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POLICY 4: ADVANCING TECHNICAL SPECIFICATIONS AND 
STRUCTURAL NORMS 

 

“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 59.1 million hectares of forestland 
in B.C, 55.2 million hectares (93 per cent) are publicly owned.49  
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 
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 2011, Forestry Innovation Investment Ltd (FII) assumed management of the WFI. FII 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.50  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 WFI 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-based 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. 

The WFI is 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.  FII 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.  

                                                             
49 www.for.gov.bc.ca/hfp/sof/2006/charts/c11_1.jpg  
50 www.bcfii.ca   
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“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 59.1 
million hectares of forestland in B.C, 55.2 million 
hectares (93 per cent) are publicly owned.49

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 

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 2011, Forestry Innovation Investment Ltd 
(FII) assumed management of the WFI. FII 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.50 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 
WFI 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-based 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 WFI is 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.  FII 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)51 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 Ministère des 
Forêts, 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 

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,52 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 Bâtiment 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 FII to create close 
partnerships with the Binational Softwood Lumber 
Council53 and the Softwood Lumber Board54 with 
key delivery agents such as the American Wood 
Council55 and the Canadian Wood Council.56 
The result is a coordinated approach to R&D 
investment, professional education programmes 
(such as the Rethink Wood initiative)57 and in-the-
field technical support for architects, engineers and 
builders via the WoodWORKS! programmes (in the 
U.S.58 and in Canada).59

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. 

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 Ontario60 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. 
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Figure 16: Innovative wood roof structure to the Richmond Olympic Oval, Canada

Design: Fast + Epp Structural Engineers www.fastepp.com and Cannon Desgin www.cannondesign.com
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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)61 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.

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  
 

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 Products62 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 Homes63 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)64) with a means to frame potentially complex information about construction products 
consistently and aligned with commonly accepted 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”.65  
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 6001 is contained in the BRE Green Book Live Responsible Sourcing of Construction 
Products”66, which includes a recently updated searchable online database of current certificate holders that displays all 
the environmental criteria for which each product is certified.  

                                                             
62 www.bre.co.uk/page.jsp?id=1514  
63 www.breeam.org/page.jsp?id=86  
64 http://ec.europa.eu/environment/gpp/index_en.htm  
65 Communication (COM (2008) 400) “Public procurement for a better environment”, http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52008DC0400  
66 www.greenbooklive.com/search/scheme.jsp?id=153  
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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 Products62 
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 Homes63 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))64 with a means to frame potentially 
complex information about construction products 
consistently and aligned with commonly accepted 

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”.65

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 6001 is contained in the BRE Green Book Live 
Responsible Sourcing of Construction Products”,66 
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

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 

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, 
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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 strategy67 to BES 6001 and has 

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 project68 (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 

Figure 18: Schematic of the application of BES 6001 on London's Crossrail project
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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,69 was 
a principle industry stakeholder that contributed 
toward the reinforcing steel sector creating its own 
responsible sourcing certification scheme called 
Eco-Reinforcement70 based on BES 6001. Skanska’s 
Eco-Reinforcement Steel Supply Chain71 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.72 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 kgCO2/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 

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

• Access to 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)73 
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

• Identifying 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 

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.74 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 strategy75 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 
 

“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.76 By 
2012, recycling and recovery rates for C&D waste had reached 95 per cent,77 which in part has been attributed to the 
“command and control” approach adopted by the government in 2001, following the centralization of waste 
management.78 At €107.49 per tonne,79 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 
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 Appendix 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).  
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, 

                                                             
76 Dutch Waste Management Association Annual Review 2013 www.wastematters.eu/uploads/media/DWMA_Annual_Review_2013.pdf  
77 Dutch Ministry of Housing, Spatial Planning and the Environment,”The National Waste Management Plan Part 1 Policy framework”, 
www.ilent.nl/Images/LAP_beleidskader_engelstalig_tcm334-335190.pdf  
78 OECD, “Sustainable Materials Management: Making Better Use of Resources,” (2012)  
79 Bio Intelligence Services, “Use of Economic Instruments and Waste Management Performances”, for the European Commission (DG 
EV) Unit G.4 Sustainable Production and Consumption, 2012 http://ec.europa.eu/environment/waste/pdf/final_report_10042012.pdf 
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“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.76 By 2012, recycling and recovery rates for 
C&D waste had reached 95 per cent,77 which in part 
has been attributed to the “command and control” 
approach adopted by the government in 2001, 
following the centralization of waste management.78 
At €107.49 per tonne,79 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 

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 CO2 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 

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.80 There are limits to the amount of 
materials that can be left on site and mixed with soil 
after demolition, and also regulations stipulating 
what materials can be reused (e.g. 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. 



44

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

The Dutch are leveraging activities at the 
international level such as the European Commission 
Waste Framework Directive,81 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-

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.82

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. 

Figure 19: A ‘Design for Adaptability’ concept for a Dutch house showing 
typical life cycles for the various elements used in construction

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.
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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 

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, it is 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 CO2 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 LCIs 
and the NIBE “Basiswerk Milieuclassificaties 
Bouwproducten”83 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. It is claimed these 
projects have facilitated the transfer of knowledge 
and expertise through newly formed partnerships, 
culminating in new innovative developments.84 
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 

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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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

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. 

Summary of findings
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Figure 20: Goals of policies included in the study  
(those subject to deeper investigation are highlighted)

Selected policy GHG 
reduction

Environmental 
impacts 

Promote 
wood 

Life-cycle 
based

1. Information-based policies 

WoodBox public outreach programme l l l

1.1 UNEP SBCI Common Material Metric l l l

1.2 Green Multiple Listing Service Toolkit l l

1.3 Publicly Available Specification 2050 l l l

1.4 WoodWORKS! project-based technical assistance l l

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

l l l

1.6 WoodLINKS training programme l

2. Policies that advance environmental norms 

2000-Watt Society Energy Vision l l l

2.1 Materials Awareness Policy and the “Environmental 
Performance of Materials used in Building Elements” method 

l l l

2.2 Grenelle de l’Environnement l l l

2.3 BRE Green Guide to Specification l l l

2.4 Passive House l l

2.5 International Green Construction Code l l

2.6 Voluntary green building certification systems l l l

2.7 Product certification schemes l l l

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

Wood Resource Policy l l l l

3.1 Strategic Programme for Finland’s Forest Sector l l l

3.2 Wood Use Points Programme l l l

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

l l l

3.4 USDA high-rise wood innovation competition l l l

3.5 Norwegian Wood-Based Innovation Scheme l l l

3.6 Promoting the use of wood in American government buildings l l l

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

The Wood First Initiative l l l

4.1 Post-tensioned wood buildings for seismic design l l l

4.2 Performance-based codes and tall wood structures l l l

5. Public procurement policies

BES 6001 Responsible Sourcing of Construction Products l l l

5.1 Decree on Green Public Procurement l l

5.2 California Green Chemistry policy l l

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

Chain-Oriented Waste Policy l l l

6.1 Collaborative for High Performance Schools l l l

6.2 Portland’s ReBuilding Center l l l

6.3 UK Aggregates Levy l l
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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:

1. Information-based 
policies:
The WOODBOX travelling 
public outreach programme

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.

2. 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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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

• 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 

Figure 21: Simplified steps to developing 
performance-based building 
policies
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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 

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 

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. 

It is 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)85 
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 

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 LCIs, 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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