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Summary

The sequestration of carbon, achieved through the increase and maintenance of carbon stores within
natural building products, as well as the consequent increase in woodland sequestration through re-
growth, represents a unique and affordable option to bridge the yawning carbon gap and stimulate a
new wave of economic growth and resource security.

Context for sequestered carbon

The topic of carbon is often made to seem incredibly complex, with debates about the measurement
of impacts, secondary effects, efficacy of carbon offsets and whether we mean carbon or CO,, often
reduced to technical debates around minutiae, with confusion and delay leading to an assumption
that the status quo remains the safe option. And, like financial accounting, distorted or inconsistent
concepts of future value, can create a house of cards, whose collapse, as in the recent banking crises,
sends shockwaves around the globe. In the case of carbon, these impacts are likely to be of greater
magnitude and permanence than any financial disaster.

But in essence, the whole subject is stunningly simple. Our primary concern is the concentration of
CO,in the earth’s atmosphere and its impact, accepted by most, on global temperature and therefore
climate. In balance for millennia, it is the increasing imbalance between the emissions of CO, and the
quantity of plant material, such as forests, to absorb it, that causes much of our current concern.

In this regard, carbon is a proxy for CO, either through its release via the burning of “old carbon” in oil,
coal and other fossil fuels or its capture through the conversion of CO, to “new carbon” in plants for
the duration of their life or continuing use in products.. The overall objective of all carbon reduction
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policies should be the consistent decrease of concentrations of atmospheric CO,. This can be achieved
in three key ways.

* Reducing the conversion of carbon (particularly “old carbon”) into CO, through combustion for
energy — very difficult in these energy hungry times.

* Increasing the capture of CO, through increased plant activity or through carbon “capture and
storage” schemes

* Maintenance of the sequestration of CO, by managing the overall stock of carbon in plants,
plant based products and in other forms of storage.

In practice, all of these activities are measured and encouraged to vastly differing degrees across a
huge number of national and international schemes. This results in perverse outcomes in terms of the
impacts of policies on existing industries and commerce as well as huge variations in efficacy of carbon
reduction or cost thereof.

One reason for this variation is the difference between:

* The direct carbon effects of capture or storage, compared to
* The deemed displacement effects of burning more benign fuels on the resulting carbon
emissions of facilities that would otherwise burn fossil fuels.

For instance, a tree will capture approximately half of its dry mass as carbon during growth, but will be
credited with carbon displacement benefit many times its mass, if burned in a UK power station, which
would otherwise be burning “old carbon” intensive coal.

Policy measures, to date, have understandably focussed upon the perceived “quick wins” in reducing
carbon emissions from industry and power generation, not least because of their inclusion in EU
Emissions trading rules and the Kyoto Protocol. Forestry has also benefited from its inclusion in Kyoto
carbon accounting rules and forms the basis of most carbon offsets. But, as the range of measures has
expanded to encompass transport, heat and products, inevitable tensions and discrepancies have
emerged in the way that carbon is counted, accounted and rewarded.

Some of these tensions revolve around the reality of displacement effects, both good and bad, while
others relate to the perceived cost obstacles to adoption of low carbon behaviours. Both require
regular review.

For instance, building new generation capacity for electricity from biomass is deemed to displace an
average “slate” of existing fuels, and will need to be rewarded to the extent that it can justify its cost
premium both for fuel and capital expenditure. The displacement of multiple tonnes of carbon per
tonne of wood consumed is an essential component of a reasonable cost of each tonne of carbon
emissions abatement and is currently deemed unattractive by investors, as converted coal plant is
deemed to displace coal use with consequent benefits in both capital costs and “avoided” emissions.

By contrast, the oil industry has been keen to play down the displacement benefits of renewable fuels
and highlight the dangers of secondary land use changes from biofuel crops. So, while the biofuel
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industry conducts very detailed analysis of its supply chain, the oil industry uses default origins for
crude oil, which fail to reflect the increasing carbon footprint of hard to reach oil and increased
processing. This, combined with the high capital cost of biofuel facilities, create a high cost per tonne
of carbon and moves transport fuels down the priority list for carbon management.

And while there have been strenuous efforts to maintain carbon stocks by avoiding deforestation, the
one area that to date has not been widely accounted for, or rewarded, is the continuing sequestration
of carbon in products made from bio-renewable materials such as commercial, replanted forestry.
While significant data and support schemes exist for forestry, the continuing capture of biogenic
carbon in buildings or products is neither recognised for its direct carbon, or the carbon displaced
from highly carbon intensive alternatives such as concrete, steel or plastic. Like the fossil fuels on
which they depend, these latter products also raise issues of supply security and resource depletion.

So, as with financial accounting, we should not just look at the inputs and outputs of carbon, but also
the stocks. By managing the expansion of the stock of carbon in harvested forest products, as well as
those in replanted or expanded forestry, we can significantly extend the quick wins available to
short term carbon management and the base for future re-use as products and low carbon fuels.

Sequestered Carbon within Buildings

Based on extrapolations of current trends in timber frame construction, the annual additional
increment of carbon in harvested wood products in building is expected to rise from about 8 MtCO, in
2005 to 10 MtCO,; in 2020 and to 14 MtCO; in 2050. If losses from the product pool (disposal and
decay) were taken into account these figures would be reduced by about 20-30%. (Robson & Sadler,
2011)

The potential effects of policies designed to encourage increased use of all biogenic materials (wood,
hemp, straw, wool etc.) in all UK buildings suggest that the net (taking into account losses from the
product pool) carbon sequestration could be as high as 10 MtCO; in 2020 and 22 MtCO, by 2050.

To put this number into context the total embodied (capital) carbon emissions from all UK
construction activity in 2010 are calculated to be 33 MtCO,. - Please see Figure 1 below.
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Figure 1:
Capital Carbon
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Figure 10: Capital carbon emissions in 2010 (MtCO2e)

ASBP Policy Seminar: Sequestered Carbon - From forests to buildings, March
26th 2013 at UCL

To explore the opportunity for measuring and increasing the stock of carbon sequestered within
buildings, the ASBP held a policy focused seminar with UCL ISR, with invited participants drawn from
industry and academia. The ultimate aim of the seminar was to explore ways to address the policy
imbalances (both on a macro and micro (product) level), and then to take the agenda forward through
the establishment of an ASBP led technical working group.

Professor David Robson (Resource Efficiency Services) provided the key note presentation, and
outlined how the IPCC methodology for calculating carbon in harvested wood products can be applied
to derive the 2050 carbon sequestration opportunity of 22 MtCO,/year. David also provided a table to
focus thinking on potential policy levers to encourage an increase in the size of the carbon store —
which could go hand in hand with policies targeted at embodied (capital) carbon reduction.

Figure 2: Policy levers to encourage an increase in the size of the carbon store. (David Robson, RES,
2013)

Policy Lever Intervention

Planning Embodied impact statements and targets (COZe/mz/year)

Resource Efficiency Ban wood to landfill - Remove question of GHG release from wood in
landfill, encourage re-use and recycling and provide more raw material for
industry

Product Standards, Value sequestered carbon in products and buildings - the Green Guide to

Building regulations, Specification is not fit for purpose and is a barrier to innovation — please

the Green Guide and see accompanying ASBP critique of the Green Guide a barrier to

BREEAM innovation

Public Procurement Develop model procurement clauses which drive reduction in embodied
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(capital) carbon
Marketing and Eco-labelling and branding to unlock market demand
consumer demand
New public/private Develop coherent sector vision backed by concerted action to increase
collaborations UK’s forest industries
Measure impacts Commit to measuring impact of interventions (so we know what works
and what doesn’t)

Two of the UK’s leading experts in the use of cross-laminated timber (CLT), Jonathan Fovargue
(Eurban) and Andrew Waugh (Waugh Thistleton Architects) described the drivers for and outcome
from two high profile central London CLT housing projects. The projects, one of which in Hackney, was
until recently the world’s tallest wooden building, illustrated the extraordinary potential of CLT to
provide affordable housing as well as creating a substantial store of carbon.

Dr Nick Atkinson (Woodland Trust) described the low levels of forestry in the UK, which are well
below European averages, and only now back to the same level as during the Black Death. Re-
establishing woodland to even the Governments modest 5,000 hectare a year target would capture
over 12 million tonnes of Carbon by 2050 and could, via the Woodland Carbon code, play an important
role as an ‘allowable solution’ for buildings which are unable to apply specific on site measures.

Professor Callum Hill (Renuables) and Jane Anderson (PE Consulting) described the rapidly
developing legislative framework for quantifying biogenic carbon within CEN. It now seems likely that
sequestered carbon will be accounted for on a product specific level within CEN/TC175 and in line with
the CEN TC/350 derived Product Category Rules (PCR) for construction products. Concern was raised
by some, that the time taken to establish detailed rules risks missing a significant part of the
opportunity for economic stimulus and carbon balancing that increased use and re-growth of wood
represents.

lan Pritchett (Lime Technology) reminded everyone that biogenic carbon is not just stored within
wood — but also in hemp based construction materials such as Hemcrete. lan suggested that carbon
sequestered within biogenic materials in construction should be an ‘allowable solution’.

In summary, Graham Hilton (ASBP) reminded the conference that it was the big picture of consistent
accounting for carbon, as suggested by the recent Independent Panel on Forestry, that would best
create the right changes in behaviour and long term benefits.

What Policies do we need?

Internationally, the relevance of harvested wood products on GHG emissions has long been
recognized and in December 2011 at the United Nations Framework Convention on Climate Change
(UNFCCC) Conference of the Parties (known as COP17) it was agreed for the first time that these
effects must be included in the national GHG inventories required by the Kyoto Protocol.

So what is the correct policy response with respect to building?
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Product level - BREEAM, The Green guide to Specification / EPDs

Problem: The current definition of UK Green Building centres around the Building Research
Establishment Environmental Assessment Method, which assesses products based upon points
awarded to them by the BRE Green Guide to Specification. This system is unfavourable to biogenic
materials through the pessimistic assumptions made for temporary carbon storage and end of life
effects, assumptions carried forward into Environmental Profiles Methodology that underpins the
BREs response to the impending EU requirement for Environmental Product Declarations (EPDs). The
Green Guide to Specification does not meet international standards (CEN TC/350) for EPD
development. It now seems likely that the Product Category Rules (PCR) for wood based products, on
which EPDs will eventually be based, will take account of sequestered carbon.

Policy response — Government should support the speedy development and adoption of EPDs, which
recognise the role of carbon (and sequestration) in a way , which is consistent with the treatment of
carbon in other areas. The potential for sequestration in biogenic materials will then create consistent
positive behaviour throughout the cycle of growth, use and disposal.

In the meantime, it is essential that all assessment methods should be fair and transparent, and the
underlying data made available to encourage their use within BIM and other “intelligent” design tools,
to assess whole life sustainability. Please see more on the Green guide, which we consider is not fit for
purpose, in our accompanying document: ASBP Critique of the Green Guide, November 2011

Ensure that sequestered carbon and embodied carbon are both embedded within Resource
Efficiency

Project level - Allowable Solutions

A recent report (Zero Carbon Hub, 2010) highlighted the opportunity to consider embodied carbon as
an allowable solution to achieve zero carbon homes. However, sequestered carbon was not
mentioned in the report. The treatment of sequestered carbon as an allowable solution needs to be

clarified.
> Figure 3
LTl Sequestered
Allowable carbon — An
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The Woodland Carbon code provides a means to encourage forest planting as an allowable solution.
This could be extended to harvested wood products and other biogenic solutions, such as hemp and
straw?

Development level - Embodied impact targets (CO2¢/m2/year)

The Green Construction Board report (Green Construction Board, 2013) sets out a scenario for
achieving an 80% reduction in capital (embodied) carbon by 2050 — although the scenario proposed
achieved a 60% reduction (See Figure 3). Sequestered carbon was not considered in this scenario.
Should local authorities set embodied impact targets as part of the planning process?
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Other considerations

If we continue as we are, with no policies to encourage the growth in our carbon stock within our
buildings or through additional planting, what would the outcome be? Our guess would be continued
stagnation and decline of the UK forestry resource and a consequent decline in investment in wood
processing and manufacture. This would reduce the carbon stock (in products and trees)

As biogenic carbon stored in construction products is stored on a temporary basis. It would therefore
be expected that policies to encourage demand should be accompanied by policies to track the
product (and carbon) throughout its life and to delay subsequent release. Banning the landfill of
biogenic construction materials would encourage re-use and cascade recycling. This policy would also
remove the pessimistic assumptions that surround the end of life use of wood. While in practice
diversion of waste to biomass and the impact of landfill taxes have seen a huge reduction in landfilling
of wood, it is still deemed to create methane and CO, emissions via landfill. Widespread capture of
landfill gas for renewable energy makes this persistent assumption even less valid.
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