SFOC

Solutions for Our Climate

Forest biomass:

Burning the bridge to
a renewable future ISSUE BRIEF




SFOC

! Solutions for Our Climate

Issue date | August 2022
° Bioenergy | Hansae Song (hansae.song@forourclimate.org)
° Corporate Engagement | Janghyeok Lim (janghyeok.lim@forourclimate.org)

Solutions for Our Climate (SFOC) is an independent policy research and advocacy group that aims to make
emissions trajectories across Asia compatible with the Paris Agreement 1.5°C warming target.



Forest biomass: Burning the bridge to a renewable future

Biomass energy emits more CO2 than coal or gas,

despite being touted as zero emission fuel

Biomass accelerates deforestation and climate change
and is incompatible with 2050 net zero goals

No sustainable sourcing is available in Korea

—RE100 members are advised to use wind and solar energy
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Under the current Renewable Portfolio Standard (RPS) system, solid biomass is categorized as renewables along
with other forms of bioenergy, receiving renewable energy credit (REC) weightings even higher than wind or solar
in some cases. ' After solar PV (52%), biomass (19%) has the second largest share in the renewable energy mix

in S. Korea, with its proportion over twice that of wind (8.5%).

° Biomass emits more carbon dioxide than coal

According to the carbon accounting rules of the Intergovernmental Panel on Climate Change (IPCC), adopted by
the S. Korean Ministry of Environment in its Public Notice, biomass emits more greenhouse gases (GHGs) per

unit of energy than coal, oil, or gas [Table 1].? Case studies both in S. Korea and abroad also found that the

@ Subject to fuel and facility types, biomass receives REC weightings of 0.25-2.0 while wind and solar PV respectively receive those of
1.2-2.5and 0.5-1.6.
Solutions for Our Climate



Forest biomass: Burning the bridge to a renewable future

carbon intensity of a biomass power plant is greater than that of a common coal power plant [Table 2].4

° Table 1. Biomass has a higher emissions factor than coal, oil, or gas

Unit: kgGHG/T)

Biomass Coal (bituminous) oil Gas (LNG)
Co; 112,000 94,600-96,100 69,300-77,400 56,100
CH. 30 1 3 1
N,O 4 1.5 0.6 0.1

° Table 2. Korean biomass power plant emits more carbon dioxide than coal or gas power plant

Fuel input  Electricity generated CO, emissions Carbon intensity

(1,000 ton) (GWh) (1,000 ton) (kg/MWh)
Dedicated biomass er e e s88"
Yeongdong 1
Coal
Yeongheung 5 & 6 5,202 12,980 11,002 848
(20 465 3,088 1,279 414

Incheon combined cycle

The high emissions from biomass are inevitable as wood used as fuel is inherently inefficient due to its low
calorific value and high moisture content. To produce the same amount of energy output, more wood needs to
be burnt, emitting greater volumes of GHGs especially when compared with electricity generated from other

energy sources [Figure 2].°

However, because the IPCC carbon accounting rules calculate carbon dioxide emitted from the combustion of
biomass as zero, policymakers and utility operators often mistake biomass power for zero emission energy or
exploit such misunderstanding to readily meet their emission reduction targets. The industry thus claims that
co-firing biomass in existing coal-fired power plants reduces carbon emissions or that dedicated biomass power

plants are a carbon neutral energy source.

b Because the GHG emissions of biomass are accounted as zero at the point of combustion as per the IPCC Guidelines for National
Greenhouse Gas Inventories, the carbon intensity of Yeongdong 1 declared by the utility was only 26 kg/MWh. Using the additionally
available data, including fuel input, calorific value, and moisture content, SFOC derived the carbon intensity estimate of 888 kg/MWh

in reference to the tier 3 GHG emissions accounting methodology of the Ministry of Environment Public Notice No. 2021-278.
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° Figure 2. Biomass emits greenhouse gases throughout supply chain

Forest Logging Transport Processing Shipping Power plant

SFOC

The rationale behind this confusion is that biomass emissions are to be included once in the Agriculture, Forestry
and Other Land Use (AFOLU) sector at the point of logging, and not again in the Energy sector, to avoid double-
counting. This way, forest loss—regardless of its cause including biomass burning—can be more readily
accounted in the same sector responsible for tracking changes in carbon stocks—forests. As IPCC made it clear,
“the approach of not including these emissions in the Energy Sector total should not be interpreted as a

conclusion about the sustainability, or carbon neutrality of bioenergy.”

° Biomass fuels the climate crisis

Burning biomass immediately increases atmospheric GHG concentrations, leading to further climate change.
Even with the assumption that new trees would be planted where the old ones were logged, the fact remains
that the carbon would have stayed fixed within the trees if they had not been burned.” Thus, the carbon
neutrality myth claiming that biomass releases only the carbon dioxide the tree has absorbed earlier overlooks

the fact that burning wood further exacerbates the climate crisis that could have been avoided in the first place.

Furthermore, there is no guarantee that new trees would survive from natural disasters, such as forest fires,
pests, and diseases, or development projects. Even under the premise that the trees do grow intact, it would
take at least decades to over a century for them to reabsorb all the carbon released at a point in time. In the

meantime, GHGs remaining in the atmosphere continue to accelerate climate change, causing irreversible
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changes on a global scale [Figure 3].®

Figure 3. Changes in aboveground and atmospheric CO2
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From a 50-year-old oak-hickory forest in the southcentral US | Sterman et al.,, 2022

° Biomass destroys forests worldwide

S. Korea imported over 80% of wood pellets in 2021, mostly from Vietnam, Malaysia, Canada, and Indonesia
[Figure 4]."2 These pellets are often produced and distributed along untraceable supply chains riddled with illegal

practices, including the deforestation of natural forests in sourcing countries. ™ Disputes with local and

¢ The carbon payback periods of biomass vary subject to feedstock types—such as forestry residues or roundwood—fuel efficiency,
forest regeneration period, and other environmental conditions. When biomass is substituted for coal, Sterman, et al. estimated the
payback periods to be 44—104 years in their 2018 study and 115 years in the 2022 study. Laganiére, et al. (2017) estimated those to
be over 30 years and impossible to incur carbon benefit within a century when compared with natural gas. In S. Korea, Choi (2021)

estimated the payback to be 70 years using mathematical modelling.
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LEL:EU RIS R © Fisure 4. S. Korea imports 83% of wood pellets

right to land and various types of

environmental pollution caused by 8 4
wood pellet mills are also frequently é
reported, for which Korean companies é 3
are directly and/or indirectly
responsible.
2
All wood pellets imported to S. Korea
are subject to demonstrate legality in
accordance with the regulation to !
promote legal timber trade; however,
the document-based procedure lacks 0
due diligence requirement and heavily 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
relies on third-party certification [l Domestic g Vietnam i Malaysia i Canada jg Indonesia = Others

schemes, such as the Forest Korea Customs Service Trade Statistics
Stewardship  Council (FSC) and

Programme for the Endorsement of Forest Certification (PEFC). These voluntary certifications are vulnerable to
frauds and false reporting, sometimes even employed to greenwash deforestation. Whilst major economies are
advancing their regulations on forest-risk commodities and supply chain due diligence to tackle forest loss, S.

Korea has not yet to effectively enforce basic legality requirements.™

° Figure 5. Roundwood at wood pellet factory in S. Korea and clear-cutting in Canada

“E

Chungcheongbuk-do | SFOC, 2021 British Columbia | Conservation North, 2020
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In terms to domestically sourced wood pellets, 29% was made of roundwood, and 76% of what was not
roundwood, ‘unused forest biomass’—which is supposed to be genuine forest residues—was produced
through destructive clear-cutting in 2020."” The 2021 National Assembly’s audit on state administration
criticized the poor management practices, revealing that even the wood verified as unused forest biomass

included roundwood or had volumes overstated [Figure 5]."®

Despite the growing concerns over biomass GHG emissions and domestic deforestation risks, unused forest
biomass supply skyrocketed 57 times since the introduction of the aggressive expansion policy in 2018." In fact,
the government's forestry roadmaps treat biomass energy as key to climate change response, contradicting the
scientific consensus that the use of wood should be prioritized to make high value and lasting products to
sequester carbon for longer periods. These cascading use principles are supposed to limit burning wood for fuel

to only when all the other options are exhausted, but little is known about how they are observed in the industry.

° No good biomass to burnin S. Korea

For biomass to be recognized as clean renewable energy on par with wind and solar, it needs to demonstrate
effective GHG emission reduction capability and avoid deforestation and environmental pollution in sourcing and
processing sites. In the complete absence of study or policy to satisfy either of these conditions, all types of

bioenergy, including solid biomass, are maintaining their renewable status in S. Korea.

Life-cycle assessments (LCAs) to estimate the GHG emissions of biomass are yet to be conducted in S. Korea,

let alone the introduction of

° Figure 6. Biomass-associated emissions of UK power plant

sustainability  criteria  remotely
similar to the inadequate ones in the

E.U. Since the biomass industry

imports most of the feedstocks, their Combustion of roundwood

GHG emissions are accounted in B Conbustion afoguing ealduss

9% — Combustion of mill residues

sourcing countries, not in S. Korea. Supply chain

Tracing emissions from wood burned M Decay of logging residues

as biomass energy back to the AFOLU B Lostforest grouth
sector is virtually infeasible and incurs
the climate justice complication of
shifting S. Korea's emission reduction
responsibilities to the sourcing country. In fact, recent research found that 69% of biomass emissions occurs at

the stages of combustion [Figure 6].2°

Solutions for Our Climate



Forest biomass: Burning the bridge to a renewable future
The only type of biomass energy that could be considered sustainable is when logging and sawmill residues that
could not be utilized otherwise are collected in small scale and used to supply heating in the same region.?
However, small scale and distributed biomass by definition is not intended for producing industrial electricity

thus deemed unfit for most companies seeking a renewable energy source.

Regardless of feedstock type, biomass is essentially the same kind of fuel as coal as both must be burnt in
power plants, resulting in massive GHG emissions. Rapidly elevated atmospheric GHG levels make it
impossible to reach carbon neutrality within a meaningful period, even when new trees are planted. Biomass
electricity in S. Korea cannot guarantee sustainability whether the feedstocks are imported or domestically
produced. 100% renewable energy should be achieved through clean renewable energy uptake like wind and

solar, not through burning our forests [Figure 7].

° Figure 7. 100% renewables through wind and solar, not biomass

Top: Drax biomass power plant, UK | #0DF, VisualHunt Bottom: Ken, Unsplash
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