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Background

1.

The UK’s 2023 Biomass Strategy relies on the Biomass Resource Model (BRM) to support the
“assessment of future biomass availability” (Biomass Strategy, p.65). The model is said to provide “az
estimate of potential sustainable biomass feedstock availability to the UK wup to 2050 from domestic and
international sources under various scenarios determine the amount of biomass available in the UK’ (p.65). This
assessment of “future availability” of biomass underpins the decision taken by the Secretary of State
in the Biomass Strategy to continue to support the use of biomass as a means of achieving
(supposedly) genuine reductions in carbon emissions and contributing to the net zero target.

Description of the Biomass Resource Model

2.

The BRM was developed as a tool to determine the amounts of biomass available to the UK and
existed prior to the publication of the Biomass Strategy. The Biomass Strategy states (p.65) “To
support our assessment of future biomass availability we have updated the UK and Global Bioenergy Resource
Model, which will be published later this summer. This is a complex biophysical model that provides several future
availability scenarios based on user inputs within a model framework. The model provides an estimate of potential
sustainable biomass feedstock availability to the UK up to 2050 from domestic and international sources under
various scenarios. Biomass feedstocks in scope of the model can be categorised into perennial energy crops, biogenic
wastes and residues (including forestry residues), arable crops, and biofuels.”

The BRM is a seties of interlinking Excel workbooks that contain information on the amounts of
different types of biomass anticipated to be sourced from within the UK and imported from
abroad. Regarding imported biomass, the model considers both solid biomass (“small
roundwood”, “sawmill residues”, “agricultural residues”, and “energy crops”), and liquid biofuels
(“bioethanol” and “biodiesel”). The amounts considered as potentially available to the UK are
estimated by the application of various criteria and by making assumptions about the amount of
biomass that source countries would retain for their own use versus making it available to trading

partners, including the UK.

With regard to the amount of international biomass resources the UK can obtain, the modelling
provides a “restricted” scenario and an “ambitious” scenario. The Biomass Strategy (p.68) states
that the main difference between the two scenarios relates to import levels and to domestic energy
crop planting rates.



Regarding the amount assumed to be imported under the “restricted” supply scenatio, the
Biomass Strategy states: “Ihe import levels in this scenario assume that most countries producing biomass
prioritise their own domestic use, and so only one-fifth of overseas production is exported. Of this volume available
Sor trade, it is assumed that the UK competes equally with all other nations and so is able to secure a fraction of this
market equal to the UK's share of global GDP”. For the “ambitious” supply scenario, the Biomass
Strategy assumes “zhe UK is able to import a fraction equal to its share of global GDP of all overseas-
produced bioenergy that meets our sustainability criteria’.

The BRM’s assumptions call into question the credibility of the UK’s climate strategy

6.

The UK’s entire climate strategy relies on the availability of truly enormous amounts of imported
biomass. While the model contains both the ‘vestricted” and the “@mbitions” scenarios, the Biomass
Strategy (p.72) states that only the “ambitious” scenario allows the Government’s energy model
to achieve the net zero objective: “Crucially, the restricted scenario sees the UK only have access to a total of
around 500 PJ of sustainable biomass by 2050, which significantly reduces the amount of decarbonisation that is
possible through deployment of biomass, with a particular reduction in the level of negative emissions achievable from
BECCS. The impact of this is that our whole systems energy modelling (nsing UK TIMELS), described in Chapter
5 and the Technical Annex) is no longer able to find a net zero solution for 2050, based on current demand and

technology assumptions” (emphasis added).'

The ability of the “@mbitions” scenario to help deliver net zero in the overall climate model
depends on the following three postulates in the BRM:

a. ‘That all the biomass sourced is carbon neutral,
b. That the UK is able to massively increase its imports of (carbon neutral) biomass; and

c. That BECCS can be deployed successfully to burn that biomass and store the resulting CO»
belowground, overcoming numerous technical, scaling, and financial challenges.

The BRM’s assumptions about biomass availability

8.

Several points call the model’s credibility into question:

a. 'The BRM relies heavily on energy crops and agricultural residues that are not generally used
for heat and electricity generation, because they present significant technical and logistical
challenges as a feedstock;

b. The reliance above is based on a massive projected increase in energy cropping and in crop
yields worldwide;

c. The BRM assumes the largest share of energy crops come from an improbable region;

d. The BRM assumes that the crop atrea increases exponentially over time;

!'The UK TIMES model includes all energy flows, technologies, and emissions and is considered by its developers to
underpin UK climate policy (https://www.ucl.ac.uk/bartlett/sustainable/news/2021/dec/uk-times-model-underpins-
government-climate-policy). The BRM is one of the inputs to the UK TIMES model.
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e. The BRM assumes an increase in crop yields of more than fifty percent;

f.  The BRM does not take into account Indirect Land Use Change (ILUC) emissions.

9. The amounts of biomass available for export from the international producers of biomass (in
petajoules, PJ) are calculated as the difference between supply and demand in each country, with
the “excess” of supply considered as available for trade. The UK is then considered to be eligible
for a portion of the amount available for trade.

10.  Figure 1 summarises all solid biomass considered to be available for import to the UK under
the restricted and ambitious scenarios, by exporting country. Subsequent graphs examine each
feedstock. Note that the 2020 projections are the same for the two scenarios, which then
diverge. As explained further below, the 2020 projections are also modelled scenarios and do
not match the actual amounts or sources of biomass actually imported into the UK in 2020.
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Figure 1. Total solid biomass available to the UK in the restricted and ambitious scenarios, by region of
export. The graphs were edited from those provided in the model to include solid biomass, only, and thus
exclude bioethanol and biodiesel. The types of solid biomass are “small roundwood,” “sawmill residues,”
“agricultural residues,” and “energy crops.” The data are located at Annex A, sheet Results, row 511.

Energy Crops

In reality, energy crops and agricultural residues are generally not burned for heat and electricity generation

11.  The BRM’s output reveals that by far the largest portion of the biomass assumed to be available
for future use in the UK consists of energy crops and agricultural residues, not woody biomass.
However, this does not reflect the current reality of sources of biomass being burned in the UK
and is an unrealistic future assumption, because burning this material presents serious technical
and logistical challenges. Currently, relatively few biomass plants are configured to burn
agricultural residues and crops to generate heat and electricity. In addition, the use of these
materials tends to be local because of the high costs of transporting the material. Specifically:



a. Agricultural crops and residues are low-density materials with relatively high moisture
content, and burning materials with high moisture content causes a loss of boiler efficiency
and thus reduces the production of useful heat and electricity. With the exception of certain
types of straw, nut and sunflower hulls, and a few other products that are sometimes burned
in UK power stations in relatively small amounts, energy crops and agricultural residues are
not generally burned for energy in commercial and industrial boilers. To render such materials
useful on the scale envisioned by the BRM, tens of millions of tonnes of these materials per
year would need to be dried and processed into a form that could be transported in a space-
and cost-efficient manner (there is little sense in transporting the water inherent in biomass
thousands of miles, which is why manufacturing wood pellets involves drying from an average
moisture content of 45-50% down to about 10%, as well as densification and other processing
to make the fuel perform properly when fed into a boiler). In other words, processing these
materials to render them transportable and burnable in the UK would require the creation of
an enormous parallel infrastructure in each source country capable of collecting, drying,
densifying, and transporting the material. This seems extraordinarily unlikely to occur,
especially since any credible life-cycle analysis of the process would likely reveal little to no
carbon savings;

b. Energy crops and residues can have a relatively low energy content per unit mass, due to the
relatively high content of non-carbon material (ash); and

c. Residues can include large amounts of dirt that make them difficult to convert into densified
pellets, since the silica quickly ruins the processing equipment. Even more fundamentally,
energy crops and agricultural residues have an inherently high content of potassium,
phosphorus, and silica, which can produce “slagging”2 and fouling of equipment from ash
melting. Table 1 reproduces a table from the “Biomass Energy Data Book” of the Oak Ridge
National Laboratory’ that highlights the differences between fuels and the propensity of
agricultural residues, energy crops (“switchgrass” is Miscanthus, an energy crop mentioned
several times in the Biomass Strategy), and even certain types of wood to cause slagging in
biomass boilers.

2 Slagging is the formation of molten, partially fused or resolidified deposits on furnace walls and other surfaces exposed
to radiant heat (https://www.babcock.com/home/about/resoutces/learning-center/ effect-of-operating-vatiables-on-
fuel-ash-corrosion-in-boilers)

3 Page 85 at https://tedb.ornl.gov/wp-content/uploads/2019/04/Biomass_Energy_Data_Book_Edition_4.pdf
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Section: BIODPOWER
Alkali Content and Slagging Potential of Various Biofuels

Total Alkali

Fuel Btw/lb (dry) Ash% % in Ash Ib/ton Ib/MMEtu
WOooD Minimal Slagging
Fine Chips 8,550 0.70% 3.00% 04 0.07 4 Io/MMBtu
White Oak 8,165 0.40% 31.80% 23 D.14
Hybrid Poplar 8,178 1.80% 19.80% 7.5 0.46
Urban Wood Waste 8,174 6.00% 6.20% T4 046 Probable Slagging
"Clean”
Tree Trimmings 8,144 3.60% 16.50% 19 0.73
PITS, NUTS, SHELLS
Almond Shells 7,580 3.50% 21.10% 148 0.97 Certain Slagging
Refuse Derived Fuel 5473 9.50% 9.20% 17.5 1.60
GRASSES
Switch Grass 774 10.10% 15.10% 30.5 197
Wheat Straw-average 7,978 5.10% 31.50% 321 2.00
Wheat Straw-hi alkali 7,167 11.00% 36.40% 80.0 5.58
Rice Straw 6,486 18.70% 13.30% 407 3.80
Bagasse - washed 8,229 1.70% 12.30% 4.2 0.25

Table 1. Properties of different types of biomass fuels. Reproduced from “Biomass Energy Data Book,
Edition 4”.

d. The BRM projects that the largest proportion of the UK’s biomass in the future will come
from agricultural residues and energy crops but does not appear to acknowledge that burning
these materials for heat and power is expensive, resource-intensive, and technologically
challenging due to the nature of the materials.

The BRM projects massive increases in energy cropping worldwide

12.

13.

The BRM has multiple worksheets, each containing thousands of rows, that are devoted to
calculating the amount of land required and available to meet projected demand within source
countries, the yields of crops on different types of land, and the amounts of crops that could be
left over and available for export, including to the UK. The BRM projects that growing theses
energy crops does not involve indirect land use change (“ILUC”).

Figure 2 shows the model’s assumptions concerning the energy obtained from perennial energy
crops through time (the dataset appears to not include biofuels crops, which are assumed to be
mostly annual crops).
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Figure 2. Total bioenergy from perennial energy crops (in petajoules), The graph was developed for this
analysis and was populated with data from Annex A, sheet “C3_Global_supply_crops,” starting at row 2485.
A portion of this production is considered to be available for import by the UK.

Figure 3 shows the amount of energy crops the UK would be able to import under the BRM’s

restricted and ambitious scenarios. The total amount of energy crops appears to mostly include
perennial crops, as shown in Figure 2, but not crops grown for bioethanol or biodiesel, since

these resources are modelled as being processed in source countries and imported to the UK as

14.
finished products.
Restricted scenario
300
250
200
150

50

2035

2020 2025 2030 2040 2045 2050

Figure 3. Energy from energy crops available to the UK under the restricted and ambitious

Annex A, sheet “Results,” row 331.
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The BRM assumes the largest share of energy crops comes from an inmprobable region

15.

Figures 2 and 3 show the largest increase in supply of energy crops coming from the region
labelled “Other South Asia and Oceania” (bright blue line). Annex E of the BRM, which contains
detailed data on woody biomass sourcing, contains the country lists for the regions. Table 2
below shows the list of countries included in the region “Other South Asia and Oceania.” These
countries are considered in the BRM to be capable of supplying a many-thousands-of-percent
increase in energy crops. However, it includes a number of countries that seem improbable as
sources of significant volumes of agricultural and forestry biomass, for example Afghanistan,
North Korea, Bhutan, and the Maldives.

Afghanistan

New Caledonia

American Samoa New Zealand
Australia Niue
Bangladesh Norfolk Island
Bhutan Northern Mariana Islands
Cook Islands Pakistan

Fiji Palau

French Polynesia Pitcairn

Guam Samoa

Kiribati Solomon Islands
Korea (the Democratic People's Republic of) - North Korea |Sri Lanka

Korea (the Republic of) - South Korea Tokelau
Maldives Tonga

Marshall Islands Tuvalu
Micronesia (Federated States of) Vanuatu

Nauru

Wallis and Futuna

Nepal

Table 2. The countries included in the region labelled “Other South Asia and Oceania”

The BRM assumes crop area increases exponentially over tine

16.

The area of land devoted to energy crops is assumed to increase massively after 2025 (Figure 4).
The BRM assesses land availability for crops including those needed to meet domestic demand
in source countries. It imposes various constraints related to infrastructure and trade, and
planting rates. It calculates the “@ctual area that is planted” assuming that “energy crops are grown first
on mildly degraded abandoned agricultural land (as this is assumed to be more readily available/ cheaper) then
on undegraded agricultural land, then on abandoned mildly degraded pasture land and then on undegraded pasture
land. 1and is used in this order until the maximum potential area which can be planted is reached”.*

4 From Annex A, sheet C3_Global_supply_crops, row 1419
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17.

The model’s assumption that land devoted to energy crops can increase so massively yet without
any associated carbon emissions is unrealistic. As discussed in more detail below, the model
justifies its exclusion of carbon emissions from indirect land use change, or forest conversion,
by assuming that crops are only planted on “abandoned” land or land that has few other uses.
Even if the assumption that this land would not be needed for future food production were
met, the model’s assumption that energy crops will only be grown on these types of land is
highly unrealistic because there is no way to ensure that only these types of lands would be used
globally if the model’s projected increase in energy crops actually occurred. Thus, the model
certainly greatly underestimates the carbon emissions that would be associated with an increase
in energy crops, if it occurred in reality. The energy crops would not be “low carbon” as the
model assumes.
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Figure 4. Total area of abandoned land that can be used to grow perennial energy crops. From Annex A, sheet
C3_Global_supply_crops, row 1423.

The BRM assumes crop yields increase by more than fifty percent

18.

The BRM not only projects large increases in the amount of land growing energy crops, it also
projects large increases in yields. For example, as shown in Figure 5, the yield of perennial energy
crops grown on ‘“abandoned agricultural land which is not degraded” in the USA (as gigajoules per
hectare) is projected to increase 56% from 2020 to 2050. Identical percentage increases of 56%
are projected for all other regions (see Figure 4 for list of regions). Similarly, all regions are
projected to show a 56% yield increase on “on abandoned agricultural land which is mildly degraded” as
well as non-degraded and mildly degraded pasture-land.
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Figure 5. Yield of perennial energy crops grown on “abandoned agricultural land which is not degraded” in the
USA, showing a 56% increase over 30 years. Data from Annex A, sheet C3_Global_supply_crops, row 1805.
All other regions are also projected to experience a 56% increase.

19.  Even though Annex A to the BRM provides some explanation for why certain values were
chosen, the assumption that crop yields will continue to increase through time is unrealistic. In
particular, the assumption does not seem to take into account growing impacts on crop yields
from droughts and other types of climate stress. Nor does the model account for the additional
fossil fuel-based processes and inputs (including fertilisers and pesticides) that may be required
to sustain much less increase agricultural productivity in a changing climate.

The BRM ionores Indirect Land Use Change (ILLUC) emissions

20.  Despite the massive projected increases in the area of land planted to energy crops, the BRM
assumes zero emissions from ILUC.”> All the values for ILUC are zero in all the relevant cells.
For example, Figure 6 shows the first block of data.

s465  Distribution of ILUC emissions
6466

6467 Distribution of ILUC emissions - Level 1 (Low)

6468 Energy_crops_distribution_ILUC_emissions_level_1_t hd hd hd hd hd hd

6469 1 USA Energy crops ~ gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6470 2 Other North America Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6471 3 Brazil Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6472 4 Other South and Central Americas Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6473 5 Africa Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6474 6 Europe Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6475 7 Eurasia Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6476 8 Middle East Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6477 9 India Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6478 10 China Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6479 11 Japan Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6480 12 South East Asia Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6481 13 Other South Asia and Oceania Energy crops  gCO2/MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Figure 6. Reproduction of partial worksheet in model showing the model assigns zero ILUC emissions to
crops (Annex A, sheet “C1_Sustainability,” row 6465)

5> Annex A, sheet “C1_Sustainability,” row 6465, “Distribution of ILUC emissions” for energy crops.
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21.

22.

23.

24,

25.

206.

27.

It should be noted that just as the model includes ILUC (albeit currently populating those cells
with zeros), it could have included the biogenic emissions from logging forests for woody
biomass, but in this case it is structurally not configured to do so — there is not even a
placeholder for these emissions.

The Biomass Strategy acknowledges the importance of ILUC (p.44): “Biomass produced on existing
agricultural land can lead to the production of food and feed crops elsewhere, potentially leading to the conversion
of additional land to agricultural use. This can result in significant environmental impacts and in substantial
amount of GHG' emissions being released into the atmosphere if land with high carbon stocks and highly

biodiverse habitats, such as forest land, grassland, peatlands, is converted to agricultural unse.”

Accordingly, its states that: “T¢ is imperative that strict biomass sustainability criteria are in place to avoid
food and feed crop-derived biomass causing indirect land use change, which could impact carbon-rich or biodiverse
habitats,” and, “[w]e will look to include Indirect Land Use Change (ILUC) in the cross-sectoral sustainability
[framework based on up-to-date scientific evidence on ILUC.”

If the future “ross-sectoral sustainability framework” does in fact take ILUC fully into account, and
assigns carbon emissions to biomass associated with ILUC, then it will likely disqualify as “high
emissions” much of the biomass sourced from energy crops that the model treats as having “zero
emissions”. This is another way that the model overestimates the amount of “Jow carbon” biomass.

The assumption that there is no ILUC and no other biogenic carbon emissions associated with
the establishment of energy crops is unjustified. There is no realistic means of ensuring that
energy crops are only planted on “@bandoned” land, and incentives for biofuels in fact make it
likely that energy crops will replace food crops. To the extent this occurs, it could drive ILUC,
thus greatly increasing the GHG emissions associated with the energy and biofuels crops that
are the main focus of the model. The assumption that abandoned/degraded land would be used
in practice is unrealistic.

Further, even “abandoned” agricultural land can have significant carbon stocks, including trees
and grasses. Planting energy crops on this land involves removing existing above- and
belowground plant carbon stocks, resulting in unknown amounts of biogenic emissions and
disturbing the soil, which leads to biogenic soil carbon emissions. However, the model does not
consider this possibility — it simply treats all energy crops as having zero biogenic emissions.

Overall, the BRM’s treatment of ILUC and other biogenic emissions from land conversion as
being zero significantly undermines the credibility of the model. As the Biomass Strategy
acknowledges, ILUC can increase the carbon emissions associated with crops that are otherwise
assumed to be low carbon. It is simply not credible to project such massive increases in energy
cropping without taking ILUC or land conversion emissions into account.
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Agricultural residues

28.

400

350

The BRM’s reliance on agricultural residues is unrealistic. In fact, the ambitious scenario of
the model assumes an even larger reliance on imported agricultural residues than energy crops
(Figure 7). It envisions a particularly large role for Brazil.
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Figure 7. Energy from agricultural residues available to the UK under the restricted and ambitious scenarios.
From Annex A, sheet “Results,” row 154.

29.

30.

31.

The BRM and the Biomass Strategy both consider agricultural residues to be “Jow carbon” on
the basis these materials decompose fairly swiftly, emitting carbon back to the atmosphere.
On this basis, the emissions from burning these materials for energy are, in theory, not much
greater than the emissions from simply allowing them to decompose, and the amount of
carbon stored on the land and in soils is theoretically similar under both scenarios.

In reality, however, this is not really the case. While burning residues that are generally removed
from the growing site (such as nut hulls from processing nuts) would meet the criteria of not
affecting land carbon stocks compared to the business-as-usual scenario, harvesting farmfield
residues for fuel that would otherwise decompose in place can lead to significant soil carbon
loss and also more nitrogen fertilizer runoff and production of N>O, a powerful greenhouse gas.
Thus again, as is the case with ILUC, the model’s estimates of available low-carbon biomass
includes materials that arguably are not zero or low carbon at all. This inconsistency seriously
undermines the credibility of the model.

Additionally, as explained above, agricultural residues are rarely burned for heat and power in
commercial and industrial boilers in real life, due to the many difficulties of processing,
transporting, and combusting the material. It is thus interesting to note that a worksheet in the
model showing available woody biomass disqualifies “/ow-guality” wood from the pool of
biomass potentially exported to the UK, stating “T'his sheet contains estimates of small roundwood and
sawmill residues which are available in different regions of the world. 1t also contains estimates of bark and
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branchwood (forestry harvesting residues). These are likely to be of lower quality as a fuel than SRW or sawmill
residues and it is assumed that they would only be used in the region they arise in and no exported.” (sic)
[emphasis added].® Yet the BRM does include both energy crops and agricultural residues, which

are rarely burned for heat and power in real life and which are of much lower quality than bark
and branchwood.

Sawmill residues

32.  Regarding the BRM’s assumptions about sawmill residues, as the model assumes that bark is
not exported,’” sawmill residues are likely to consist of relatively high-quality “clean” wood and
sawdust that can be converted to wood pellets. Compared to energy crops and agricultural
residues, the amount of sawmill residues assumed available by the model is relatively low (Figure
8), perhaps because these materials are in high demand in source countries.
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Figure 8. Energy from sawmill residues available to the UK under the restricted and ambitious scenarios.
(Annex A, sheet “Results,” row 225).

33. It is notable that the BRM ambitious scenario anticipates a large amount of sawmill residues
would be imported from Africa. Demonstrating how decoupled the model is from reality even
in terms of present imports, the model shows imports of 30.8 petajoules (P]) of sawmill residues
imported from Africa for 2020. The model considers sawmill residues to have an energy content
of 18.6 gigajoules (G]) per tonne®. The model thus estimates that more than 1.65 million tonnes
of sawmill residues should have been imported from Africa in 2020. However, Table 6.6 of the
Digest of UK Energy Statistics (DUKES)’, imports of “plant biomass,” shows total recorded
imports of any plant biomass from countries in Africa in 2020 were just 378 tonnes. This is 0.02
of one percent of what the model shows should have been imported as sawmill residues alone

6 Annex A, sheet R_G2_forestty, row 4
7 Annex A, sheet R_G2_forestry, row 4

8 Annex E, sheet Inputs model parameters, row 39.
% Sheet 6.6C at https:/ /assets.publishing.setvice.gov.uk/media/64¢1327990b54500143e83¢7/DUKES_6.6.x1sx

12



that year. It is extremely unlikely that imports would increase from present levels (essentially
zero) to those projected by the model for 2025 and thereafter.

Small roundwood

34,

35.
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The BRM describes forest biomass (i.e., wood from primary sources, rather than secondary
sources such as sawmill waste) as “small roundwood” (“SRW?”). This is both a misnomer and
misleading given everything in the public domain about the use of extremely large old trees as
pellet feedstock in the US and Canada. However, this document uses the term here for
consistency.

Although SRW constitutes the smallest source of biomass in the model (Figure 9), the volume
is nonetheless important. Additionally, it is likely that the actual proportion of SRW would be
significantly higher than that which is shown in the model, for two reasons: First, the baseline
2020 value of SRW from the USA and “other North America” (i.e. Canada) in the model is a
significant underestimate of the actual amount imported; and second, as explained above, the
model overestimates the role that other types of biomass can play (notably energy crops and
agricultural residues). This is likely to lead to the demand for SRW remaining high, and
potentially increasing, putting forests under continuing if not increasing pressure.
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Figure 9. Energy from “Small roundwood” available to the UK (Annex A, sheet “Results,” row 296).

The BRM does not portray current wood imports accurately
36.

The BRM’s projections are completely decoupled from the reality of current biomass markets.
For example, the Digest of UK Energy Statistics (DUKES) includes data on the amount of
wood pellets imported to the UK. Table 6.6 of DUKES shows imports of “plant biomass,”
which turns out to be nearly all wood pellets (made from a combination of mill residues and
roundwood). Adding up the BRM’s projections for all solid biomass imports for 2020 (Annex
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Tonnes woody biomass imported to the UK

A, sheet “Results,” row 511, which the model assumes is overwhelmingly wood, not energy
crops or agricultural residues), and comparing these figures to the DUKES data on actual
imports in 2020 (again, overwhelmingly wood), reveals that the modelling was not able to
represent the real situation at all, as shown by Figure 10. Actual 2020 imports of wood differ
greatly from what the model says should have been imported in 2020.
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Figure 10. Comparison of the model’s projections for 2020 impozts of plant biomass (mostly wood) and the
DUKES data on actual imports that year.

37.

38.

The model generally overestimates the amount of biomass imported from various counties,
except for the US, “other” North America (i.e., Canada) and Europe, where it underestimates
the amounts. The US values obviously stand out the most. In fact, according to the DUKES
data, the amount of wood pellets that were actually imported from the US in 2020 (5.76 million
tonnes, neatly all from the US South) is significantly greater than the total amount of wood
(industrial residues and SRW combined) the model considered as “available for energy nse” in the
US South overall in 2020 (4.8 million tonnes, of which the model considered only a fraction
available for export to the UK as a significant portion is supposed to be retained for use in the

US).lU

The discrepancy between the model’s projections and reality reinforces the point that if the UK
— even at current levels of demand — is not currently importing the so-called “low carbon”
sources of biomass (energy crops and agricultural residues), the huge expansion of biomass

10'The model value for “Forestry products available for energy use by country” in the US South is located at Annex E,
sheet “Calcs2Results,” row 274.
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demand envisaged in the BRM will put even more severe pressure on forest biomass (and to a

lesser extent industrial residues)."" The model’s projections thus appear to be an academic

exercise in constructing a scenario that on nearly every point examined is extremely unrealistic.

Even if the UK Government reformulated UK biomass policy to adhere to the model’s

assumptions, there would be no way to force external markets to conform with the model’s
assumptions.

The BRM’s consideration of “sustainability” is trivial

39.  The BRM purports to impose at least some sustainability criteria on all biomass imports:

a.

b.

GHG emissions: The BRM calculates thresholds for “direct” GHG emissions from fossil
fuels burned during biomass harvesting, processing, and transport.” The BRM’s
documentation does not explain how the model discriminates between biomass that can stay
under the emissions threshold, and biomass that does not. It is possible that the model simply
assumes that all biomass stays under the threshold and simply includes a generic value of
direct emissions for completeness. If this is the case, the model would likely overestimate the
amount of biomass that is ‘@vailable” that meets the GHG criteria.

Avoiding primary forests but still allowing harvest of big old trees: The model excludes
primary forest areas in its calculation of the amount of forest available for harvest in each
country and its scenarios generally avoid harvest of roots and stumps. However, it does allow
the harvest of “0/d regenerated forest areas” "

carbon stocks in the world can be clearcut for biomass fuel, and the model still treats this as

meaning that forests with some of the highest

having “zero” biogenic emissions. (It is important to note that the UK’s Renewables
Obligation Order," responsible for granting billions in subsidies, does not allow sourcing of
“other fuels” from primary forests, but does allow them to be logged to supply forest
biomass. The choice of the modelers to not include primary forests is not required under the
UK’s actual criteria).

Harvest-to-growth ratio: The most basic criterion for “sustainably” harvested biomass that
it comes from a forest where harvesting is kept at a level below growth, thus permitting forest
carbon stocks to at least remain constant. The UK’s Timber Standard provides the core
sustainability criteria for biomass incentive schemes, including the Renewables Obligation
Otrder. The relevant part of the Timber Standard criteria states harvest levels must “nof exceed
the long-term production capacity of the forest based on adequate inventory and growth and yield data.”" The
BRM generally endorses the idea that biomass sourced under these conditions has “zero”
biogenic emissions. However, it is a fallacy to assume that as long as growth exceeds
harvesting, no matter by what amount, there is no effect on atmospheric CO; levels when

1 The amount of industrial residues is determined by production of sawtimber, which is rather inflexible, whereas
harvesting additional forests for biomass is always possible.

12 Annex A, sheet I5_Sustainability, row 32 has a table labelled “required carbon intensity.” Row 6860 of the same sheet
has values for SRW for each region.

13 Annex E, sheet “Inputs scenario parameters,” rows 14, 15 and 24.

14 https:/ /www.legislation.gov.uk/uksi/2015/1947 /data.pdf

15 https:/ /www.gov.uk/government/publications/timber-standard-for-heat-electricity
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40.

41.

42.

forests are cut and burned for fuel.'” The only way to determine the impact on atmospheric
CO; levels is to measure the actual rates of forest growth and hatvesting/burning, just as one
can only calculate the changing level of water in a bathtub if one knows the actual rates of
both the inflow and the outflow.

d. Inconsistency in approach: Further, despite the claim that the BRM ensures biomass is

sustainable, the model does appear to include exceptions. In fact, the BRM does ot appear
to fully disqualify biomass from countries where harvesting exceeds growth. Instead, for
countries “where current harvesting is greater than modelled long term sustainable annual increment’™” the
model specifies a year when harvesting is assumed to decline back to “sustainable potential,”
including for countries that presently have “gross deforestation.”"® The model calculates
wood availability from countries where “production is currently higher than the estimated sustainable
production” (Annex E, sheet Calcs1 Main Calculations, row 2140.)

This means the BRM counts forest biomass as eligible even if it comes from a country where
harvesting is clearly degrading the forest carbon sink. Several EU countries, including countries
that have completely lost or nearly lost their forest carbon sink, like Estonia and Finland, are
included in the tabulation. As shown by a survey of the state of the current and future modelled
carbon sink for EU countries," it is clear from countries’ own modelling projections achieving
a balance of harvesting and growth even within 30 years is in many cases unrealistic.

Likewise, the model does not disqualify countries with even “gross deforestation”. 1t simply sets
2025 as the “Year for production above modelled sustainable potential to decline to modelled sustainable
potential””’ The threshold for identifying countries with significant deforestation is 100,000
hectares a year and a net change of 50,000 hectares a year (Annex E, sheet Data05 Deforestation
data, row 7). The model identifies a number of countries on that sheet as having both large scale
and net deforestation indicated, including Brazil (row 238). Despite being identified as a country
with a large deforestation problem (known to be due mostly to agriculture), the model
nonetheless assumes that Brazil will have large increases in energy crop area (see Figure 2), a
particularly large role in providing agricultural residues (Figure 7), and an important role in
providing sawmill residues (Figure 8) and SRW (Figure 9). As such, it appears that the model
does not rigorously implement the sustainability criteria. The BRM’s inclusion of a country that
is experiencing large-scale forest loss as an important source of biomass for the UK is another
example of how the modelling is misaligned with the climate policy objectives of the UK.

As stated above (paragraph 0), the Biomass Strategy admits that the “whole systems” climate
modelling can not find a net zero solution for 2050 unless it assumes that extremely large
amounts of biomass are available for use with BECCS. It is astonishing that the BRM assumes

16 https:/ /forestlitigation.org/wp-content/uploads/2023/11/The-Case-Against-Negative-Emissions-Nov-20-2023-1.pdf
17 Annex E, sheet “Inputs scenario parameters,” row 41.

18 “Deforestation” means a permanent loss of forest, as when forestland is converted to agricultural land. Forest
harvesting, even clear-felling, that is followed by regrowth, or where the forest is replaced with replaced with a plantation
of a different species, is not considered “deforestation.”)

19 https:/ /www.pfpi.net/wp-content/uploads/2024 /04 / PFPI-analysis-of-draft-NECPs-April-2024.pdf

20 Annex E, sheet “Inputs scenario parameters,” row 42.
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extremely large amounts of “Yow carbon” biomass are available, but in reality, this material is not
and will not be available. Just as important, this material is not actually low carbon and is
certainly not carbon neutral. Accordingly, the BRM is a wholly flawed premise upon which the
Biomass Strategy has been built. Together, they are a house of cards.
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