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The world’s forests—which today cover 30% of the earth’s land surface— are an incredibly
valuable resource, storing massive amounts of carbon, helping to purify”! water and air,
ensuring natural biodiversity, and providing livelihoods™ for millions of people. But despite
the vital importance of forests, they are under worldwide assault, with the equivalent of 30

soccer fields disappearing every minute.

In response to the growing crisis, Boston Consulting Group conducted a comprehensive
analysis to answer three questions: What is the financial value of global forests? @What are
the biggest threats to that value? How and to what extent can we preserve (or even increase)

the value of forests?

@Qur analysis addresses the value of forests across four attributes: their climate regulatory

function; their environmental benefits, such as air purification and water filtration"; their

commercial output; and their social value. We realize that quantification™ of these

dimensions is difficult, and certainly always imperfect. For example, the value of forest

biodiversity cannot fully be captured. Nevertheless, @we believe that a valuation is essential

in order to create transparency with respect to the value of forests in comparison with other

assets ® and thereby introduce clarity to a discussion that is often dominated by emotion.

Among our findings:

o The estimated total value of the world’s forests is as much as $150 trillion"’—nearly
double the value of global stock markets. The ability of forests to regulate the climate
through carbon storage is by far the largest component of that total value, accounting for
as much as 90%.

« The most serious threats are not always the ones garnering'® the most public attention.
Recent media coverage, for example, has intensely® focused on the devastation''”

brought by wildfires'!!. However, our analysis finds that land use changes and rising

global temperatures, major drivers of deforestation'?, will actually be the main causes of
forest value losses. Of the five primary threats to forest value that we identified, these two

account for about 70% of projected losses between now and 2050. Ultimately, if the five



major threats to forests today are not addressed, global forest value will drop by roughly
30% by 2050.

+ All stakeholders™"?, including governments, NGOs, the private sector, and consumers,
have a role to play. Governments are particularly important and must create a robust
regulatory framework that drives real change. We have identified six critical actions that
can protect forests and limit deforestation—and therefore preserve forest value: @) (a)

restore and plant forests for the purpose of protection as well as wood production,

sustainably manage these and more of the existing forests, and increase their productivity:
b) boost sustainable and productive agriculture; (¢) reduce meat consumption; (d) push

for deforestation-free production of palm oil, soy, beef, and timber; (e) increase wood

recycling; and (f) limit global temperature increase to less than 2°C. Ambitious but

realistic action, including follow-through™* on current global pledges™’ for forest

protection, can preserve 20% of value and thus reduce value loss to about 10% by 2050.

FE + *1purify: b3 5. *2livelihood: B 5 L - A5, *3 filtration: ¥+, *4 quantification: E& *5
valuation: EE + §Hfi$ 5 Z &, *6asset: EH#E, *Ttrillion: JK. *8gamer: HfF T %, *9intensely: i
{\ *10 devastation: FiBE - 1Bk, *11 wildfire: BFk, *12 deforestation: FRI(KIR « ARG, *13
stakeholder: FIERA{RE . *14 follow-through: & £ THelT 3 2 &, *15 pledge: &Y « 2N

H ¢ Kappen, G., Kastner, E., Kurth, T., Puetz, I., Reinhardt, A. and Soininen, J. (2020), The staggering value
of forests—and how to save them. Boston Consulting Group. (https:/www.bcg.com/publications/2020/the-
staggering-value-of-forests-and-how-to-save-them, 2022 4F 5 A 17 H&MH) X b —HekZ - k#
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The annual growth of Finnish forests has nearly doubled since the 1950s, and so has the
amount of wood that can be sustainably extracted from these forests. Less than half of all
wood extracted is used for heat and power, while more than half is converted to products.
Together, the unextracted forest growth and durable’! products, which continue to store
carbon for years or decades, are equivalent to over half the roundwood harvest. Typically,
wood energy resources are used in highly efficient district heating (DH) systems™? and

combined heat and power (CHP) plants”™.

Three case studies, located as shown in Figure 1, provide useful insights for policy makers
on the value of increased scale and flexibility in energy conversion when planning and
implementing™ bioenergy strategies. One case, in southern Finland, illustrates biomass
use in a municipality”® to which biomass is transported from forests. Cases in central and
eastern Finland illustrate the integration of biomass supply with local forest industries.
The advanced CHP plants highlighted here can use a wide range biomass from forests.
This means greater flexibility in timing and sourcing feedstock collection, and hence

lower costs.

The first case study examines Metsi Fibre’s new bioproduct mill™ in Aénekoski in central
Finland. This mill, fuelled by various wood residues, is much more energy efficient than
typical pulp mills fuelled by fuel oil. pThe bioproduct mill uses 100% renewable energy
sources. It is optimised to produce electricity for the bioproduct mill, the Nordic power
market and district heat for the neighbouring town and industries. On top of standard

products such as pulp, tall oil"7, bark, turpentine™®, electricity and process steam, the mill

can make high-value-added bioproducts such as textile fibres, biocomposites, fertilisers,
biofuels and lignin® upgrades in collaboration with local partners. @Such an integrated

production strategy provides new avenues for renewable energy uptake.



The second case Study describes a high- Figure 1 Case studies in southern, central
efficiency multifuel CHP plant at Jarvenpéi, and eastern Finland

in southern Finland, owned by the electric
utility Fortum. In 2014, the plant operated
with 99.5% biomass fuels g at 96.5%
efficiency. Such extremely high efficiency is
made possible by a flue gas condenser'!”,
which enables the plant to capture energy
from moist fuel that would otherwise be
wasted  through  evaporating™!  the
inherent™'? water content of such fuel. The
plant can also use residues, such as farmyard

manure’'?, for up to 30% of its fuel.
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The third case looks at a pyrolysis oil"!*

plant
connected to a CHP plant at Joensuu in

eastern Finland, also owned by Fortum.

Pyrolised fuel is produced at high efficiency o R e
loproduct mi

from forest residues and sawdust, which are @ Joensuu CHP with pyrolysis il production
by-products of the local forest industry. A = © Jarvenpaa High-efficiency multifuel CHP plant

.. %
fluidised bed boiler™"” acts as a heat source  Source: V77
. 16 CHP = combined heat and power
for perIYSIS, and the coke and  rhe boundaries and names shown on this map do not
imply any official endorsement or acceptance by IRENA.

uncondensed gases from pyrolysis are used
to generate additional heat and electricity. @ The case thus demonstrates how fuel

production can be made more cost-effective by integrating it with heat and power
production.

FEVE : *1durable : MHAMED & %, *2 district heating (DH) system : HUlIEFE - A 7 & (& 2 Hitk
WS, NI, MR Ci0, BRE L IEKEZEE R THET2DBEL AT L),

*3 combined heat and power (CHP) plant : ZAHi#aEI DR EZZ > b, *4 implementing : FEITT 5,
*5 municipality : #i757 BiAf&, *6 mill : T35, *7tall oil : h—/LiH, *8 turpentine : 7 L &2 jH,
*9lignin : J 7= (RMOFEERERET DL D), *10 condenser : KER (KRERE KD K
IZ9 535 ) . *11 evaporate : ZEFE &t 5, *12inherent : HH D - FH{HAL TV 5D, *13 manure :
IR, *14 pyrolysis oil : BV g (BRI K VS 5HH) . *15 fluidised bed boiler : FEENFE AR
A F— (Wip L O IREF 5RO TME T 584 F—), *16 coke : &
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Wood flows Growing stock (stem) 2357 Mm®

in Finland, 2013
Import of roundwood and chips 1.0 Mm*®

Roundwood export 1.2 Mm*

Loss of wood (logging residues) 9.2 M ‘

Natural drain 4.7 Mm? Mty Wood industry
it 26.2 Mm’

Wood board and other wood
products 3.0 Mm? &gﬁr
Import of chemical

3 P,
pOpL2NIn Use of side products 7.7 Mm ‘ Particle boa,d*i}.?d fibre
Pulp industry board *2° industry 0.9 Mm*

305 Mm*
Recycled #2]

paper Plywood export 0.9 Mm*

.4 Mm?® Sawn timber domestic use 2.8 Mm?*

Paper and board and board 1.4 Mm®
export 15.6 Mm’

Pulp export 6.7 Mm*

*
Sawn timber export 7.2 Mm?*

Import of waste wood 0.5 Mm*

domestic use 1.1 Mm?
Export of waste wood 0.3 Mm*

Sidestreams for energy use 16.0 Mm* Waste 100c 0 Mm? ‘
Logging residues and stumps 4.5 Mm?

Energy use -y
36.7 Mm®

Use of forest residues in heat
and CHP plants 3.9 Mm?

Use of wood for small-scale heating 5.4 Mm?® ﬁ

e

Flows below 0.3 Mm? are not taken into account.

Sidestreams for heat and CHP plants 23.3 Mm*

Use of stem wood in heat and CHP plants 4.1 Mm*
(small-sized trees 3.6 Mm’®, large trees 0.5 Mm®)

® Roundwood @ Wood products @® Energy from sidestreams @ Energy from stem wood

Eija Alakangas and Janne Keranen, 2017

Note: Red and orange show energy use. Yellow shows sawmill residues used as raw material.
Blue shows different wood-based products. Green shows roundwood (not processed wood).

Source: VTT

L *1TMm?  AHIH A— F (A F=10°), *18roundwood : FLAK, *19 particle board : /¥ —
F 4 2 NR— R R O A A2 EERI CEERE L) . *20 fibreboard : 7 7 A 73— — K
GHB7> U NARE Dl & 1526 1| TEVE R L 72 8b) . *21 plywood : &R, *22 sawn timber : 8457

*23 logging @ X%

Hidl : IRENA (2018), Bioenergy from Finnish forests: Sustainable, efficient and modern use of wood,
International Renewable Energy Agency, Abu Dhabi. (https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2018/Mar/IRENA_Bioenergy_from_Finnish_forests_2018.pdf,
2022 4 6 A 22 B P6-7, 10 & 0 —#FEE - $h#: (A:P6-7, B:P10)
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