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Welsh Government commissioned 
Woodknowledge Wales to prepare a 
strategy for the integration of the Welsh 
forest industries supply chain with offsite 
timber construction. This document 
provides a strategic action plan to 
transform the use of home-grown timber 
in house building and help deliver the 
aspirations of the Well-being of Future 
Generations Act.

The actions seek to increase supply 
chain integration, encourage a focus 
on producing high-value construction 
products and address the chronic lack of 
tree planting in Wales.

Woodknowledge Wales champions the 
transformation of Wales into a high-value 
forest nation. Our purpose is to develop 
the forest industries sector to improve the 
natural and built environments, create 
meaningful and desirable employment 
and at the same time address the climate 
emergency. 

Woodknowledge Wales is an open and 
collaborative alliance. The proposed 
actions flow from our membership and 
are the result of learning from numerous 

workshops, from the Powys County 
Council led Home-Grown Homes research 
project and from housing developments 
delivered by our members throughout 
Wales.

Since our launch in 2016, we have 
stimulated demand for timber methods of 
construction and timber products. We have 
demonstrated that Welsh trees can meet 
our construction needs. But there is much 
more work to be done, particularly the 
need to strengthen the Welsh forestry and 
timber supply chains.

The actions proposed here will improve 
the quality and sustainability of housing, 
support the expansion of our timber 
manufacturing sector and address the 
failure to plant trees. We make no 
apologies in advocating for efficient 
productive forestry to meet our need for 
timber in construction and other markets; 
for modern mixed forests will also enhance 
the biodiversity of the natural environment 
and provide amenity for recreation and 
well-being.

Wales is in the midst of a housing crisis. 
Too few homes are being built and the 
homes that are built are often of poor 
quality. These homes fail to address fuel 
poverty and lead to poor occupant well-
being. Furthermore, solutions to housing 
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must now be delivered within the context 
of the climate emergency. We know that 
the built environment is responsible for 
40% of Wales’ energy related carbon 
emissions and therefore is a key focus  
for action. 

Wales is in the midst 
of a housing crisis. Too 
few homes are being 
built and the homes 
that are built are often 
of poor quality.

“
We also seem to be reaching the limit of 
efficiency for conventional on-site building 
methods. The need to scale-up delivery 
and for greater certainty of performance is 
favouring the shift to more manufactured 
approaches. Modern Methods of 
Construction (MMC) when aligned to a 
strategy for offsite manufacturing can help 
us tackle the housing crisis head-on.

We are proposing ambitious actions that 
draws housing, timber manufacturing 
and forestry together into a value creating 
ecosystem to provide the commercial 
environment necessary for substantial and 
sustained investment in the supply chain.

In doing this, we believe that Wales will 
be responding pro-actively to the housing 
crisis and the climate emergency and 
liberate substantial and enduring value  
for Wales.
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Housing

Timber is proving to be the exemplar low 
carbon construction material for 21st 
Century housing. Recent technological 
advances enable wood to out-perform 
steel, cement and plastic for the structure, 
fabric and fit-out of low-rise, medium-
rise and increasingly high-rise buildings. 
Steel and cement alone are responsible 
for almost 50% of UK’s industrial carbon 
emissions. When we use home-grown 
timber the benefits to Wales in terms of 
environmental improvement, economic 
growth and job creation becomes 
compelling. 

The latest estimates of housing need in 
Wales indicate we need to build 8,300 
new homes each year. In 2017-18 Wales 
constructed 6,663 new homes of which 
1,876 were affordable. 

If we were to follow a low carbon 
strategy based on timber use, meeting 
Welsh housing need would require up to 
200,000m3 of harvested logs. In 2018, 
Wales harvested 1.6 million m3, the 
majority of which could be graded for 
construction but currently flows to other 
markets such as packaging and fencing. 
But newbuild housing accounts for only 
10% of the consumption of construction 
timber; the remaining 90% is used mainly 
in the retrofit market.

Projects supported under the Welsh 
Government’s £90m Innovative Housing 
Programme (IHP) offer a window into 
the near-future for housing. Clear 
trends include a shift to offsite methods 
(volumetric and panelised), low operational 
energy (e.g. Passivhaus standard), on-site 
renewables and the extensive use of timber 
(often Welsh grown) for both structure and 
fabric.

Manufacturing homes with timber from 
Welsh forests provides an opportunity 
to exceed the objectives outlined in a 
Prosperity for All: A Low Carbon Wales 
(March 2019). This requires action to 
sequester atmospheric carbon through 
forest planting and the construction of 
homes as carbon stores. As the report says:

‘The Land Use, Land Use Change and 
Forestry sector is the only one, which 
has the current capability to remove 
emissions from the atmosphere. Locking 
up atmospheric carbon through plant 
photosynthesis is the only available and 
functioning mechanism we have to “clean 
up” past emissions.’  



Actions to integrate Welsh forest industries with Modern Methods of Construction6

The housing, timber forestry ecosystem 
provides a unique opportunity for carbon 
capture, utilisation and storage but we 
must take a more holistic whole life carbon 
approach.

Whole life carbon thinking demands 
consideration of both operational emissions 
(heating and lighting) and embodied 

emissions (products and resources for 
construction and maintenance) to avoid 
the unintended consequences of assessing 
each in isolation. A low carbon building 
is one that optimises the use of resources 
both to build it and to use it over its 
lifetime. As is shown in the chart above, 
embodied emissions are responsible for 
more than 50% of whole life carbon 
emissions and yet currently remains entirely 
unregulated. 

A focus on reducing the embodied carbon 
of housing will inevitably favour the use 
of low carbon materials such as timber. 
However, many other positive benefits 
will also be encouraged such as the use of 
materials and resources close to site and 
the adoption of more resource efficient 
circular economy principles in design, 
delivery and use.

Ref. Embodied and whole life carbon assessment for architects, RIBA
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Adopt the UK Green Building Council’s 
(UKGBC) Net Zero Carbon Buildings: A 
Framework Definition (February 2019). 
This definition provides a framework to 
set the industry on a consistent pathway 
towards achieving net zero whole life 
carbon and should be applied throughout 
all levels of policy and regulation. 

Reduce operational carbon emissions 
by changing Part L and Part F of the 
Welsh Building Regulations to deliver 
performance-based outcomes. Passivhaus 
standard performance levels should be 
mandated by 2025 and proven through a 
compulsory quality assurance process by 
2028. 

Establish a building performance hub 
to support the transition to regulations 
aligned to performance-based outcomes 
rather than design requirements.

Bring embodied carbon emissions 
into the regulatory framework. Target 
levels for the embodied carbon emissions 
from homes should be created by 2023. 
Embodied carbon emissions reduction 
should be mandated for all housing 
projects over £2 million through building 
regulation, planning policy and/or 
encouraged through alternative policy 
levers such as carbon taxation.

Modernise procurement to reflect the 
changing nature of construction and the 
imperative to rapidly decarbonise. An MMC 
approach needs a Modern Method of 
Procurement, one which creates sustained 
demand in home-grown timber and added 
value products. We believe that a Welsh 
timber procurement Initiative (through 
an alliance, consortium, framework or 

partnership) should be established to 
generate the demand commitment 
necessary to unlock investment in the 
Welsh timber construction supply chain. 
We know that the social housing sector 
alone is responsible for over £1 billion of 
direct investment in the Welsh economy 
and can be a powerful force for change.

Undertake an ambitious education, 
training and skills programme. We 
recommend the design, development and 
delivery of a new accredited programme 
of courses for skills, knowledge and 
innovation that moves us towards net 
zero whole life carbon. This should be 
developed by a group drawn from industry, 
education and government and then 
procured from whichever organisation is 
best equipped to deliver it.

Reform social housing policy by for 
example granting additional allowances 
and rewards to those house builders, 
construction companies and manufacturers 
achieving net zero whole life carbon 
performance-based outcomes.

Regional policy initiatives. The Powys 
Wood Encouragement Policy is an excellent 
example of a local authority taking a pro-
active leadership role, helping to create 
an environment conducive to supply chain 
investment. The first Powys County Council 
social houses for 30 years is an example 
of this policy in action. The Bowling Green 
project in Newton will be constructed 
using Welsh grown structural timber, 
wood fibre insulation and timber windows. 
Other authorities should follow suit and 
implement similar strategies or join with 
Powys County Council to create substantial 
regional impact.

Actions for Housing
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Manufacturing 
with timber

Timber homes are good for us and the 
environment. Timber-frame is proven to 
provide the build quality necessary to 
deliver Passivhaus levels of performance 
and represents over 80% of all new homes 
in Scotland. One out of every three houses  
in Wales is now timber frame. 

Panelised timber frame construction is a 
well-established method of house building 
in Wales for low rise construction. Over 
3250 timber homes were manufactured 
in Wales in 2018. Welsh manufactured 
timber frame for social housing has grown 
from 445 units in 2016 to 752 in 2018, an 
increase of 69%. The Welsh timber frame 
construction sector is estimated to provide 
over 350 direct jobs.

The current Welsh offsite manufactured 
timber-frame sector is characterised by 
many (over 20) small companies with 
relatively low levels of automation. The 
sector operates at very low profit margins 
but is agile, creative and receptive to 
change. We believe that these companies 
have a key role to play in moving to 
net zero whole life carbon housing in 
a way which is appropriate for Wales, 
commercially robust and sustainable over 
the long-term.

Welsh timber has been proven to be fit-for-
purpose for the structural frame of offsite 
manufactured housing. But home-grown 
timber could be used for much more than 
the frame to improve the sustainability 
and performance of housing in Wales. 
uPVC windows can be substituted with 

high performance wooden alternatives. 
Petrochemically derived insulation can be 
replaced with wood-fibre to improve both 
thermal performance and the quality of 
the internal environment. External timber 
cladding has significantly lower embodied 
carbon than other rain screen solutions, 
such as brick. 

New technology is also inspiring a 
renewed focus on wood. Engineered wood 
products, such as Cross Laminated Timber 
(CLT) is enabling wood to compete in 
medium and perhaps high-rise buildings. 
CLT is also gaining attention in low-rise 
modular. 
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Create an industrial strategy for wood 
to ensure that wood is treated as the pre-
eminent industrial material in a world that 
needs to rapidly decarbonise. Commercial 
forestry has many social, environmental 
and cultural benefits but the underlying 
purpose is to create a resource for industry. 
Like steel, wood should fall within the 
industrial portfolio of Welsh Government.

Establish a national hub for advanced 
timber construction to help transform 
Wales into a World-leading Forest Nation. 
Such a hub would provide the resources 
to support innovation and inspire the 
establishment of value-adding processing 
facilities. We believe that this hub should 
be led by an industry leadership group 
formed for this purpose.

Create a standard specification for 
timber-frame housing to improve 
efficiency of delivery, quality of outcome 
and reduce costs. Such a specification 
would enable a diffuse SME based industry 
to operate as if it were a large factory, 
producing a standardised output but 
have the advantage of remaining agile 
and resilient to demand fluctuations. This 
specification should be resolved for both 
low operational carbon (e.g. Passivhaus) 
and low embodied carbon but allow for 
design, creativity and flexibility to adapt to 
different aesthetic expectations. Critically, 
a standard specification backed up by a 
quality assurance process would enable the 
rapid mobilisation of supply and provide 
the demand-side certainty necessary 
to unlock investment in adding-value 
processes

9



In contrast to farming, 
forestry only requires 
support for initial 
establishment of 
plantations and can 
become self-sustaining 
from between 10  
and 20 years. 

“
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Trees sequester carbon from the 
atmosphere, they create oxygen, help clean 
air and water, help reduce flooding and 
are proven to be good for our physical and 
mental health. One third of global carbon 
emissions are due to land use change. 
Forests are part of the solution to climate 
change, but Wales is a deforested nation. 
Only 15% of our land is covered by forests 
compared to the European average of 
37%.

In wood processing there is no waste. 
About 55% of a log is converted into 
sawnwood, the remainder flows into other 
markets such as biomass for energy and 
panel products. There is a world leading 
MDF and particleboard manufacturer 
based in Wales employing about 600 
people. With strategic investment we could 
do so much more.

Other construction products that could be 
made from the coniferous trees we grow 
in Wales include Cross Laminated Timber 
(CLT), Glulam, Brettstapel, Oriented Strand 
Board (OSB), wood fibre insulation, and 
internal and external joinery. 

Due to low commodity prices for timber 
in the past, few Welsh business have 
invested in value-adding technology. With 
increases in the wholesale value of timber 
and expanding demand from evolving 
low carbon markets it is clear that such 
investment is needed. 

Wales benefits from approximately 
300,000 hectares of forest. Half is owned 
by Welsh Government and managed 
by Natural Resources Wales for multiple 
benefits including productive timber supply. 

The other half is in private ownership. 
In 2018, 1.6 million m3 of timber was 
harvested in Wales, creating £530 million 
for our economy and supporting the 
employment of between approximately 
8,500 and 11,300 people in planting, 
harvesting, management and timber 
processing. This is equivalent to almost 4 
green jobs per 100 hectares of managed 
forest or put another way, 6 green jobs per 
1000m3 of harvested timber.

The UK imports two thirds of the timber 
it needs, the remainder is supplied from 
home-grown suppliers. Only China imports 
more wood than the UK. In construction 
over 80% of total usage is imported. 
Woodknowledge Wales have calculated 
that in order to produce sufficient 
timber to satisfy the current demand in 
construction without diverting from other 
markets, a further 45,000 hectares of 
productive forest is required in Wales. To 
achieve this a capital investment of £250 
million is required over the next 10 years.

In contrast to farming, forestry only 
requires support for initial establishment of 
plantations and can become self-sustaining 
from between 10 and 20 years. 

Forestry
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In 2018/19 Welsh Government support 
for tree planting amounted to £1 million, 
which is sufficient to establish about 200 
new hectares. In this period there was 
registered land-owner interest for 1800ha 
and a stated Welsh Government target to 
plant 2,000 new hectares per year. When 
it comes to forestry there is a large gap 
between aspiration and commitment. In 
the same period the public support for 
farming was approximately £300 million. 

The likely loss of the EU farming subsidies 
following the UK’s withdrawal from the 
EU is a once in a generational opportunity 
to restructure land use in Wales. It is 
imperative that timber production is given 
as much importance as sustainable food 
production. The fundamental change in 
our society that is required to move away 
from carbon intensive products demands 
that low carbon alternatives are available. 
Timber is a key strategic resource for future 
manufacturing.

On average in the UK each of us consume 
approximately 1m3 of forest products per 
year. This consumption can be predicted 

to increase as we shift from a fossil fuel 
economy to a bio-economy. Given that 
Wales harvests about ½ m3 of timber per 
person per year, a doubling of productive 
capacity should be the lower limit of our 
ambition. This would suggest an increase 
in productive forest area of over 100,000 
hectares giving Wales a forest cover of 
at least 19% (still only half the European 
average). With global demand for wood 
set to treble over the coming decades it is 
clear that Wales needs to grow more trees 
and produce more timber.

Wales has continuously failed to plant 
trees despite numerous planting targets. 
Available timber for harvest is expected to 
drop from 1.6 million m3 today, to below 
1.0 million m3 by 2040 with very serious 
consequences for industry. From 2014 to 
2018, 400 new hectares of conifer and 
1,200 new hectares of broadleaf planting 
were established in Wales. How this 
compares to Scotland and Ireland is shown 
below. In themselves, targets are clearly 
not the solution. We propose a focus on 
actions.

New woodland creation 2014-2018
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Create a radical planting strategy  
to achieve self-sufficiency in our timber 
needs. This can be achieved through 
innovative funding models and the 
reforming the Environmental Impact 
Assessment and application processes.  
Our recommendations include:

• direct investment to redress the balance 
between farming and forestry, 

• creation of a Welsh carbon offset 
scheme and 

• the establishment of a national forest 
pension scheme to give citizens a clear 
stake in Welsh forestry

Maximise Carbon Capture, Utilisation 
and Storage. The expansion of Welsh 
forests and the use of Welsh timber for the 
construction of healthy affordable homes 
go hand-in-hand.  This should therefore 
be a key priority Welsh Government 
cutting across its environment, housing 
and innovation portfolios. The use 
of home-grown construction timber 
maximises its environmental benefits by 
creating both a carbon store in the built 
environment whilst also displacing high-
carbon alternatives such as concrete and 
brick. Under internationally agreed carbon 
accounting rules, only timber grown in 
Wales can be attributed to Welsh carbon 
targets. This provides a compelling driver 
for the use of home-grown timber in 
buildings. Currently only about 50,000m3 

of Welsh sawn timber is used for 
construction compared with an estimated 
total consumption of 300,000m3.  Under 
the Renewable Heat Incentive (RHI) wood 
is subsidised for burning (the least carbon 
efficient) but not for use in construction 
(the most carbon efficient). Welsh 
Government should consider introducing  
a local timber in construction payment –  
a Renewable Construction Incentive (RCI)

Develop a carbon model to understand 
the degree to which expanding forestry 
and using timber in construction will help 
Wales meet its carbon reduction targets as 
well as to inform supply chain intervention 
strategies.

Targeted business support for the 
small and medium sized processors. 
In focusing on sawnwood for commodity 
construction markets, it is essential not to 
ignore the role of the medium sized, small 
and micro-processors. These businesses 
are strategically important, rooted in rural 
Welsh communities and are essential to 
the nurturing of a Welsh wood culture 
which is a key component of becoming a 
Forest Nation. With targeted support these 
business can develop rapidly to produce 
the high value-added, modern timber 
products that are the building blocks of a 
sustainable economy for the future.

Actions for Welsh Forests
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The World is moving into a very uncertain 
future. Climate change, driven by carbon 
emissions, will impact on international 
supply chains in highly unpredictable 
ways. Economic growth across the planet 
and a population rise, forecast to peak 
at 10 billion by the end of this century, 
is expected to drive a trebling of global 
demand for wood. A shift from fossil 
resources to the bio-based economy may 
push the growth in demand for timber 
beyond even that. Timber is a key industrial 
resource for a sustainable 21st Century and 
nobody doubts the role that expanding 
forestry can play in helping to mitigate 
climate change.

Wales has world-leading sustainability 
legislation and is championing 
foundational green growth based upon  

Conclusion

our natural resources. Through the 
Innovative Housing Programme, Welsh 
Government is clearly backing the use of 
timber in construction and in particular 
timber from Welsh forests. But we are 
not planting enough trees and we are not 
facilitating sufficient investment in value-
adding processes within the forestry and 
timber supply chains.

The next step is to join the dots between 
housing demand, timber manufacturing 
and our forest enterprises. We believe 
that the actions contained in this report 
will create the demand side certainly and 
supply side optimism necessary for Wales 
to lead the World in net zero whole life 
carbon housing enabled through rapid 
development of our forest industries.



“The best time  
to plant trees  
was 30 years ago.  
The second best 
time is now.”

Woodknowledge Wales champions the development of wood-based industries for 
increased prosperity and well-being in Wales.

Woodknowledge Wales is an independent cross-sector alliance.

For more information regarding the work of Woodknowledge Wales or to inquire about 
membership please visit us at: www.woodknowledgewales.co.uk or contact:  
gary.newman@woodknowledgewales.co.uk

Chinese proverb

All photographs ©Rosie Anthony apart from forestry images on pages 10 and 11 (Crown Copyright)




