materials and components.

- Explain reusable, recyclable, and durable component and material selections that facilitate
adaptability, disassembly, reuse, and recycling.

« Describe modular components and dimensions and plug and play components for major systems.

« |dentify best options for reuse, reclamation, recycling for all building elements. This may change
between time of construction and time of disassembly so the Plan should be updated.

« Provide instructions on how to deconstruct elements
- Provide up-to-date plans for identifying information on how to adapt and deconstruct the school.

+ Where necessary add additional information to the “as built” set of drawings to demonstrate the
optimum technique for removal of specific elements.

« Describe the equipment required to dismantle the building, the sequential processes involved and the
implications for health and safety as part of the management requirements.

« Advise the future contractors on the best means of categorizing, recording and storing dismantled
elements.

- Distribution of Disassembly Plan

Source: American Collaborative for High Performance Schools
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Images source: “A DIY Paradise:

The ReBuilding Center”,
(http://renters.apartments.com/a- >
diy-paradise-the-rebuilding center)

6.3 UK Aggregates Levy

Increasingly, environmental policy cannot be
approached purely as a technical issue, to be
resolved solely by requiring the use of specified
abatement technologies and setting limits on
emissions, etc. Where extensive and far-reaching
changes to existing patterns of production and
consumption are needed to achieve climate
change and sustainability goals, incentive-based
environmental regulation, that is, through market-
based instruments (MBIs) are being introduced. (A
summary on MBIs is provided in Annex B.)

Over ten years ago, the UK government has
introduced a national environmental tax on virgin
materials — specifically the commercial exploitation
of aggregates (quarry products). Virgin materials
taxes have been imposed in several countries,
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including Sweden, Denmark and the UK, for
aggregates — specifically gravel, rock, stone,
etc. These types of taxes tend to be applicable
to situations where monitoring of environmental
impacts (such as non-point source emissions) or
property rights regimes are had to implement.

Virgin materials taxes tend to be applicable to
situations where monitoring of environmental impacts
(such as non-point source emissions) or property
rights regimes are had to implement. For such tax
systems to work, there needs to be sufficient price
elasticity for the market to substitute alternative
(e.g. recycled) materials. Further, producers of
recycled materials may have few incentives to
enhance their waste sorting and processing
activities in the presence of virgin materials taxes.
S0, additional policies may need to be introduced
to increase the supply of recycled materials.
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The UK Aggregates Levy" came into effect in
2002 and imposes a fixed rate (£2.00) per tonne of
materials removed from its originating site. While
the primary objective is to limit the ecological
impact of extraction, an associated impact of such
alevy is on cement and concrete production,
which is one of the largest consumers of aggregate
products, and thereby to shift the market towards
lower impact material choices, such as wood.
However, for such tax systems to work, there
needs to be sufficient price elasticity for the market
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to substitute alternative materials (such as recycled
materials or tax-exempt materials, such as wood).
Further, producers of alternative materials may
have few incentives to enhance their capacity to
serve the market in the presence of virgin materials
taxes. For example, regulations may need to be
adjusted to allow the use of alternative materials,
such as wood and additional policies may need to
be introduced to increase the supply of recycled
materials via improved and expanded waste
sorting and processing activities.



Annex B
Definitions of terms

Product certification and
labelling schemes

Environmental product labelling schemes (also
known as “green labels” or “eco-labels”) can be
voluntarily provided by manufacturers or mandated
by governments to inform consumers about a
product’s environmental impacts. Criteria and
standards for eco-labelling schemes vary widely.
Some are set through government regulation such
as the EU Ecolabel)”” others may be developed by
industry for industry (e.g. the U.S. Carpet and Rug
Institute’s GreenLabel program).”® Ideally, criteria
are developed and revised in a transparent way
by a group of experts. International standards for
product labelling practices are provided within

the 1ISO 14020 to 14025 series, which deals with
environmental labels and declarations.

The information that goes into the life-cycle
assessment (LCA) of a product, assembly or entire
building, is provided by manufacturers via an
Environmental Product Declaration (EPD). An EPD
includes information about the environmental
impacts associated with a product, such as:

Raw material acquisition

Energy use and efficiency

Content of materials and chemical substances

Emissions to air, soil, and water

Waste generation
The criteria for developing EPDs are described
under ISO/CD 21930. EPDs must be created in
accordance with the relevant Product Category
Rulings (PCRs) described under ISO 14025.
PCRs provide product category specific rules,

requirements, and guidelines for calculating and
reporting environmental impacts across the full
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life cycle of a product using life cycle assessment
(LCA). As a contribution to standardizing product
sustainability assessment and communication, the
Guidance for Product Category Rule Development
(developed by the Product Category Rule Guidance
Development Initiative)” specifies requirements
and recommendations on:

Steps to be taken before PCR creation,
Elements of PCRs,
Review, publication, and use of PCRs, and

Best practices with PCR development and
management.

Also, the European Commission (EC) just recently
released its Communication on a Single Market for
Green Products,®® which includes the use of a product
environmental footprint (PEF) — a type of product claim
that requires PEFCRs (equivalent to PCRs).

There is also a movement to introduce Health
Product Declarations (HPDs) that are designed for
the accurate and impartial reporting of product
contents and each ingredient’s relationship to the
bigger picture of human and ecological health.
The HPD objectively defines the critical information
needed to support accurate supply chain disclosure
by manufacturers and suppliers, and informed
decisions by building designers, owners, and users.

Life-cycle assessment
(LCA) of building materials,
assemblies and structures

A product or material life cycle is defined as
the “Consecutive and interlinked stages of a
product system, from raw material acquisition
or generation from natural resources to final
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disposal”’® LCA'is a universally accepted tool to
assess and compare the environmental impacts

of products and services that go into buildings

as well as the buildings themselves. It is a state-
of-the-art methodology, framed by the ISO
14040/14044 standards,”® that allows the potential
impacts of products, processes or services to be
guantified over their entire life cycle, i.e. from raw
materials extraction to final disposal (ISO 2006a;
ISO 2006b). LCA can evaluate a broad range of
environmental considerations (such as embodied
energy, global warming potential, impacts on water
quality, impacts on human health, etc.) against
explicitly declared criteria and give a summary of
environmental performance. Such assessments
can be used for benchmarking performance and
monitoring progress towards improvement of
performance. LCA is therefore a powerful way

to provide manufacturers and suppliers with
science-based information to manage and reduce
the environmental impacts of their materials and
products as well as make operating, manufacturing
and supply chain decisions. At the same time, LCA
can inform designers and the public of the impacts
associated with a material, product or entire
building and also provide a basis for demonstrating
and communicating the result of efforts to improve
environmental performance in construction

works (assemblies, structures, civil infrastructure,
etc.). Of course, LCA is essentially a tool that
enables objective evaluations to take place it is
not intended to be used in place of policies and
regulations which are essential to, for example,
establish sustainable forest management practices,
energy efficiency standards in buildings, etc..

For a long time, LCA has existed largely within

the domain of academic and research activities.
However, the situation is changing. Arguably, the
most advanced research and development is in
Europe where the CEN/TC 350 technical committee
(an initiative from the European Committee for
Standardization (CEN)) administers a range of
pan-European standards for LCA that are also the
national standards for each of the member states.
CEN signed an agreement with the International
Organization for Standardization (ISO) in 1991 to
ensure technical cooperation between the ISO and
European standards.®
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The challenge to widespread adoption of LCA is
the availability of data and tools. LCA is a data-
intensive process and current, comprehensive,
regionally appropriate life cycle inventories (LCls)
of materials data need to be developed, collected
and maintained prior to the implementation of

a successful LCA-based building policy. Also,
materials-based performance metrics are
necessary to ensure consistency and fairness for
industry so that improvement can be measured
over time. A report from the OECD on sustainable
materials management provides a critique of
LCA®* and notes that while LCA approaches

may help to identify differences in potential
environmental impacts from different approaches
to production, or to different consumption
decisions, economic consequences do not
emerge through a LCA. The economic implications
of a policy may need to be addressed separately
using cost-benefit analysis or other economic
decision-making tools.

Green building rating
systems and standards

There are over 60 green building rating systems

in effect, worldwide. They provide consumers,
building professionals and government regulators
with @ means to evaluate the environmental
impact of a particular structure under a series of
categories such as energy, water, occupant health,
materials and location. Green building rating
systems are voluntary by nature and therefore only
apply to a sub-set of leadership-level buildings.
Indeed, most providers state that their intention

is, at best, to target the “top 25 per cent”™® which
therefore dilutes their intensity of effectiveness

to an entire building stock. Many green building
rating systems are administered by not-for-

profit organizations that are independent from
government regulators. In some jurisdictions, policy
makers are attempting to leverage the presence
of rating systems to effectively “outsource” the
review and verification of the green features and
performance of building projects. While this may
expedite the requlatory process, there may be
challenges in terms of:

 E



«  Schedule: builders need to know that their
project meets the green criteria early in the
construction process, yet most rating systems
do not issue certification until after the project
is complete making it difficult to enforce
controls on companies which no longer have
a relationship to the building.

«  Fit: while rating systems are generally very
comprehensive and address a wide range
of environmental impacts, they are usually
positioned at a national level and do not
necessarily consider the local characteristics
of a particular project.

«  Clarity: most rating systems use a checklist
approach to award points for optional
building features that support green design.
The more points, the greener the building.
However, it is not always possible to be sure
that a certified building has scored well in
particular categories. For example, a certified
building may have secured the majority of its
credits for “in-use” energy efficiency and not
addressed materials.

Enforcement: rating system providers are
usually not-for-profits and may not have
the legislative muscle necessary to hold
developers and builders accountable in the
event of failure to perform.

Green building standards are different from rating
systems and set pass-fail levels of performance.
They are confirmed early in the construction
process and are more likely to be administered
by government agencies with enforcement
capabilities. Examples include Passive House
(Passivhaus)® in Germany, ASHRAE 189" in the
U.S. and MINERGIE-ECO™® in Switzerland.

Market-based instruments
(MBIs)

To make a serious impact on some of the major
environmental problems now facing policy-makers,
environmental policy cannot be approached
purely as a technical issue, to be resolved solely
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by requiring the use of specified abatement
technologies and setting limits on emissions, etc.
Extensive and far-reaching changes to existing
patterns of production and consumption are
needed to achieve national and international
climate change and sustainability goals, and
these changes will inevitably entail substantial
economic costs. The search for instruments
capable of minimizing these costs, and of
achieving behavioural changes across all sectors,
has led policy makers to pay close attention to
the potential for incentive-based environmental
regulation, that is, through economic instruments.
The range of possible tools includes:

.« Grants, subsidies and other types of funds

«  Preferential loans (such as low or zero interest
that may be backed by governments)

«  lLand-pricing strategies

«  Feesand licenses

«  Government-backed insurance policies
«  Taxes and levies (such as import tariffs)

« Taxincentives (such as rebates, credits or
exemptions on Value Added Tax (VAT), Goods
and Services Tax (GST), etc))

«  (Tradable) supplier obligations and
responsibility notes

«  Third party financing
« Audits
Minimum requirements and penalties

«  Deposit-refund systems

Implementing an MBI commonly requires some
form of regulation. They can be implemented in a
systematic manner, across an economy or region,
across economic sectors, or by environmental goal
(e.g. primary energy). For example, environmental
taxes (such as virgin materials taxes) can be
particularly valuable where wide-ranging changes
in behaviour are needed across a large number of
production and consumption activities. They can be
simple, easy to understand and generate revenues
for governments. Altering market dynamics at

the production and end-of-life stages of building
materials can have a striking effect on the
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environmental impacts of the resulting products in
terms of emissions and waste reduction as well as
energy and water efficiency during their life cycle.
However, the effect on materials prices should be
considered to avoid substitution for cheaper less
sustainable options.

Many types of MBIs designed by governments
and utilities to address “in-use” energy and GHG
emissions exist today, which could provide useful
models for encouraging the use of sustainable
materials. Product and technology incentives,
grants, equipment rebates could be extended

to recognize the environmental footprint of the
materials. They can also target local manufacturers
with incentives to improve the efficiency of
industrial processes. For example, an energy-
efficient equipment upgrade for a building
materials manufacturing facility will help to reduce
the primary energy consumption and embodied
GHGs associated with the materials produced.

Performance-based building
incentives

Builders who achieve prescribed environmental
performance standards may be rewarded with
additional developable floor area, exemptions
from (or reductions in) certain building permit fees,
development cost charges, or other economic
considerations. For example, “Density Bonuses”
can be used to inform the scope, form and use of
development as well as functional, environmental
and social performance outcomes. Density
Bonuses offer developments a level of density that
surpasses the allowable Floor Area Ratio (FAR) in
exchange for greener development (including the
use of sustainable construction materials). In some
locations where green building rating programs
are in use, density bonuses can be offered for
achieving certain certification levels. A number

of Swiss cantons have adopted this instrument in
order to promote the construction of buildings that
comply with the MINERGIE™® building standard.

Development Cost Charges (DCCs) are designed
to help finance growth-related infrastructure. They
are one-time charges that local governments can
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levy on most new subdivision and building at the
time of approval. DCCs shift financial responsibility
for providing capital costs for off-site infrastructure,
including sewer, water, storm drainage, roads,
public amenities and parkland, from the general
tax base to the developers of new growth requiring
the infrastructure. Conditions to DCCs in terms of
sustainable materials use can be stipulated.

Land use plans and zoning
laws

Legislation can be established that requires

or prohibits certain building uses or types of
construction (e.g. in climatically or seismically
high-risk locations). Special designations may be
applied to lands that require specific environmental
measures or performance criteria (for example, the
building or neighbourhood must achieve a certain
green building rating system certification level or
score).

Planning, designing and constructing buildings is a
long-term undertaking and developers appreciate
certainty in the market. Long-range plans are
particularly important mechanisms to send clear
and sustained signals to industry of current and
future development priorities. For example, an
Integrated Community Sustainability Plan (ICSP) is
any existing or new long-term plan, developed in
consultation with community members, to help
the community realize sustainability objectives
within environmental, cultural, social and economic
dimensions of its identity. An ICSP can be part

of an overall Official Community Plan (OCP) and
can incorporate policies to address land pricing,
use of local materials and/or sustainable building
performance requirements.

Policies describing desired
building form, function and
character

Policies and regulations can be established as a
means of controlling development to achieve a
specific urban form, function or character. “Form-
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based codes” can be an effective response to

the challenges of urban sprawl, deterioration of
historic neighbourhoods and neglect of pedestrian
safety in new development. Tradition has declined
as a guide to development patterns, and the
widespread adoption by cities of single-use zoning
regulations has discouraged compact, walkable
urbanism.

Form-based codes are a tool to address these
deficiencies, and to provide local governments
with the regulatory means to achieve development
objectives with greater certainty. For example,
form-based codes can be used to promote
historical or local character, which promote
retention of existing buildings and traditional
construction techniques, which may encourage
the use of local materials, and, at the same time,
deliver climate-appropriate solutions.

Building codes

Building codes and regulations specify the
minimum standards to which buildings and non-
building structures (such as bridges, tunnels, etc.)
must be designed to perform, primarily in order to
protect public health and safety. Building codes
can be complex and are usually intended to be
applied by design and construction professionals.
Increasingly, building codes have started to
include issues relating to “in-use” energy and
water efficiency and some are being extended to
consider the construction process, materials and
assembly. For example, building codes can include
requirements for construction waste diversion,
prohibit the use of certain materials, and establish
minimum environmental performance criteria.

Historically, reqgulatory controls have generally
been highly prescriptive in nature. In the last

20 years, however, there has been a growing
transition to objective-, functional- and
performance-based building regulations. In these
regulations, the focus has shifted from prescribing
solutions to identifying objectives, functional
requirements, and performance expectations,

and allowing for a wider selection of compliance
options. These “functional-based” policies can help
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to encourage advances in building technology and
can lead to innovative, efficient solutions using
sustainable materials.

Legislation that promotes
renovation and adaptability

Requirements for building renovations and
upgrades may be imposed to ensure that the
existing building stock complies with certain
regulatory criteria. This is quite common where
jurisdictions are accountable for ensuring that the
existing building stock performs to specified levels
of energy efficiency, GHG emissions, etc.

Policy triggers (such as time of sale or purchase,
age of building or equipment or the building’s
location) can be established which cause a certain
number and type of improvements to be required.
Renovations may be mandated by legislation or the
indirect consequence of the implementation of a
building environmental labelling scheme.

Functional adaptability is the ability of a building
to be adaptively reused for a different purpose to
that for which it was originally designed. This is
indicated by qualities of design such as generous
ceiling heights, over-designed structure and high-
levels of ‘buildability” (a combination of simple,
standardized construction and often prefabricated
construction systems). Climate change adaptability
requires the use of resilient materials, bio-
climatic design strategies and integration of
strategies for more autonomous provision of
essential building services. The extent to which
buildings are designed for deconstruction using
recyclable materials is also an important indicator
of the potential for future economic feasibility of
achieving a zero-waste building sector.

End-of-waste criteria

The construction industry is a significant
generator of waste, the vast majority of which
can be recycled and re-used. In order to facilitate
and promote recycling of construction and
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demolition (C&D) waste, while ensuring a high
level of environmental protection, reducing the
consumption of natural resources and minimizing
the amount of waste sent for disposal, some
countries have established criteria to define when
a waste ceases to be a waste and becomes a
secondary product®® Certain specified waste
ceases to be waste when it has undergone a
recovery operation and complies with specific
criteria developed in accordance with the following
conditions:

«  The substance or object is commonly used for
specific purposes

- Amarket or demand exists for such a
substance or object

«  The substance or object fulfils the technical
requirements for the specific purposes and
meets the existing legislation and standards
applicable to products

«  The use of the substance or object will not
lead to adverse environmental or human
health impacts

+  Limiting values for pollutants where necessary
and shall take into account any possible
adverse environmental effects of the
substance or object

Consistent definitions of secondary products create
legal certainty for waste management decisions
and for the different actors dealing with specific
waste streams, including producers and users of
the recycled material. Investment decisions on
new treatment capacities for the management of
waste require legal certainty. Definitions would also
improve compatibility of requlatory frameworks for
the recovery and reuse of secondary materials.

Currently, in some cases, materials generated

in one country are not considered to be wastes;
however, if transported to countries with different
regulatory approaches, they might be considered
wastes and require waste management control,
hampering the functioning of the internal market.
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Consequently, producers and users tend to
restrict themselves to national markets avoiding
administrative and judicial costs or risks of an
unclear waste status of the materials.

"Zero-waste” goals

Most countries monitor the flows of material

into their waste streams. The most prevalent
construction waste materials are wood, mineral
aggregates, metals, other waste (paint, ceramics,
rubber, bitumen, etc.), plastics, organics and glass.
Reducing waste generation over a building’s
life-cycle is crucial to the sustainable performance
of buildings and creating a “circular economy”

for construction materials. Material wastage on
building sites due to managerial or technological
deficiencies increases materials consumption as
well as the amount of waste generated.

Fundamental to waste diversion is the 5Rs waste
hierarchy, which prioritizes policy approaches:

«  Rethink waste and adopt environmentally-
friendly practices

«  Reduce the amount of waste produced
«  Reuse materials repeatedly.
«  Recycle materials through local programs

< Recover the core properties of the materials
(such as embodied energy) by using them to
generating energy-from-waste (e.g. through
landfill gas-to-energy).

/ero-waste goals are designed to minimize waste
to landfill and to encourage diversion solutions.
Targets can be set for C&D waste diversion. Tipping
fees and/or landfill taxes can be imposed for
materials disposed in landfills and “eco-fees” can
be charged on the purchase of new materials that
are difficult to dispose of. Where a viable market
solution (including the provision of collection and
processing centres) is in place for waste minerals,
disposal bans can be implemented.
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any technical conversion process or transportation. Primary energy can be non-renewable or renewable. Non-renewable
primary energy is found in sources that are finite like oil, uranium, or coal. Renewable primary energy is found in virtually
endless sources like water, solar radiation, or wind.
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182  The International Standards Organization (ISO) has developed a suite of protocols under which LCA is to be conducted,
data is to be collected and information is to be reported. LCA methodology is set out in the ISO 14040 series. Supporting
documents include Product Category Rules (PCRs) described in ISO 14025 and Environmental Product Declarations (EPDs)
outlined in ISO/CD 21930 (see below). An additional standard—ISO 21931-1:2010— establishes a framework for methods
of assessment of the environmental performance of buildings and related external works. An additional standard—ISO
21931-1:2010— establishes a framework for methods of assessment of the environmental performance of buildings and
related external works. ISO 21931 does not set benchmarks or levels of performance relative to environmental impacts and
aspects. Instead it aims to bridge the gap between regional and national methods for the assessment of the environmental
performance of buildings, by providing a common framework for their expression.

183 EN15643-1:2010: “Sustainability of construction works — Sustainability assessment of buildings — Part 1: General framework”
establishes very general principles and requirements for the development of a number of subsequent standards. The
methodological framework defined is applicable for all kinds of buildings and is based on a life cycle approach
EN 15643-2:20M: “Sustainability of construction works — Assessment of buildings — Part 2: Framewaork for the assessment
of environmental performance” establishes specific guidelines for the assessment of the environmental performance of
buildings
EN 15804:2012: “Sustainability of construction works - Environmental product declarations — Core rules for the product
category of construction products” provides a structure for the development of product category rules (PCR) for construction
products so that the environmental product declarations (EPD) created using these PCRs are harmonized. The PCRs for
different construction products in compliance with the EN 15804 standard are currently in development
EN 15978:2011: “Sustainability of construction works — Assessment of environmental performance of buildings — Calculation
method” provides calculation rules for the assessment of the environmental performance of buildings based on EN 15643-1
and EN 15643-2 guidelines as well as using data for construction products coming from EN 15804 compliant EPDs when
available.

These standards have been developed in accordance with the I1SO standards so that they do not contradict main issues.

184 Page 175. OECD (2012), Sustainable Materials Management: Making Better Use of Resources, OECD Publishing. http:/dx.doi.
0rg/10.1787/9789264174269-en

185  For example, as stated in the U.S. LEED Homes rating system introduction:
http://www.usgbc.org/Docs/Archive/General/Docs7982.pdf

186 www.passivhaus.de

187 www.ashrae.org/standards-research--technology/standards--guidelines
188 www.minergie.ch

189 http://www.minergie.ch/

190 Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste quoted in “End-of-
Waste Criteria”, authors: Luis Delgado, Ana Sofia Catarino, Peter Eder, Don Litten, Zheng Luo, Alejandro Villanueva JRC
Scientific and Technical Reports, 2009. ftp.jrc.es/EURdoc/JRC53238.pdf
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Some facts about the Committee on Forests
and the Forest Industry

The Committee on Forests and the Forest Industry is a subsidiary body of the United Nations Economic
Commission for Europe. It constitutes a forum for UNECE member states to consult with each other and
work together on issues related to forestry, the forest industry and forest products. All countries in Europe,
the Commonwealth of Independent States, the United States, Canada and Israel are members of the UNECE
and participate in its work.

Working towards achieving sustainable development, the Committee provides member states with the
information and services they need for policy- and decision-making regarding their forest and forest industry
sectors, including the trade and use of forest products and, when appropriate, formulates recommendations
addressed to governments and interested organizations. To this end, it makes the following commitments:

1. With the active participation of member states, to undertake short-, medium- and long-term analyses
of developments in, and having an impact on, the forest sector, including those offering possibilities for
the facilitation of international trade and for enhancing the protection of the environment.

2. Insupport of these analyses, to collect, store and disseminate statistics relating to the sector, and carry
out activities to improve their quality and comparability.

3. Provide the framework for cooperation e.g. by organizing seminars, workshops and ad hoc meetings
and setting up ad hoc groups for the exchange of economic, environmental and technical information
between governments and other institutions of member states for developing and implementing
policies leading to the sustainable development of the forest sector and to the protection of the
environment in their countries.

4. Carry out tasks identified as being of priority, including the facilitation of subregional cooperation and
activities in support of the economies in transition of central and eastern Europe.

5. To keep under review its structure and priorities and cooperate with other international and
intergovernmental organizations active in the sector, and in particular with the Food and Agriculture

Organization of the United Nations and its European Forestry Commission, and with the International Labour

Organization, to ensure complementarity and avoid duplication, thereby optimizing the use of resources.

You can get more information about the Committee’s work by writing to:

info.ECE-FAOforests@unece.org

UNECE/FAQ Forestry and Timber Section

Trade and Sustainable Land Management Division
United Nations Economic Commission for Europe
Palais des Nations

CH-1211 Geneva 10, Switzerland

Fax: +4122 917 0041
www.unece.org/forests
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United Nations Publications Offices as follows:

Sales and Marketing Section, Room DC2-853
United Nations

2 United Nations Plaza
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E-mail: publications@un.org
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