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Respondent form

Respondents wishing to submit evidence should use this respondent form. It is essential that
submissions are properly evidenced and concise, highlighting the key issues as they pertain to the
consultation questions. Peer reviewed science is important, but other forms of evidence will be
considered, including (but not limited to) internal reports, grey literature or photos (georeferenced and
dated). Respondents should refrain from submitting full-scale reports in their entirety but include
relevant conclusions in their written response with references to the full report.

We do not expect that all respondents will submit answers to all questions, and you may wish to
confine your response to a single section. Each answer should be no longer than 500 words, and some
may be very short. Please send any additional evidence as an email attachment.

Please return your completed respondent form to tree@therse.org.uk by 23:59 on Monday, 5
December 2022.

Definitions

There are several different terms used for tree planting. Thus, within the context of this Inquiry and
subsequent report, we will use Commercial Forestry to cover tree planting that is wholly or in part
intended for harvesting (some refer to this as productive forestry), and Woodland to cover tree planting
that is intended to remain as such for the long term. For consistency, we should be grateful if you would
retain this same terminology in your submission.
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Personal details:

Are you responding on behalf of:
An individual

Ll An organisation

Full name or organisation’s name:

Dr Andrew Cameron

Email address:

Phone number:

Address:

| consent to my or my organisation’s response being published or referenced:

Yes
] Yes, with no direct attribution (i.e. anonymously)
O No

Please note the RSE will handle and store your personal information in accordance with our
organisational Privacy Policy:

Evidence request

We consider that the desired public benefits from tree planting comprise timber production, carbon
sequestration, biodiversity enhancement, recreation, water management and reduction in air pollution,
together with economic and social community benefits.

1. If you consider there to be other benefits, please provide evidence for them. [500 words]
Response:

A critically overlooked benefit of commercial forestry is that by growing more of our own timber
would mean less reliance on imports (UK is world’s second biggest importer of wood products) that
in turn would facilitate in the reduction in damage and loss of the world’s natural forests (a
significant contributor to greenhouse gas (GHG) emissions) often through illegal logging. Commercial
plantation forests are hugely significant in international timber trade, accounting for one third of
global industrial timber supply from only three percent of the total global forest area (FAO 2020a).
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The existing rate of expansion of commercial plantation forests is not sufficient to keep pace with
global industrial timber demand, which is expected to have more than doubled by 2050, by which
time commercial plantation forests will supply less than one quarter of world demand for industrial
timber (Indufor 2012).

A global shortfall of industrial timber will have to be increasingly met from natural and semi-natural
forests (Indufor 2012, KOhl et al. 2021). Forests, particularly in tropical and semi-tropical regions, are
already under severe pressure from human activity, and with increasing international demand for
timber pushing up prices, an increase in illegal logging is predicted resulting in forests being unable to
support increased production targets due to unsustainable timber extraction (Barua et al. 2014).
Over 80 million hectares of primary forest have been lost since 1990 mainly from agricultural
expansion but logging is increasingly implicated (FAO 2020b).

Production of marketable timber from natural forests is low ranging from about 1-3 cubic metres per
hectare annually (Sedjo and Botkin 1997) and requires expansive areas of forest to be logged to
achieve an economic timber output that in turn causes significant environmental damage during the
process of timber extraction (Barua et al. 2014). Supplying the annual global use of industrial timber,
estimated at approximately six billion cubic metres, would require 2-6 billion hectares of natural
forest to achieve. With the global area of natural forest at around 3.75 billion hectares (FAO 2020a),
producing industrial timber at the current level of demand would likely exceed available production
in all the world’s remaining natural forests.

Productive forests, on the other hand, combine high productivity and focused operational activity in
relatively small areas reducing the ‘environmental footprint’ in comparison with the more expansive
and damaging timber extraction from natural forests (Barua et al. 2014). Productive forests typically
produce at least 10 and up to 20 cubic metres per hectare per year (higher yields are not uncommon)
(Sedjo and Botkin 1997) that would require 0.3 to 0.6 billion hectares of forest (less than 10% of the
global forest area), a fraction of what would be needed from natural forests. Achieving future global
roundwood demand without additional exploitation of natural and semi-natural forests will require a
significant expansion of productive forests well above current levels. This would reduce demand for
timber from the world’s remaining natural forests and enable these forests to be devoted to wildlife
protection and habitat conservation (Sedjo and Botkin 1997, Stephens and Wagner 2007).

Following the COP26 global agreement to address the loss of the world’s forest, we no longer have
the luxury to ‘export’ the environmental consequences of where our timber supplies come from.

We seek to establish the extent to which current practices are delivering these benefits, how far they
represent good public value in the short and long term, and what more, if anything, could be done to
improve public benefits in tackling the climate-nature crisis and the economic and social well-being of
resident communities by tree planting, woodland and commercial forest management.

Carbon sequestration

2. Scottish Government has set targets for reductions in greenhouse gas emissions of 75% by 2030
and 100% by 2045 and placed commitments for woodland and commercial forestry expansion in
this context. What evidence is there that current practices will ensure that all newly planted
woodland will be a net sink over this period, taking account of both above- and below-ground
carbon? What impact will the time lag for carbon capture of new plantings and the harvesting of
previously planted commercial forestry have on meeting the targets? [500 words]

Response:



Most of the stored carbon in established forests is held within the living biomass and soil organic
matter. Productive species achieve greatest absorption of incoming solar radiation and therefore
carbon capture potential at canopy closure, which can typically occur in less than 20 years (Jarvis and
Linder 2007). At harvesting, soil carbon stocks (and a large proportion of nutrients) can be
replenished if most of the residues (e.g., branches, offcuts, tree stumps) are retained on site (Jarvis
and Linder 2007).

While it has been claimed that planting native broadleaved species and rewilding are more effective
in climate change mitigation than establishing productive forests (e.g. Lewis et al. 2019), numerous
studies show that productive forests are significantly more effective at removing and storing
atmospheric carbon than environmental tree planting (e.g. Cannell and Dewar 1995, Nijink 2010,
Leskinen 2018, Forster et al. 2021).

Unlike conservation forests where there is little or no expectation of timber production, a significant
part of greenhouse gas mitigation potential of productive forests involves the fate of the harvested
wood defined by four life cycle stages (production, use, cascading [reuse] and end of life) (Leskinen et
al. 2018). Substitution benefits are gained from reduced emissions during production and end-of-life
stages, particularly when post-use wood is recovered for other purposes (Leskinen et al. 2018).
Accounting for both the forest growth and use of the harvested wood, a recent study based on these
life cycle stages over a 100-year time horizon found that newly planted productive Sitka spruce (Picea
sitchensis [Bong.] Carr.) forest over two harvests supported up to 269% more greenhouse gas
mitigation potential than newly planted broadleaf conservation forests (Forster et al. 2021).

Productive forests will continue to deliver mitigation long into the future when environmental forests
will have reached their peak capacity (Forster et al. 2021). Indeed, the growth potential of productive
forests is likely to be maintained or even increased as the climate changes highlighting the
importance of these forests as significant carbon sinks (Jarvis and Linder 2007).

High productivity is a significant factor in greenhouse gas mitigation (Doelman et al. 2020, Forster et
al. 2021) and is consistent with other studies indicating that expansion of the forest area using
fast-growing species is the most cost-effective way to sequester carbon (e.g. Stern 2007, Nijnik 2010).
This was highlighted in a study where costs of planting and managing commercial forest were
estimated at between £3 or £4.50 per tonne of CO, sequestered (harvested wood not included)
depending on optimistic or pessimistic calculations respectively, whereas removing atmospheric
carbon using carbon capture and storage (CCS) technology was estimated to cost a minimum of £50
per tonne of CO, (Openshaw 2016).

Ironically, the growing demand for timber is influenced by environmental pressures particularly in
developed countries to replace polluting or non-sustainable materials with wood products, and
arguments around carbon and ‘embedded energy’ are increasingly used to support the greater use of
wood. Architects and builders are using more wood products in building construction as part of
climate change mitigation strategies to ‘lock up’ carbon in long-lived structures (FAO, 2016) with
reductions in carbon emissions of around 20% and 60% possible by substituting timber for masonry
and concrete respectively (Spear et al. 2019).

3. Are the current carbon sequestration requirements specified by the Woodland Carbon Code and UK
Forestry Standard delivering their objectives?' [500 words]

! We recognise that the Woodland Forestry Standard is currently under revision, with an updated version due to
be introduced by the end of 2022/2023. Practice indicates the existing Standard (published in 2017) should be
followed until that time.
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Response:

I have seen no evidence to suggest that the Woodland Carbon Code is not delivering carbon
sequestration requirements.

4. Are these requirements consistently applied? [500 words]
Response:
| have seen nothing published or anecdotal evidence to suggest otherwise.

5. Isindependent inspection to verify initial and continuing fulfilment of the Code and Standard
satisfactory? [500 words]

Response:
As for point 4.

6. Do you have evidence that offsetting payments are delivering carbon capture and other benefits in
practice? [500 words]

Response:
Biodiversity and environmental benefits

7. Do you have evidence on the role tree species choice and composition have in influencing
biodiversity, timber production, flood management, and other outcomes? Do the species of trees
and the mix of species help, hinder or change the balance of the benefits being sought? [500
words]

Response:

The immediacy of climate change has renewed the debate on appropriate tree species to use in
productive forests, particularly with a potential increase in susceptibility to more severe climatic
events and attack by pests and diseases. While native species have an advantage of inherited
acclimatisation to their environment over a long time, climate change is predicted to occur more
quickly than the rate of natural adaptation and migration that will see many species unable survive in
regions where they have long thrived (Aitken et al. 2008, Seidl et al. 2017). For this reason, there are
risks in attempting to restore past conditions (the mission of rewilding) since climate change forces
forests to adapt to new environments (Seidl et al. 2014).

In some circumstances native species appear to be more vulnerable to environmental damage than
introduced species (e.g. Battipaglia et al. 2009) although both native and non-native species can
succumb to novel pests. This is not a reason to stop the restoration and expansion of endangered
native forests; however, dealing with the imminent environmental crisis associated with climate
change will require new thinking regarding future afforestation. Climate related damage to forests is
a ‘general forest problem’ and not an issue specific to managed productive forests (Forzieri et al.
2021, Hazarika et al. 2021).

The use of non-native species better adapted to a changing climate and intermixing native and
non-native species has been widely discussed throughout Europe (e.g. Bolte et al. 2009, Lindner et al.
2010; Jandl et al. 2019) and is seen as an important part of adaptive forest management given an
uncertain future climate and concerns over threats to forest trees from novel pests and diseases (e.g.
Spathelf 1997, Johann 2006).



This uncertainty has highlighted the need not only for a greater range of more resilient species to be
used but the establishment of species mixtures (e.g. Pretzsch 2009, Mason and Connolly 2013,
Cameron 2015, Isbell et al. 2015, Pretzsch et al. 2017, Popkin 2021). This is particularly relevant to
countries such as Scotland and Ireland where a single species (Sitka spruce) dominates the
productive forest area. Arguments supporting the use of mixtures in productive forest stands is based
on the likelihood of one of the species in a mixture surviving climate related damage (biotic and
abiotic) limiting the potential environmental and economic loss if only a single species were present
(e.g. Cameron 2015).

The diversification of species in productive forests is already taking place in parts of Germany where
pure Norway spruce (Picea abies (L.) Karst.) forests are being converted into mixed stands by
introducing the more drought tolerant North American Douglas fir (Pseudotsuga menziesii (Mirb.)
Franco) (Spathelf et al. 2009). Other North American species being considered, which have not only
survived the Central European droughts but have been found to grow well, are red cedar (Thuja
plicata D.Don), incense cedar (Calocedrus decurrens [Torrey] Florin) and western hemlock (Tsuga
heterophylla [Raf.] Sarg.) (Popkin 2021).

Perhaps one should reflect on the contradiction in criticising non-native tree species growing in
Scotland’s forests (covering around 19% of the land area) when almost the entire agricultural sector
(covering around 70% of the land area) is based on farming non-native plants and animals.

8. Do you have evidence that planted woodland and commercial forestry impedes the balance
between itself and the biodiversity value of other landscapes, habitats or other biodiversity
interests? [500 words]

Response:
| have not seen anything to suggest that this is the case.

Research suggests that around 2.2 million hectares (~¥28% of non-forested land) is potentially suitable
for afforestation in Scotland given certain environmental constraints (Towers et al. 2006) and concurs
with a more recent estimate of 2.3 million hectares (Burke et al. 2021). Towers et al. (2006)
emphasised that this level of afforestation would have minimal impact on agricultural production
and would not impinge on areas designated for their environmental values (e.g. native pine areas,
Atlantic oakwoods, blanket bog/wetland ecosystems, SSSls, national nature reserves). Even if all the
potentially suitable areas for afforestation in Scotland were planted while taking account of other
factors such as landscape/recreation/habitat and needs of local communities, a vast area of Scotland
would remain as ‘wildscape’.

9. Do you have evidence that woodland and commercial forest design and creation practices support
or hinder biodiversity benefits? [500 words]

Response:

Forestry in Scotland is highly regulated (e.g. UK Forestry Standard, UK Woodland Assurance Standard,
Forestry Stewardship Council, Programme for the Endorsement of Forest Certification) with the
requirement that woodland and commercial forest design and establishment greatly benefit
biodiversity. (see comment and references under point 11)
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10. To what extent are Environmental Impact Assessments’ carried out prior to design and planting?
[500 words]

Response:
ElAs are required by Scottish Forestry based on evaluation of planting plans.

11. Do you have evidence that woodland and commercial forestry management practices support or
hinder biodiversity? [500 words]

Response:

There is increasing empirical evidence that commercial forests support biodiversity. Even newly
established areas of forest quickly provide a wide range of ecosystem services including recreation
(Vesterdal et al. 2002, Zandersen et al. 2007). Well implemented commercial forest management has
little or no long-term environmental impact on water quality and freshwater ecology (e.g. Binkley
and Brown 1993, Nisbet et al. 2002, Shah et al. 2021). The establishment of productive forests can
also provide natural flood mitigation (e.g. FAO 2005, Nisbet 2015), a role that needs to be better
recognised given the increase in incidents of severe flooding.

While the use of non-native species continues to be criticised with the implication of poor
biodiversity, there are numerous studies demonstrating that productive forests of non-native
temperate trees sustain a level of biodiversity equivalent to that in planted forests of native species
(e.g. Humphrey et al. 2000, Sax et al. 2004, Smith et al. 2008, Quine and Humphrey 2010, Irwin et al.
2014, Confor 2020). Over time, well managed productive forests can take on certain characteristics of
‘old-growth’ forests if longer rotations are adopted (Oliver and Larson 1996).

12. Are the sources of seed and new trees sufficient to meet national tree planting targets? [500
words]

Response:

13. Do you have evidence that large-scale planting on a regional level leads to negative impacts on
biodiversity? [500 words]

Response:

See comments under section 11.

14. Do you have evidence of any practices, good or bad, that you wish to highlight? [500 words]
Response:

None.

Community benefits:

15. Are there potential improvements that could be made to regulations and/or practice that could
improve the recreational, employment or other community benefits of tree planting or commercial
forestry schemes? [500 words]

Response:

2 An Environmental Impact Assessment (EIAs) is intended to identify and mitigate the potential impacts of a
proposed development and is required for planning consent. Within the context of forestry, EIAs can apply to
afforestation, deforestation, forest roads and forestry quarries. More information on forestry EIAs can be found
here: https://forestry.govscot/support-regulations/environmental-impact-assessment
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There are concerns that current and future prosperity from forestry, particularly due to a lack of local
timber processing, may largely bypass people who live in remoter rural areas where most of the
forests are located (MacMillan 2021). An important objective of the Scottish Government under its
Scottish Rural Development Programme (SRDP) is to reverse rural depopulation (Scottish
Government 2021a), and Scotland’s Forestry Strategy 2019-2029 prioritises the need to engage more
people, communities and businesses in the creation, management, and use of forests. The
much-promoted native woodland and rewilding projects are unlikely to provide significant
downstream benefits from timber production and processing since management objectives are
focused on nature and landscape rather than productive forestry. While there have been investments
in local jobs associated with the forestry industry, more could be done to increase local timber
production and small-scale processing in remoter regions of Scotland (Cameron and Macmillan
2021).

16. Are local communities sufficiently involved in the development of tree planting or commercial
forestry schemes? [500 words]

Response:

At the planning level, there is a well understood system of consultation with local communities
regarding all types of tree planting.

17. If not, what are the barriers and how might they be overcome; if they are, what works well? [500
words]

Response:

18. Do you have evidence of tree planting leading to quantifiable economic and social benefits, short
and long term, for communities local to the planting? [500 words]

Response:

A recent survey in Scotland revealed that 90% of the public supported productive forest expansion
(FLS 2021). The main reasons given were to mitigate climate change and for Scotland to become
more self-sufficient in timber production. However, points raised in sections 15 and 19 need to be
considered.

19. Do woodland and commercial forestry planting result in any disadvantages to communities local to
the planting? [500 words]

Response:

This relates back to the point under section 15 in that most if not all production from commercial
forests is sent to large, centralised processing mills often far from the community. Even the
contractors who carry out the work on the harvesting are usually brought in from ‘outside’ leaving
little in terms of employment and downstream processing within the community (Cameron and
Macmillan 2021).

20. To what extent does current financial support for tree planting enable planting in urban areas,
including in streets/roadsides and other urban settings? [500 words]

Response:



21. Does Scotland have sufficiently skilled people to deliver/continue to deliver the desired benefits
from woodland and commercial forestry? If not, what changes are needed? [500 words]

Response:

This is a major issue for the forestry sector and forest expansion. Studies have highlighted the serious
lack of skilled people throughout the range of activities including forest establishment (tree planting,
fencing, tending), harvesting (particularly machine operators) and graduate foresters (e.g. ICF 2021).
There are initiatives focused on school leavers (Scottish Forestry 2022); however, young people are
generally not aware of the forestry sector and may only develop an interest at a later stage in their
education when already committed to other degree programmes. New graduates will have accrued
considerable debts by this time and funding further studies into a new career area such as forestry
are usually out of reach.

Opportunities need to be made available to allow people to retrain, perhaps as part of a work
placement within the forestry sector, to study on a part-time basis.

22. Do you have evidence of any conflicts between public financial support for tree planting and other
land uses? [500 words]

Response:

Expansion of productive forests will inevitably create tensions with other land uses, particularly
agriculture. Since more intensive agricultural production in developed countries occurs on better
quality farmland, it is generally recommended that afforestation should primarily take place on less
productive/marginal farmland and otherwise overgrazed/degraded land where there is the potential
of a high timber production value on land poorly suited for agriculture (e.g. Sedjo and Botkin, 1997;
Kauppi et al., 2018). This was demonstrated in a study in southern Scotland where the costs of
maintaining hill sheep farming in Less Favoured Areas (LFA) (defined by combination of poor climate,
soils and terrain, lower yields, higher production, and transportation costs) was found to require a
direct payment subsidy of around 60% of output for survival, while productive forestry on the same
land received a small grant contribution of around 3% of output, although the authors point out that
these values will vary among regions (SAC Consulting, 2014).

Another area of potential conflict is the use of land managed for grouse shooting with an estimated
at around one and a half million hectares of grouse moors (Scottish Government 2021). Shooting
estates regularly receive agricultural subsidies from the Scottish Government, often under the cover
of a sheep flock, but their main purpose is to raise grouse often under an intensive management
regime involving frequent burning, use of mass outdoor medication for the grouse, and killing of
predators often involving illegal means (Tingay and Wightman 2018). The frequency and intensity of
heather burning, especially over deep peat, negatively affects nutrient cycling, water quality, soil
erosion, biodiversity, and the long-term loss of stored carbon. Muir burning is one of the principle
causes for the poor condition of upland areas designated for their conservation value.

23. Are there evidenced wider societal community benefits that arise from woodland and commercial
forestry creation? If there are, should these benefits be formally required or financially supported?
[500 words]

Response:

Recent research on nations around the world has indicated a significant positive trend between an
increase in forest resources and progress in human well-being (Kauppi et al. 2018). Benefits to society



particularly in the form of recreation appear to be inherent in the creation of forests (points covered
elsewhere in this submission).

Finance

24. Do you have evidence that the following forms of public financial support for tree planting provide
good value for money:

l. Grants for tree planting? [500 words]
Il.  Carbon offset and investment payments by government, charities or the private sector?
[500 words]
lll.  Tax allowances for land used for tree planting and commercial forests? [500 words]
IV. Farm payments applicable to land planted with woodland or commercial forest, e.g. Basic
Payment Scheme? [500 words]

Response:

25. Do you have evidence that any of these payments have unintended results? [500 words]

Response:

26. Do you have evidence that the interaction of these payments has any public benefits or
disbenefits? [500 words]

Response:

27. Do you have evidence that the structure of payments or allowances supports or hinders the public
benefits? [500 words]

Response:

28. Do you have evidence of any impact on land values as a result of payments/allowances? [500
words]

Response:

29. Are the anticipated changes in farming support likely to have any impact upon woodland or
commercial forestry creation?® [500 words]

Response:

A study on Scottish farmers’ attitudes to woodland and commercial forestry creation indicated low
rates of new planting and infrequent uptake of farm forestry (Hopkins et al. 2017). This was due to a
generally negative attitude to woodlands and forests among farmers particularly among those with a
lack of tradition in tree planting. Farmers already engaged in tree planting were found more
favourable to involvement in new planting schemes. A possible increase in payments may convince
more farmers to plant trees, but evidence from the above survey would suggest that deep seated
attitudes against afforestation will have to be addressed.

This is a complex field and the questions above are not prescriptive. We should be pleased to learn of
any other benefits, or disbenefits, you consider are brought about by public financial support for tree

3 It is relevant to mention that Scottish Government is currently consulting on proposals for a new Agriculture Bill
which will have implications for farm payments in practlce More |nformat|on on the Agriculture B|II can be found



https://www.gov.scot/publications/delivering-vision-scottish-agriculture-proposals-new-agriculture-bill/

planting and commercial forestry in Scotland and if you consider that public financial support could be
redesigned to provide greater benefits.

Thank you for taking the time to work through these questions.
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