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Climate Change

How can sustainable forestry help solve the problem?

Sustainable forestry

Parallel delivery of ecosystem
services. No 'one forest fits all'
solution. Sustained timber yield
is key component.

Offset

Replace
Reduce

Avoid

Decarbonisation - 4 step
hierarchy

Conservation forests offset.
Commercial forests ALSO
replace (fossil fuel derived
energy and products).

Afforestation is more than
C offsetting

Harvested wood products
replace fossil fuels, concrete and
steel. How much does this
impact the overall C balance?

Uncertainty over planting
strategy

Native broadleaves are favoured
by conservationists... but there is
limited evidence to guide best
strategy for climate change
mitigation
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Lifecycle assessment

to determine the potential impact of different planting, and wood use strategies



Rigorous approach to determining the true impact of land use and product options.

Accounts for direct and indirect impacts of a product system through its entire life

net carbon (CO2e) emissions

- forest establishment, growth & management
emissions

- harvested wood processing, use and disposal
emissions

- hierarchical wood use extends C storage and increases
avoided emissions

avoided emissions

- wood substitutes for fossil fuels and fossil fuel
derived materials e.g. concrete & steel

climate change mitigation
- Global Warming Potential impact (kg CO2e)

- many other impact categories
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Determine key objective for
woodland creation. Ecosystem
services delivery involves
trade-offs.

WHY?
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Species choice will impact
climate change mitigation
potential.

WHAT?

»

Changes to land use can lead to
displaced production and
unintended consequences.

WHERE?

Management strategy
determines harvest quantity
and quality, impacting long

term mitigation potential.

HOW?



Afforestation LCA study

WHY? and WHERE?

WHERE?

Biodiversity conservation Degraded land previously used for livestock.
C sequestration Free due to reduced meat consumption. (No avoided or displaced
Timber production emissions from livestock production).

Study Prerequisites



Afforestation LCA study

Assessing the impact of WHAT trees are planted, HOW they are managed and HOW harvested wood is used.

=

WHAT... species HOW... to manage (harvest) HOW... to use wood
-Calculated the impact of planting conifer and broadleaf mixes -Compared harvested (clear fell, 50 yr rotation) 100% conifer
along a gradient from 100% conifer to 100% broadleaf. systems with non-harvested systems.

-All non-harvested systems, representative of conservation and C -Calculated the impact of a range of 'hierarchical' and 'bioenergy'
sequestration forest typologies. focused wood product value chains.

-Typical yield classes (growth) expected in degraded pasture, e.g. UK -Accounted for decarbonisation of the economy (varying from
uplands moderate to rapid)

Study Variables - 33 'what-if' scenarios



Hierarchical wood use

Wood subject to a cascade of uses.

Hierarchical material flow based on real data from 2,000+ ha well-managed UK forest, and UK sawmills.
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Avoided emissions & Decarbonisation

Staged deployment of CCS technology and changing marginal products for substitution.
Decarbonisation assumptions based on Committee on Climate Change 'Net Zero' report, and industry roadmaps.
Two decarbonisation pathways modelled: 'Core' and 'Further Ambition'.
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Results
highlights

Forster et. al. (2021) Commercial afforestation can deliver effective climate change mitigation under multiple
decarbonisation pathways. Nature Communications, 12, Article number: 3831. https://doi.org/10.1038/s41467-021-24084-x




1 ha Forest planted in year 2020 - net CO2e impact after 100 yrs

Commercial Conservation
¥ Processing
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National planting scenario: 30,000 ha/yr from 2020 to 2050. Cummulative C mitigation over 100 yrs
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Newly planted commercial
forest can achieve 269%
greater climate change

mitigation than newly
planted semi-natural forest

A plantingrate of30,000 ha/yrof

commercialforestuntil 2050 can achieve

net climate change mitigation of

By 2050 ‘bioenergy’ wood use
strategy could'mitigate 24% of UK
annual GHG-emissions if net zero:

targets achieved

(@24

1.6pg CO,e DB
) 207

1 ha planted today will achieve over
20% more mitigation by 2050 than 1ha
planted in'5 yrs time




Summary Key Findings

.

Firstly

Climate change mitigation
potential of commercial forest is
robust against rate of industrial
decarbonisation and wood use

b

Secondly

In long term (100yrs +) harvesting
can achieve greater mitigation
than leaving trees in the ground.

AND

Hierarchical wood use could
lead to increased permanent C
stores by delaying combustion

Third

Species choice (i.e. growth rate)
has the greatest impact on
climate change mitigation

potential, regardless of whether

harvesting is carried out.



Policy and practical implications

Study provides strong evidence supporting prioritisation of conifers and hierarchical wood use for optimising
efficacy of afforestation for climate change mitigation (i.e. carbon offsetting and replacement of FF-based

energy and materials).

///
”
Prioritise conifer based Facilitate rapid increase Delay decision on Drive hierarchical wood
systems in planting rates harvesting if desired use



Thank you
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