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ABSTRACT Addressing climate change necessitates evidence-based policies grounded in science. The use of forest biomass for
energy production is based on a broad scientific consensus at the international level. However, some environmental groups in South
Korea are opposing this system of energy production. Through this study, the authors aim to reduce unnecessary confusion and foster
an atmosphere conducive to meaningful evidence-based policies. We have classified the issue into eight categories: biological carbon
cycle, carbon debt, nature-based solutions, air emissions, cascading principles and sustainability certification, forest environmental
impacts, climate change litigation, and the behavior of environmental groups and public perception. Consequently, the following key
points were derived: (1) the actions of some environmental groups seem to follow a similar pattern to denialist behavior that denies
climate change and climate science; (2) the quality of evidence for campaigns that oppose the use of forest biomass for energy
production is low, with a tendency to overgeneralize information, high uncertainty, and difficulty in finding new claims.; (3) most of
the public believes that forest biomass energy is necessary, and the governments of major countries are aware of its importance.
Significantly, Forest biomass for energy is based on an overwhelming level of scientific consensus recognized internationally.

Key words Bioenergy(H}o] 29|14 Z]), Wood pellet(ZA 2 ), Carbon neutral(gt4~%9), Climate lawsuit(7]34:4), Evidence
based policy(5A 7185 2)
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Table 1. Scientific and societal orthodoxy on forest biomass energy utilization

Category Scientific and societal orthodoxy on forest biomass energy utilization Reference
Riebeek (2011); IPCC (2013); KSLA (2018);
- Given the inherent differences between circular biogenic carbon Welfle et al. (2020); IEA Bioenergy (2002,
and fossil fuel—derived carbon, it is inappropriate to compare their | 2020, 2023a); US EIA (2022) UK Forest
impacts based on emission levels at the point of combustion, Research (2023b); The Government of
Australia (2023)
- When utilizing biomass for energy, emissions are not included in
the ENERGY sector to prevent double counting, considering that
they have been accounted for in the AFOLU sector, Kline et al. (2009); Pingoud et al. (2010);
- If counted duplicated, the increase in complexity and uncertainty Welfle et al, (2020); The Government of
would hinder the achievement of larger objectives intended through | Canada (2020a); Cowie et al, (2021); IPCC
Biological carbon accounting measures (such as leakage prevention, (2016, 2023); GHG Protocol(2023); Japan

carbon cycle and reduction of fossil fuels).

better data in all countries,

prevention of domestic and international forest carbon stock loss,

- It is reasonable to ensure consistency and verifiability through

METI (2023b); UK DESNZ (2023a); UK
parliament (2023b)

- Forest biomass energy is carbon neutral and replaces fossil fuels,
- The exclusion of bioenergy, CCS, and BECCS increases the likelihood
of failing to limit global warming to below 2°C with high confidence,

IEA Bioenergy (2011); IPCC (2014, 2018);
U.S. EPA (2018); Kunkuk University (2019);
Germany Federal Ministry of Food and
Agriculture (2021); The government of the
Republic of the Korea (2020, 2023); ECO
& PARTNERS 2°C (2021); U.S. EIA (2022);
Japan METI (2022a, 2023b); UK DESNZ
(2023a); KFS (2023a)
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Table 1. Scientific and societal orthodoxy on forest biomass energy utilization (Continued)

Category

Scientific and societal orthodoxy on forest biomass energy utilization

Reference

Carbon debt

- Due to the complexity of the forest biomass energy system, it
cannot be represented by a single indicator, has uncertainty, and is
influenced by the subjectivity of the researcher,

Malmsheimer et al, (2011); Cherubini et
al. (2013); Bernier and Paré (2013); Miner
et al. (2014); Ranius et al. (2018); IEA
Bioenergy (2020); Schulze et al, (2020);
Holmgren (2021); Cowie et al. (2021); Peng
et al. (2023); Donnison et al. (2023)

- The concept of carbon debt is perceived as having a long recovery
time from a human perspective, and even when examining the state
of forests over a period of more than 100 years, there is no specific
point at which one can claim that carbon debt has occurred,

- The concept of carbon debt exaggerates unrealistic assumptions as
if they were facts, and denies the climate benefits of bioenergy.

IEA Bioenergy (2011, 2020); Berndes et al,
(2016); Cowie et al. (2021); Donnison et al.
(2023)

- The impacts of forest carbon should be evaluated, considering
various impacts at the landscape level,

- From a landscape perspective, changes in forest carbon storage
appear evenly,. It should be a modeling that integrates all
cumulated affected parts in time dynamics related to wood
utilization as a resource,

IPCC (2001, 2007); Malmsheimer et al,
(2011); Mckechine et al/, (2011); Mckinley
et al. (2011); Adams (2013); Berndes et al.
(2016); Hoover and Riddle (2020); Cowie
et al. (2021); IEA Bioenergy (2023b)

- Given that there is no universally accepted definition yet, caution
is needed in interpretation and approach,

Ter—Mikaelian et a/. (2008); Malmsheimer

Nature— X o . et al. (2011); Janowiak et al. (2017); Sedden

- There is a need to approach it in a way that maintains (or . - .

based . . . : A et al. (2020); Wendling et al. (2021); Lee
solutions increases) the total benefits gained by society, and utilizing ot al (2022): White House (2022); Choi et
sustainable biomass for energy can be included in this, al @022 20’23) ’
Conservation is not the only solution, : ’

- Substance emissions during the combustion of biomass can be . .
controlled through various scientifically commercialized %21‘1(552232 %81293)6) .L%e s n%;ia 1(12822032)2)@
technologies. . . . Forest Research (2023c); IEA Bioenergy

- Small combustion devices and firewood fuels are encouraged to (2023¢)
change to modernized devices and high—quality wood pellet products,

Air . Malmsheimer et a/. (2011); Bracmort (2016);
emissions - Biomass serves as a base load renewable energy source that Government of Canada (2020b); Tomlin
replaces fossil fuels such as coal power, contributing to the (2021); UK DEFRA (2023); Bioenérgy Tnsight
environment and climate. . . (2023); UK DESNZ (2023a, 2023b); UK

- The production and distribution of energy will expand, focusing on Parliament (2023b): UK CCC (2023): KFS
low—value—added biomass from raw materials such as forest (2023¢): TEA (20232;). Lee ot al (20’223
residues and wood industry by—products, 9029b ’2023) ’ : ’

- The principle of cascading (value—based) needs to be respected at
the declarative level, and it is reasonable to leave it to market
autonomy rather than legislation enforcement, . .

- Realities such as giograpichically national forest resources gi;ﬁ?;%%%fg) a]Béfr?((i)Ss 2?‘1311)’(12%[;6)'

Cascading specificity and energy supply stability must be considered. EC (2016); Olsso£1 et al (2017 '2018)' E’P
rinciple and | * The institutionalization of cascading principle increases complexity ) : ’ ’
p p. : . . . and EU (2023)
sustainability | and does not guarantee that climate or economic benefits will always
certification | be high, nor is it easy to objectively define what a valuable purpose
is. It can solidify the current(or former) resource use pattern,

- The third—party certification serves as a means to verify the Adams (2013); Lee and Han (2021); Japan
sustainability of bioenergy, and it is necessary to incorporate it into | METI (2019, 2022b, 2023b); EC (2023a);
the legal system to suggest a meaningful direction for development, | IEA Bioenergy (2023d)

Berndes et al, (2016); Aguilar et al. (2016,
. 2020); Galik and Abt (2016); Tidwell (2016);
- Forest biomass energy promotes forest management and enhances Dale et a1 (2017); U.S. EPA (2018); Hoover
forest health. and Riddle (2020); Petrokofsky et al, (2021);
Forest UK DESNZ (2023c)
enV'{ronn]ental - Successful fjorgst m anagement_wl_lere_ logging does not exceed_ | Janowiak et al (2017); Cowie et al (2021):
impact growth (optimization, not maximization, of carbon sequestration) is

necessary, If not, it can be affected as a disturbance factor, such as
in forest fires or by harmful insects,

U.S. EIA (2022); UNEP (2022); UK DESNZ
(2023¢c)

- From a long—term perspective, no meaningful changes in deep soil
carbon due to wood harvesting can be observed,

Ter—Mikaelian et a/. (2008); Harrison et
al. (2008); Lippke et al. (2011)
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Table 2. South Korea's forest growing stock, volume changes
compared to last year, and total domestic con—
sumption of round wood

Unit: 1,000 m’ 2018 2019 2020
Forest growing stock 995,079 1,016,996 | 1,040,447
Volume changes +91,480 | +21,917 | + 23,451
compared to last year
Total domestic r(?und 4577 4,973 4,049
wood consumption

Sources: KFS(2023d; 2023¢; 2023f)"* "
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PRESS RELEASE
- - '

Facts, not fiction:
Bioenergy from wood

contributes to Europe’s energy
security and is part of a
sustainable energy mix

Fig. 5. Image from IEA Bioenergy's press release. ™
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Table 3. Compare the major arguments of domestic and international EGs opposing forest biomass utilization for energy

Major arguments

International EG

Domestic EG (Republic of Korea)

Termination of biomass subsidies

PFPI (20112)™%; Biofuelwatch (2011a)™™”

SFOC (2019)"
* Report funded by NRDC (US)

Forest biomass energy utilization is an act of
forest destruction,

PFPI (20112)"; Biofuelwatch (2011b)""

SFOC (2019)"
* Report funded by NRDC (US)

Carbon debt incurred by biomass utilization
takes decades, which is not helpful in urgent
climate change response

PFPI (20110)"*?

SFOC (2019)"
* Report funded by NRDC (US)

Harmful air emissions occur during biomass
combustion

[163]. [164]

Biofuelwatch (2014) ; Booth (2014)
* Supported by the Heinz Endowments,
Rockefeller Family Fund, Threshold
Foundation, and Civil Society Institute

SFOC (2019)"
* Report funded by NRDC (US)

Bioenergy emits more carbon than coal when
combusted, and it has a negative effect on
climate change

PFPI (20112)™

SFOC (2019)"
* Report funded by NRDC (US)

Establishment of convincing and scientific
sustainability standards

[165].

Emsting (2012)"*; Stashwick (2013)"*”

CECRCS (2022)167

Exclusion of bioenergy from the renewable
classification system, (e.g, EU Taxonomy)

WWE (2019)1¢

CECRCS (2022)1¢7

Strengthening and legistration of the
cascading principle

Biofuelwatch (2020)"*)

CECRCS (2022)!"%"

The IPCC guideline for carbon accounting has
errors related to biomass for energy purposes

NRDC (2010)""

SFOC (20212)"™

Delivery of a group opposition letter against
forest biomass energy to the government

Mongabay (2021) (72

SFOC (2021b)"™

Filing of a climate change litigation

EUBLC (2019)"7¥

Hankyoreh (2020)"™; SFOC
(2021¢)""; PFPI (2020)"*”
* Constitutional complaint funded by
the Center for Climate Integrity (US)

Criticism of bioenergy through public
broadcasting

BBC (2022)1™"

[178]

KBS (2021)"

Issue environmental concerns about wood pellet
manufacturing facilities and nearby areas

CNN (202D

Kim et al. (2022)"

Racial issues related to environmental justice

Davis (2023)""

n/a
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