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1. Policies that provide 
information and 
encourage voluntary 
action

1.1 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). 

The Common Materials Metric (CMM)86 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”.87 
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 CO2 per m2 in both 
construction phase and operation phase”.88

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 ISO 
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14040/14044 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.89 
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 

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 35090

• ISO TC59/SC1791

• International Initiative for a Sustainable Built 
Environment92

• LEnSE93

• OpenHouse94

• Perfection95

• SuPerBuildings96

• Sustainable Building Alliance (SBA)97

• 2000-Watt Society98

• BEES 4.099



58

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

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 

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.100 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 ubiquitous throughout the EU. In America, the 
Green MLS Toolkit101 has been adopted in several 

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.102

1.3 Publicly Available 
Specification 2050  

The Publicly Available Specification (PAS) 2050103 
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 a 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 
EN ISO 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: 

• An established “functional unit” (e.g., a 100 
gram croissant or a 1-liter reusable plastic 
water bottle and cap). 

• 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 (B2B) – 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 (CO2e) 
impact over a 100-year period 

• C02 and non-C02 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”104 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.g., 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 
products105 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 2070106 
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 

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.107 In the U.S., 302 
million hectares or 33 per cent of the total land 
area of the United States is forest land108 and the 
American forest products industry is among the top 
ten manufacturing sector employers in 48 states 
and generates over $200 billion a year.109

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 Council110 in cooperation with 
major North American wood associations as well as 
government agencies and other funding partners. 
In Canada, WoodWORKS!111 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 Wood112 (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 

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 
- a 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 Germany113 and the Bern 
University of Applied Sciences114 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 
it is 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 
workers 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 

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.115 
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.116 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 70 schools across Canada that 
are presently certifying students. This includes 
some schools in B.C., Saskatchewan, Ontario, New 
Brunswick and Yukon. WoodLINKS itself is 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 11/12, 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 

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.  
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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 
programme117 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. 

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
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Figure 22. Flemish sustainable materials management goals 

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

Flanders recycles over 90% C&D 
waste and has established clear 
commitments to build and operate 
energy efficient buildings 

Flanders has a full-fledged policy 
that incorporates the accounting of 
the environmental impacts of 
materials in the overall assessment 
of sustainability in buildings. 

Materials with the smallest 
environmental impact are deployed 
for the construction of buildings and 
neighbourhoods, infrastructure and 
roads. 

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

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

 

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

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. 

 

Integration of the method in existing 
instruments that measure the 
sustainability of buildings was 
launched 

  

Source: Openbare Vlaamse Afvalstoffenmaatschappij (OVAM), (www.ovam.be)   

 

 

Source: Openbare Vlaamse Afvalstoffenmaatschappij (OVAM), (www.ovam.be)
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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 regulation, monitoring (including the 
development of sustainability indicators) 
partnership liaison, pilot projects and so on. 
OVAM will be particularly involved:

 ― At the 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 

the development of its own “Environmental 
Performance of Materials used in Building 
Elements”118 (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 2011a, 2011b, 2011c),119 or 
foreign life cycle inventory databases (LCIs) such 
as the Swiss “coinvent” (v2.2, 2010),120 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 BBRI 
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 1.1 
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

• Ionising radiation effects on humans

• Eco toxicity (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 CO2 equivalents 
multiplied by Y €/kg CO2 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.

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 
l’Environnement

The French government has developed an 
environmental programme, “Grenelle de 
l’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 CO2 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 II (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 II, the BP X30121 
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.g. services).122

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.123

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)124 
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”, 

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,125 but now offered 
internationally through the International Passive 

Source: BRE

Figure 23: BRE GreenGuide example for an 
interior timber stud partition
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House Association (iPHA),126 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.127 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*

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.128 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.129 For example, the Swiss 
MINERGIE-P standard130 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.131
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2.5 International Green 
Construction Code

Developed and primarily used in the U.S., the 
International Green Construction Code (IgCC)132 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 
codes133 including provisions of the International 
Energy Conservation Code134 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)135) and incorporates the 
American ASHRAE Standard 189.1136 as an alternate 
path to compliance. The IgCC includes measures to 
conserve materials including requirements for at least 
55 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 a 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.)

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 ISO 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 ISO 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 III), 
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 III EPD -- Products 
with thirdparty certification (Type III), 
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)

Figure 24: The U.S. Green Building Council’s 
LEED Version 4 includes credits 
for completing a LCA

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 m2 of floor area have been 
certified using BREEAM since its inception in 1990,137 
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,138 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 U.S.

Historically, rating systems tended to under-
represent the value of wood as a sustainable 
construction material.139 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. 

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”140 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 LCI 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.

• 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.141 PEFC offers a Project Chain of 
Custody certification for building projects,142 
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.143 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 

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 1995.144

In October 2011, the Finnish Ministry of Employment 
and the Economy set up the Strategic Programme 
for the Forest Sector145 a key component of 
which is the Finnish National Wood Construction 
Programme146 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

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 

 ― 7,500 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.147

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 m3 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 m3 to just over 19 
million m3 in 2011. Forest ownership in Japan can be 
divided into approximately 70 per cent for private 
owners including local governments, and 30 per 
cent for the national government.148

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.149 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.150

Approvals to add species and applicable 
construction methods are made at the prefecture. 

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. 



76

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

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”,151 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 
innovation 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 

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 2011, a three-part plan addressing the USDA’s 
green building practices152 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 (1,000m2) 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 competition153 
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 Council 
(a 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 3-5 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, Wisconsin154 

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 

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

The Norwegian Wood-based Innovation Scheme155 
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 Norway156 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 3rd party expert for review. As 
a result, Norway does not, for example, impose 
height limits for wood buildings.157

Figure 26: Verdens Høyeste 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)
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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 

Oregon). In August 2014, the State of Georgia’s 
Senate Bill (S.B.) 301158 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 Construction159 
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.
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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 rubble160 from earthquake-damaged buildings.

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

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 2011 
“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),163 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 
system162 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 

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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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.163

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 countries164 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/m2/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 

Engineering (OIB) Richtlinie 6 (2011)165 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 Tower166 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 3rd 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.167

Figure 28: Life Cycle Tower (LCT) is a 10 storey 
wood office building in Austria

Design credit and image source: CREE 
(www.creebyrhomberg.com)
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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,168 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 (ZRMK) 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 

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 Challenge169 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 

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.170

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 2010171 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)172 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:173

• 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 

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 unique 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 

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)174 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. Over 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.

• For major systems such as roof or HVAC, etc. 
provide access to and types of connections 
that allow disassembly, e.g.:

 ― 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).

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, Oregon175 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, 
featuring workshops and classes on how to safely 
and creatively work with used building materials. 
The Center was founded on government grants, 

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 a 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.

• Identify 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

Figure 29: Illustrative Building Disassembly Plan

private donations and volunteer support but is now a 
successful financially self-sustaining social enterprise 
with non-profit federal tax status. In 2008, it won the 
City of Portland BEST Business Award.
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Figure 30: The ReBuilding Center in Portland, Oregon

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, 

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. 
So, additional policies may need to be introduced 
to increase the supply of recycled materials.

Images source: “A DIY Paradise:  
The ReBuilding Center”,  
(http://renters.apartments.com/a-
diy-paradise-the-rebuilding center)
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The UK Aggregates Levy176 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 
a levy 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 

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.
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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),177 others may be developed by 
industry for industry (e.g. the U.S. Carpet and Rug 
Institute’s GreenLabel program).178 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 ISO 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 

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)179 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,180 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 

Annex B

Definitions of terms
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disposal”.181 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,182 that allows the potential 
impacts of products, processes or services to be 
quantified 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.183

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 (LCIs) 
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 
LCA184 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 a 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”185 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 regulatory process, there may be 
challenges in terms of:
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• 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)186 in Germany, ASHRAE 189187 in the 
U.S. and MINERGIE-ECO188 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 

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)

• Land-pricing strategies

• Fees and licenses

• Government-backed insurance policies

• Taxes and levies (such as import tariffs)

• Tax incentives (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 MINERGIE189 building standard.

Development Cost Charges (DCCs) are designed 
to help finance growth-related infrastructure. They 
are one-time charges that local governments can 

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, regulatory 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 

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.190 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 

• A market 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 regulatory 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. 

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).

Zero-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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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. In support 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/FAO 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: +41 22 917 0041
www.unece.org/forests
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a This study provides an overview of the current policy and regulatory environment regarding 

sustainable construction materials in the building sector in Europe 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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