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The General Sherman Tree is the world's largest tree,
measured by volume. It stands 275 feet (83 m) tall,

and is over 36 feet (11 m) in diameter at the base. National Taiwan University
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cikad tmplain 150 Years of Global Urbanization

This shift in demographics raises many important

questions and challenges facing the future of our world,

urban hopuiaton most notably how it will be fed

Source: Population Reference Bureau

Food Insight - February 2013
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http://www.foodinsight.org/blogs/9-billion-reasons-why-we-need-sustainable-agriculture
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native forests private trees street trees

green infrastructure

Residential Urban

Areas Neighbourhoods Urban Centres Parks

COMPONENTS OF THE URBAN FOREST
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IPCC land cover land
use class Definition

Forest land Land spanning more than 0.5 hectares with trees higher than 5 metres
and a canopy cover of more than 10%, or trees able to reach these
thresholds in situ

Cropland This category is applicable to cultivatable land and cultivated land, and
also to agroforestry areas which are not defined as forest land by the
national definition

Grassland This category includes pastures and grazing lands. This category
includes not only natural lands but also recreation areas

Wetlands This category includes areas which are covered by water or wet areas
(such as Peat bog) which is not classified as forest land, cropland or
grassland

Settlements This category covers all developed lands (including transport
infrastructure)

Other lands This category includes bare lands, rocks and unmanaged areas which

are not covered by any of the above categories

Source: Asia Air Survey Company Ltd 2012.

FAO z_x

0 2 3 6 fHAZBO.52 T - gk F 5054 - M5 R E S A2BL10% » 2 ik Sy
o plipd B Bk A

Qo3 el RF R ENST L3 chd B o

3 National Taiwan University

https://www.fa0.0rg/3/18661EN/i8661en.pdf QL 2 EHRRETRE 4



https://www.fao.org/3/I8661EN/i8661en.pdf

HH#E3D 3| B =
®Lw  Heartwood Bfif
#H  Pith Rays Bark #f

Living phloem gz & 2R

Periderm & &

Cork cambium A 27 5 &
Cork A 12 &

EEREIEY o5 ST e
FLPATR By L3N 0 SN RTH A TR
Vascular

cambium gg% &k 7 A
AR FHT o aRAAEN
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Annual growth rings of a tree trunk(A) A Douglas fir (Pseudotsuga menziesii) is born. (B) Growth is rapid, forming relatively
broad, even rings. (C) “Reaction wood” is formed to help support the tree after something fell against it. (D) Growth is straight
but crowded by other trees. (E) Competing trees are removed, and growth is again rapid. (F) Fire scars the tree. (G) Narrow
rings are caused, probably by a prolonged dry spell. (H) Narrow rings may have been caused by an insect.
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— Soll particle
— \Water molecule
— Xylem

Negative water potential
draws water into the root,

Coheslon-Tenslon Theory of Sap Ascent: The coheslon—tension theory of sap ascent Is shown.
Evaporation from the mesophyli cells produces a negative water potential gradient that causes water to
move upwards from the roots through the xylem.
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https://www.researchgate.net/publication/309012451 Quantitative studies along the soil

il - vegetation -

atmosphere interface of water - limited environments practice-

oriented approaches based on stable water isotopes modeling and multivariate analysis/figures
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Precipitation recycling at regional and continental scale (»3)
2 Humidity and bioprecipitation triggers (3 3 »)
3 Atmospheric moisture transport ( )
4 Local and global scale heating and cooling (

)
6

Fog/cloud interception ( L)
Infiltration and groundwater recharge (ﬂ,)
Flood moderation ( )
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https://www.noaa.gov/stories/what-are-atmospheric-rivers
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https://www.noaa.gov/stories/what-are-atmospheric-rivers

The science behind atmospheric rivers

An atmospheric river (AR) is a flowing column of condensed water vapor in the atmosphere responsible for producing significant levels of rain and snow,
especially in the Western United States. When ARs move inland and sweep over the mountains, the water vapor rises and cools to create heavy precipitation.
Though many ARs are weak systems that simply provide beneficial rain or snow, some of the larger, more powerful ARs can create extreme rainfall and floods
capable of disrupting travel, inducing mudslides and causing catastrophic damage to life and property. Visit www.research.noaa.gov to learn more.

A ;\','\Q'C “’.“ 37 2A ) F B : . > T}.v
A strong AR transports an amount of water vapor roughly wi ' '
equivalent to 7.5-15 times the average flow of water at the ' A 7 ok . & ; )
mouth of the Mississippi River. PR, ‘ ‘ A ~ “

ARs are a primary feature in the entire global water
cycle and are tied closely to both water supply and
flood risks, particularly in the Western U.S.

On average, about 30-50% of annual
precipitation on the West Coast occurs
in just a few AR events and contributes
to the water supply — and

flooding risk.

ARs move with the weather and
are present somewhere on
Earth at any given time.

ARs are approximately
250-375 miles wide on
average.

Scientists’improved understanding of ARs has come from

roughly a decade of scientific studies that use observations from
satellites, radar and aircraft as well as the latest numerical weather
models. More studies are underway, including a 2015 scientific
mission that added data from instruments aboard a NOAA ship.
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Rivers in the Sky: How Deforestation Is Affecting Global Water Cycles
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consultation with the Bureau of the thirteenth session of the Forum. The studies include: {a) forest
ecosystem services; (b) forests and water; (c) forests and energy; and (d) the sustainable consumption and
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Forests and Water :

David Ellison 2

Background study prepared for
the thirteenth session of the

United Nations Forum on Forests
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Figure 1. Systems biology framework for the individual. Current systems biology methodologies take
advantage of high-throughput data generated at the molecular level in the hope of one day translating
these maps of molecular interactions into cellular-level responses, then intercellular responses, and
finally to an organ-level response. The interconnections between organ systems will need to be eluci-
dated to understand an organism-level system.

The Forest for the Trees: A Systems Approach to Human Health Research

Environ Health Perspect 115:1261-1263 (2007). doi:10.1289/ehp.10373 ) National Taiwan University
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TREES shade buildings reducing the TREES absorb small LARGE, HEALTHY TREES
need for air conditioning which particulate matter have the greatest per tree
reduces fossil fuel consumption from the air effects at pollution removal

REDUCED HEART  HEALTHIER IMPROVED
ATTACKS, STROKES  PEOPLE NEIGHBORHOOD
AND ASTHMA AIR QUALITY
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Ecosystem services of forests

1. Provisioning Services 5 ‘{:' PRA%
a. Timber/Fibre [construction, energy)
b. Food (deer, fruits, herbs, seeds,

honey)
¢. Chemical and medicinal products
d. Water
2. Supporting Services * 1% JF-i%
[ Tebente T ed o]
biodiversity)

b. Photosynthesis/Primary production
c. Soil formation

d. Nutrient cycling

e. Pollination, seed dispersal

3. lating Services  7¢ 9 PR3
. Purification of air
c. Purification of water
d. Climate regulation
e. Protection against erosion/
avalanches
f. Flood mitigation
g. Protection against coastal erosion and
storms

4. Cultural Services 2 L PR F*
3. Recreation/Aestnetics

Symbols couresy of the Integration and Application Network, University of Maryland Center for Environmental Scence b. Spirituality
(ian.umces.edufsymbols/) ¢. Education

https://www.researchgate.net/figure/Ecosystem-services-of-forests-subdivided-into- 53
provisioning-services-supporting figl 345716175
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The human nose can sense 10 basic smells
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George Dvorsky 9/20/13, https://i09.gizmodo.com/the-human-nose-can-sense-10-basic-smells-1355489504
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F & pJa4non-negative matrix factorization (NMF) Hjtrs 47 A 2z e ¥ & F%] 5
MR THIFHCEL fgr :

D)

Cluster 1

Aldehyde C-16, Allyl Caproate, iso-Amy| Acetate, Amyl Butyrate,
Dimethyl Benzyl Carbinyl Butyrate , Ethyl Butyrate, Ethyl
Propionate, Fructone, Methyl Anthranilate , Undecylenic Acid,
gamma-Valerolactone

Cluster 2

Amyl Phenyl Acetate, Auralva, iso-Bornyl Acetate, Cashmeran,
Dimethyl Phenyl Ethyl Carbinol, Hydroxy Citronellal, Indolene,
beta-lonone, alpha-lrone, Lyral, Methoxy-Naphthalene:

2-Methoxy, Naphthalene , Methyl Acetaldehyde Dimethyl Acetal,
Musk Galaxolide, Musk T onalid, Phenyl Ethanol, Sandiff, Santalol

Cluster 3

dl-Camphor, I-Carvone, p-Cresyl Acetate, Eucalyptol, |-Menthol,
Methyl Salicylate, Safrole

Cluster 4

Cluster 6

Cluster 7

Abhexone, Acetophenone, Aldehyde C-18, Anethole, Benzalde-
hyde, Dihydro Pyrone, Caryophyllene (beta and gamma Isomers)
, Celeriax, Cinnamic Aldehyde, Coumarin, Cuminic Aldehyde,
Eugenol, Furfural, trans-1-Hexenal, ortho-Tolualdehyde, Vanillin

Cluster 8

ortho-Acetyl Pyridine, Cyclotene, 2 4-trans-trans-Decadienal ,
2,3-Dimethyl Pyrazine , 2,5-Dimethyl Pyrrole , 2-Ethyl Pyrazine,
Furfuryl Mercaptan, Guaiacol, Heptanal, Thienopyrimidine,
Zingerone

Cluster 9

Butyl Sulfide, Cyclodithalfarol, 2-Cyclohexanedione , Diethyl
Sulfide, Dimethyl Trisulfide, Hexyl Amine, Pyridine, Tetrahydro
Thiophene, Thioglycolic Acid, Thiophene

» Categorical Dimensions of Human Odor Descriptor Space Revealed by Non-Negative Matrix Factorization
Jason B. Castro ,Arvind Ramanathan,Chakra S. Chennubhotla
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AROMA COMPOUNDS IN COMMON FLOWERS

A wide range of compounds contribute to the scents of flowers. This graphic looks at a selection of major contributors for a number of common flowers. Note that volatile
aroma compounds can vary significantly between species; this graphic represents a broad overview of common components, and is by no means definitive!

QALYPTy

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem @@@@
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence. =l Nl N

The Chemical Compounds Behind the Smell of Flowers
https://images.app.goo.gl/KokhHdYjdfuBH0oSC9
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Nature to touch: feeling the forest to the tips of your toes

53 National Taiwan University

QL 2 EHRRETRE 4



https://www.alamy.com/stock-photo-textured-tactile-tree-bark-129014668.html
https://health.udn.com/health/story/6008/3818633
https://carezza.it/en/Latest-News/Blog/Nature-to-touch-feeling-the-forest-to-the-tips-of-your-toes_b_8102764

| 2050 FFHERIRE

2019 2050
=y [ 8.7 Mt
86.6 Mt _

g VT e : """""" FREICCUS
35Mt :j:::::i_ﬁ:%‘_:iz;_%%:: )
_ 5’ BR1b &% 12* ] EE CEMHRHERI

> RS AR SR TR

| EHERILIE 838 50% ﬁmt EH BHEEAEER

B4R R R 49 22.5 MUB R B CE R 2 S ki

SHE £HHECCUS
(s E47 - KR ESRAZHER)

@l

' ™ ! !
= ) e r— R \,
+ =5 LI | 2050 EKIBIR i
139 Mt | mmo1e | > i FHER 21+0.5%
+ kF1+CCUS 20-27% ! | TE: :
: ) smeone | WREMSSTERE
Eﬁﬁ | ZRAKEREE -21.4mt | | ZATREE -225Mt | HFH”DJ:H&[&
BomEaw : 265. ‘ BHRIEACCUS ) . " i
s mwmmczesonco; | smemmes ) gnarig g mgm e s,

<~ National Taiwan University
Wl R AR ERERETRE &

https://www.ndc.gov.tw/Content_List.aspx?n=FD76ECBAE77D9811&upn=5CE3D7B70507FB38



https://www.ndc.gov.tw/Content_List.aspx?n=FD76ECBAE77D9811&upn=5CE3D7B70507FB38

NIEEE B &8/ E
e
=E'=‘"§’ﬁ2050 5T
5 ﬁﬁ LF! e S

‘ B oAtk (&

TAIWAN Al BERER

2055

EN&RM
g B

+ BB RS & RETE

B AE
BREEE =
EBREEE ik 178 12
RiRx1E MARFZF
£«53 National Taiwan University
https://www.ndc.gov.tw/Content_List.aspx?n=FD76ECBAE77D9811&upn=5CE3D7B70507FB38 '**"

G g EHERETRE A


https://www.ndc.gov.tw/Content_List.aspx?n=FD76ECBAE77D9811&upn=5CE3D7B70507FB38

BB g ER P fofeE F P
P

> 22 T2 % (net-zero) * I »
Medr s LR e Fibmd o
IR A E o

|_\¢n,;r,

"R e f’&ﬁ:i%%#&*u e P A

- i
1ot 1
I ;}%;}:ﬂ;%ﬁ; Abatement

Emissions

R o

-

.y LOCRE
i /sﬁfvu#”ﬂ'lﬁf“ﬁ%ﬁ I l 1 "
# % ARk E
T ”“‘JEHE > P
2020 2030 2040 2050 2060 2070

https://staticl.squarespace.com/static/54ff9c5ce4b0a53decccfh4c/t/614b3a242h48a65e
02ccc978/1632320041214/CPLC+ NetZero Report.pdf

-%’;"Ffﬁ%

EFE A -BERES ‘Tfﬁ%;f% » AR & D

Value-Chain
Emissions

. Compensation
AR RS i I = i

. MNeutralization

ﬁf' u/‘ Jll]

— Business as Usual

Emissions Aligned
with 1.5°C Pathway
1.5 C BT
... Carbon Neutral
Emission Trajectory

B frie i3

Net Zero Emission
. Trajectory
e ? Eé;

. National Taiwan University

Al E AR AHERETRE A


https://static1.squarespace.com/static/54ff9c5ce4b0a53decccfb4c/t/614b3a242b48a65e02ccc978/1632320041214/CPLC+_NetZero_Report.pdf

> foBR(f )N E R RS
> 2 NS Vo L) e e _
il«‘t"a’/a: ikiiﬁ}illﬁ )}Kﬁ:‘ FINTE H F RN Ak R Epm]iﬁ?iﬂiﬁ-g
> fe Py J & BT R

Met Emissions Business as Usual %%’;{ =i %gt
Trajectory

< > : [ ==
£ (A (B[R
Met Zero ”/\\— -/\ -’/\- -'/
Emissi 2
missions _? x% ’#"5 e
7]
c
o
g Reductions
o 2 >
€ =iy
0 ., :
L]
L™ L] . g ™ - B
. Removals
#% vz A Rt
2010 2020 2030 2040 2050 2060 2070 /T
x ﬁ HE

Source : Report of the Task Force on Net Zero Goals and Carbon Pricing, 2021

National Taiwan University

I 412 5EHRRETRE A

https://staticl.squarespace.com/static/54ffoc5ce4b0a53decccfh4c/t/6290ddafh9a58932
868f4797/1653661106052/Carbon+Pricing+Leadership+Report+2021-22.pdf



https://static1.squarespace.com/static/54ff9c5ce4b0a53decccfb4c/t/6290ddafb9a58932868f4797/1653661106052/Carbon+Pricing+Leadership+Report+2021-22.pdf

NS
s 123
IF ""“v)

FRAEAREENHEAY
m 2= SR RS

o HEZEASEEESENEEE 2022 ALL RIGHTS RESERVED

EEEME R Ikl
BRI nERAE

2

: @ National Taiwan University
el FBR AR EHRERTETRE &

https://ghg.tgpf.org.tw/ZeroKnowledge/ZeroKnowledge more?id=ee789c430ad147ca8c497d10f91effOd



https://ghg.tgpf.org.tw/ZeroKnowledge/ZeroKnowledge_more?id=ee789c430ad147ca8c497d10f91eff0d

fi\'ﬂﬂj—;%’ﬁf FRTFIRIE S
ﬁ ;}i&%’i;}ﬁ:,{ﬂm‘ : a‘ﬂ;‘:&' EY ILE{E\:I’. g ;F’,gé’r
A% \%/%Kﬁ;\\szl{ P RETF 2 o

The carbon-removal landscape spans across
nature-based, hybrid and technological solutions

Blue carbon  Soil carbon sequestration Forestation

“H“?'s?tn-n “L“
each Wy

Accelerated l Y

weathering @/.

Long-lived
products

Biomass carbon
removal and
storage (BICRS)

Direct air capture
and storage (DACS)

Geological storage
(porous rock in great

depth, sealed by
impermeable caprock)

Source: Adapted from Swiss Re, 202

(Net-Zero to Net-Negative: A Guide for Leaders on Carbon Removal, 2021)
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Forestation +1° ’H‘

Plant, manage and grow forests to remove
and store carbon

Soil sequestration B ER 3
Increase the soi carbon content through changes
in land management (e.g. no-till)

At
Blue carbon % R
Increase the carbon content of coastal zones
and wetlands through changes in ecosystem
management (e.g. mangroves)

Other ocean CDR H i3 ;& X vx 13
Other methods to enhance the oceans’ ability to
absorb carbon in ecosystems and ocean chemistry

Produce charcoal from biomass and use
e.g. as soil amendment or chemical additive

2 RBLE
Other biomass carbon oval and storage (BiCRS)

Strip biogenic CO, from flue gas or other processes,
store it permanently. Includes bioenergy with carbon
capture and storage (BECCS).

@@@@@@

Accelerated weathering %t 3% F 1
Of natural minerals to react with, and thereby
fix, atmospheric CO,

BRI R
Direct air capture and storage (DACS)
Fitter CO, directly from the air and store
it permanently
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Business as usual
" v
; B0 AR
Reduce deforestation
10 EE A Y SR LER i’fﬁg

. ‘ Improved livestock, nutrient, and rice management
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Enhance carbon in agricultural soils

Emissions (Gt CO e per year)
A

-2 Improve forest management and agroforestry
_ Deploy BECCS  4c g AR 4 2200 B4R ¥
' Land sector reductions needed to achieve 1.5°C ~= ﬂ: k
-6
2020 2030 2040 2050

Note: BECCS = bipenergy with carbon capture and storage. Each wedge is accounted individually to avoid double counting. Business a3 vsual assumes a
continuation of current emissions from land-use change and median projected emissions from agriculture.
Source; Roe et al. 2019,
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EU Green Claims Directive

EU Proposesa Directive to Regulate Green Claims and
Greenwashing, Ensuring Transparency and Accountability.
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The main sources of carbon dioxide emissions are the burning of fossil fuels and changes in patterns
of land use.The main sinks for carbon are oceans and forests.
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What is carbon sequestration in forests?
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TREES KEEP COz OUT OF THE ATMOSPHERE BY
STORING CARBON IN THEIR WOOP AND LEAVES. .
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1990 =

2022 & FRFE IR
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4A1 4A2
Hith Hfth+ i
R R AN
oM _F{EEEE)
1990 -23,295 -1 —23,386 7.95 14.68 7.92
1991 —21,389 -1 —21,490 754 14.68 7.50
1992 —23,408 —138 —23544 8.04 1364 8.00
1993 —23,364 —182 —23 546 8.10 13.00 8.03
1994 —23,228 -230 —23 459 8.12 12.74 8.04
1995 —23,055 —285 —23,340 8.14 1322 8.04
1996 —22536 _315 —22 851 8.05 13.75 7.94
1997 —22 668 —392 —23,060 8.18 14.55 8.04
1998 —22 446 -440 —22 887 8.20 14.92 8.05
1999 —22210 _553 —22 764 8.22 15.68 8.03
2000 —22 061 —656 22717 8.28 15.78 8.05
2001 —21,176 —673 —21,850 8.12 15.80 7.88
2002 —21,960 —747 —22.707 8.49 15.85 8.22
2003 -21,738 -886 —22 624 8.54 16.17 8.23
2004 —21,560 —881 —22 542 8.61 16.30 8.27
2005 —21,274 -1,016 —22,290 8.65 16.23 8.29
2006 —21,230 ~1,029 —22 259 8.79 16.26 8.42
2007 —21,012 —1,062 —22,074 8.87 16.30 8.48
2008 -20,959 -1,123 —22,082 9.03 16.37 8.61
2009 —18,243 ~1,145 —19,388 8.40 16.42 7.96
2010 —20,6T1 -1,218 —21,889 9.13 16.52 8.67
2011 —20,766 —1,181 —21,947 9.5 16.62 8.71
2012 —20,787 -1,173 —21,960 .14 16.71 8.69
2013 —20,834 -1,139 —21,974 812 16.82 8.69
2014 —20,807 -1,079 —21,885 8.08 16.88 8.67
2015 —20,851 ~1,049 —21,900 9.07 16.94 8.68
2016 —20,815 -1,011 —21,926 9.08 16.96 8.70
2017 —20,998 —963 —21,961 .00 17.00 8.72
2018 -21,065 -918 —21,984 9.09 17.13 8.74
2019 —21,086 -831 —21,917 9.06 17.19 8.74
2020 —21,181 —724 —21,905 9.06 17.24 8.78
2021 —21,197 —654 —21,850 9.03 17.28 8.78
2022 —21,245 -589 —21,834 .03 17.30 8.80

1.1991# 2w % & 3aeh LT S METX > & HF 2957420 0 T H4£1,348,998.61m3 » I 4 44 4% 1,348,992.06 m? -
2. 2001&*,%:1 AL 2L R BER LR RS BT A 2
3.2009# X Fh CHAREY s MBABRLELT AL A

SR

-
7
2l

T A AARA L A 605 N LR A5 fi R 23952 T HART AT A Epn
EN B LIUA K H3E N E T AZE2500% f cha B o A 4 YIBF HLER A > RARAT
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* Science Base Targets — \ Ik
Forest, Land and Agriculture (FLAG) e
* |1SO 14064-1 : 2018

» GHG Protocol Corporate Standard N

ISO 14064
GREENHOUSE
GAS PROTOCOL

@ National Taiwan University
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TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

\ . SCIENCE
\/ Tarce Science Base Targets — Forest, Land and Agriculture (FLAG)

> SBTi 7 FLAG (Forest, Land and Agriculture (FLAG))4p % = 2 # % B 3] {7

E¥h2PREITRRF - BRESZ AR TANPEDIER s A

3B R e g o
>ﬁﬁé@éﬁﬁ%g*%é%%~ﬁ%#ﬁ%i%ﬂ¥m£$£§$@

-
P F 1122% o
/7 ™\ SCIENCE
\ BASED g
N RcETs INCDP (@) e

FOREST, LAND AND

AGRICULTURE
SCIENCE BASED TARGET-

SETTING GUIDANCE

WWF
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1ISO 14060 & 78 % 7 ¥@4% 2 2 B e0Bf 0%

CNS 14064-1 CNS 14064-2 'é%%‘ﬂggmz
n#ﬁﬁ&ﬁﬁ Bt EERESH | | oo 0 T Ll
BERENE Bl -
[ AMERS ] [ TP T E B SRS

l i

[ m = RAS = A ] [ i E R As =R J [ i = R RS = A J

T | !

[ CNS 14064-3:R = RAS A 2 B B EEMIESI 2R ]

ISO 14065
e EEERREKREIR

—

Nt Sk A I\ M e S S 424 Pt 2 I B S B

ISO 14066
EmictEE/HEEE/NAETHEEXRER

¢ National Taiwan University
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SO 14064

1ISO 14064 ¢ = @R e » &4 Wifmip B Rfrd K 50 2 RE e

%;ﬁmi’hﬁwfr;}ﬂ 2

® SO 14064-1 % 134 : ,_T?& R &dq %%;i'&g%w - R B ol '*,/Tf ZE
BiedRd 0 0 R fedr 4 m MR R R B R o

® SO 14064-2 % 23"~ % %R Bedp %%f-i’hpw - AN AL s EpesR £
BEF R ?K/T\i‘gf?fh e BT 2RO ’f‘f’{? zl B8 e £
B AR AR R P& R

® SO 14064-3 % 33" 4 B % 5 WU RFI-HRZ Eip 3 e -
T IE’_E'_%‘«E&/%E LN R R BT TREFA R ERR

& ffeh s -
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SO 14064-1 - 2018

#2480
134 B (Reporting boundary ) B~i%14064-1 : 2006 % %

Ly
FEFEA RIFAREE F B RD P B 2 da g

ARBE e R RARE B p L Pofetiig e

B F F %4 44w (GHG inventory categories ) 4 5 65 °
LE 0 3 5 WP il it

2.@?] * e R enf 3R £ F R 3 (imported energy )

3.8 v DRI f Mt

4.% * & Senf 3R F F $£ 2 (products used )

5.2 1% * & 57 MR RIE F § H# < (use of products )
6.8 # kiR iR # #8#2< (other sources)

FF R
H

77
g E

2

2
~
o

v

® T EREIFMBRISL- RPN (FRFEFFHAEHEAWEL)  BBHER
SR A EUSCONIEI IO TR ST S N2t

® (i yiu|d < PP HRE T WHEAREE FR AR > BE R 3TRISO 14064-1 ¢ 2018
o FEEEE o

https://www.compet.com.tw/news.asp?NID=57
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1ISO 14064-1: 2018 ™ ‘e 3 K if & f AR 2 574 2

MR R PRI O o

i 5l 24
EiZR=gEE || 5hl 1. EEEEaRENERBRE Bl - MNEREE - S| - T
HER (Direct GHG emissions and removals) TEELAEENAVEEN -
Bl 2. MAREREENEEREREENE plan - E7 - BMEE - ZEA - LA
(Indirect GHG emissions from imported energy) EARETER -
553 ERNEENEERZEREHNE plun - g - BE- ZE - 2K
(Indirect GHG emissions from transportation) B -
Bhl 4 A FFTAEMEENEERERBINE
Mz Es=ampg | (Indirect GHG emissions from products used by an | 4N : R¥IZISENT -
e organization)
I 5: AH 8k IEERE RS =
%EE! 5: ﬁﬁﬁ?ﬁ%éunﬁﬁﬁijﬁ m%ﬂﬂ“ﬁ?ﬁii B - 2 2 804 B e 4k ik 0 B A
(Indirect GHG emissions associated with the use of
o I E
products from the organization)
Hhl6: HREENEERZEREHENE AR E L EA I BRI RS
(Indirect GHG emissions from other sources) P A% E BE B bR

BFRFRE WRAEL R
https://www.greentrade.org.tw/publication/435
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14064-2 .
o R =

A T FEICHIRFFRISE - TERFBERIA T BT -
ESEER128@EEZR - STHER 20509%F) -

PRYREBRIEESN - RSTEMIIFESE - BEE
ISO 14064-2iR=RRERBEREE - EE [PF) HIRATR ©

RE
e
6.EHFEEE <:| 5.8F
RIg 7ot IEXVEEE
¥

BIEMIEN

ﬁﬁ;@lso 14064-28838

(V] 1810 RR &R R 75 =68 (&
V BleRRNRSEL
(V] B {30 22 50 B8 HE OB B G R

RESE : A%

Tel : (02)8751-1232#209
Fax : (02)2799-8912

5 —B 1208155 285 Email : jason.fang@fsi.net.tw
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® (SO 14064-2:2019 3+ % #iB 3 # W TR EXA B H B2 £ ~ TH2F
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® Greenhouse gases — Part 2: Specification with guidance at the project level for
quantification, monitoring and reporting of greenhouse gas emission reductions or
removal enhancements

® ISOfp 3l gt iy Bt~ EAZF2 R RFREBGHE

® (Quantify monitor and report emission reduction and removal enhancement ) >
B Gz B R g WME &2 2 B4R 2 (GHG project documentation and reports)
kA JVE E F AP (GHG statement) 5 B 3 F EP - PIEEFFHR T X F
Fif = - &% 24 7% (Engagement type consistent with the needs of the

intended user ) -

https://www.carbonneutral.com.tw/products_detail/62

.-. National Taiwan University
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® (SO 14064-2:2019 3+ % #iB 3 # W TR EXA B H B2 £ ~ TH2F
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® Greenhouse gases — Part 2: Specification with guidance at the project level for
quantification, monitoring and reporting of greenhouse gas emission reductions or
removal enhancements

® ISOfp 3l gt iy Bt~ EAZF2 R RFREBGHE

® (Quantify monitor and report emission reduction and removal enhancement ) >
B Gz B R g WME &2 2 B4R 2 (GHG project documentation and reports)
kA JVE E F AP (GHG statement) 5 B 3 F EP - PIEEFFHR T X F
Fif = - &% 24 7% (Engagement type consistent with the needs of the

intended user ) -

https://www.carbonneutral.com.tw/products_detail/62

.-. National Taiwan University
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Tk mEE¥ HRHEHSXE ()

SILVACONSULT ® HZMixiEXE

ARBMEHHMRERETSZHEEMN 1SO 14064-2 ZEIRE -

IS0:R:E

HHREEE

SILVACONSULT® FMEZEER IS0 ZE 14064-2 T8 - F5 A vt g —
e — . N =en | 3Es : uantification, monitoring and reporting o
i (BB SRERENANERIIAIRIE - B %Iﬂ: greenhouse gas emission reductions or remaoval
= HEERETEENERB O  EHREUMNSE Eﬁﬂ enhancements

EE - S EERERE 1SO 14068 5 HE -

I1SO 14064-2 Certified

. National Taiwan University
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https://www.silvaconsult.ch/



https://www.silvaconsult.ch/

H W o
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1SO14064-2/% & 3+ &

1SO14064-2i £ = i 2. %géift s

wmR P e Ko ¢ 4adR 2
REFeEP R > ZRNTIRE

€ B il

1ISO14064-238 i § 7+

1ISO014064-2 - ek i £ FH M 7
1ISO14064-2 4 thmk i £ 3 F &
1ISO14064-2 4 that ik £ 3+ 5 9 %

ST T ARILE TR~ £ JoaR £ 3 P Rt

ke *J:'fr'

Step 1 Contract Stage

2

Step 2 Document Review (Strategic Review, Risk

.

Step 3 Planning for validation/verification

2

Step 4 Validation/Verification (on-site/remote and off-

-

Step 5 Draft Validation/Verification Report

=

Validation/verificatio On-Site
n activities Visit /

v v

Misstatements and non-conformities.

Step 6 Technical Review

-

Step 7 Final Validation/Verification Report and Statement

https://www.masci.or.th/service/iso-14064-2-greenhouse-gases-part-2/

.xx National Taiwan University
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Appendix A Apple 2022/5’.:,. :,7:1"_ ;r:
Greenhouse gas emissions

k-

W

Fiscal year
2022
Corporate emissions Gross emissions 324,100
(metric tons COze) Scope 1 55,200
3ty 35, e ropa d
Scope 2 (market-based) 3,000
Steam, h ar
Scope 3 265,800
ISNESS "
mployee
nstroarn
3 market 1SE
d distribution
ud (market
Carbon removals
Product life Gross emissions (Scope 3) 20,280,000
cycle emissions . TP PP
(metric tons COze) il .
upstre d d
i pr
Carbon removals
Total gross scope 3 emissions (corporate and product) 20,550,000
(metric tons COze)
Total gross carbon footprint (without offsets) 20,600,000
(metric tons COze)
Total net carbon footprint (after applying offsets) 20,300,000

(metric tons CO2e)

H

A 2021 # * ¥ 37 Chyulu Hills & %

TR
TERAR

S

S

E5E

R TP

b BE AP RT

LA 7N 2 %J_
b T e

500,000 = wgene HEeptic !

> 5 - BEXI AL

FEEF 0 3 LREEEHIRLL

ﬂ:ﬁ‘x}{;\ i~ ‘fr'xa?

> ¥-BhEn bny BEE S B

o

&

gt

5+ ¢nREDD+;5 %

1%)46,000 2% B A& 2 3 2 ek

5 BE %

5 i

TAPHREA LS

*

(& $£VCS{-CCBS) & fehjn e B 3%

» /2

=73 =

b R A

22,530,000

https://www.apple.com/environment/pdf/Apple Environmental Progress Report 2022.pdf

e—lli_g?

G :\.‘»\:'E. ° g

22,530,000

25,100,000 25,200,000
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FRE A


https://www.apple.com/environment/pdf/Apple_Environmental_Progress_Report_2022.pdf

> 2015 pA4 & 4p it oo Applef'J 2030 & F gt ¥ ot 312 75% cjp P R 5 P o o
>Applezt 3138 B AL 2 K fF A At pr %g °
»>p 2015 pf & 10 %k Lpplem AR e b 45% o

Progress toward
het-zero emissions

75% REDUCTION
IN GROSS EMISSIONS
FROM 2015
Our plan to become carbon neutral Historical emissions Future emissions (illustrative only)**
by 2030 centers around a 75 percent - Gross emissions « Emissions offsetfremoval = Projected gross emissions

emissions reduction target compared Avoided emissions I Emissions range from modeling uncertainty™ == Projected emissions offset/remaoval

with our 2015 footprint. We've

already reduced our gross carbon

footprint™ by over 45 percent since

2015. And we plan to address

residual emissions through high- | sty — ——— — - - - — — — — — — — — — — — —|— — — — — — — — — — — — — — — — — — — — — —
quality carbon removals.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Gross emissions 38.4 295 275 25D 251 2286 232 206
Carbon offsetsframoval 01 o7 03
Met emissions 38.4 295 275 25 251 225 225 203
—_ - - - - - — —
NET-ZERO CARBON
(il tric tons COze per f
malson metric tons per nscal year] EM'SSIONS ‘Y 2030
*  Ermor bars We're continuously refining our methedology to mprove o ate. B o emissiors, which we've illustrated through ermar bars in this graphic
**  Future emissions: Future emissiaons, inc udirg offsets and removals, a trend to

ure emissiors wil likely not be linear

3 National Taiwan University
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https://www.apple.com/environment/pdf/Apple Environmental Progress Report 2023.pdf
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Progress toward net zero

Net Zero
Carbon

Emissions by
2030 > 2030 % » Apple #-& > 75%

SR o 5 B SR

# x/gf;;h 5 kT frflab g g o

» Restore Fund £ £ &_2 # 2030
£FREFWERECE EAE
A EEH R for B

: @ National Taiwan University
G F AR ENERTETRE 4




CORPORATE EMISSIONS CARBON REMOVALS
(HAVING ALREADY REDUCED SCOPE 1 AND 2 EMISSIONS BY 67% SINCE 2011%)

Scope 1and 2 Scope 3 324,100 metric tons COze
58,220 metric tons COza 265,840 metric tons COze . - 1 CA“‘ON NEUT“‘L
= E 5 =
: —— : @ ; p— FOR OUR CORPORATE
— : : :
_— : ¢ High-quality carbon
Offices Retail stores Data centers Employee commute  Business travel  Work from home offset projects :

* Wie've reduced corporate emissions through enengy efficiency, renewabile slectricity, and low-carbon fuels, and we're anplying carbon offsets ta the remaining emissions.

National Taiwan University
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https://www.apple.com/environment/pdf/Apple_Environmental Progress Report 2023.pdf
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2021/4/15

Apple &2 & (v L 4e £ R F 1402 ig £ = Restore Fund £ £ » 4vid
P ¥ty B p ARiEAS &

v Apple Btk EAef FE e E 1 plETE AHEFRT 0 AMBTF F 2 G
A 2 FTenw 3R

> Apple 2021/4/15 z i+ 4& !} Restore Fund 2 £ - =2 % % 7 £ Tt # %3

GAEREBEFTHEAEE] ’;ﬁuﬁ,u/‘
FEF KA
> Apple &2 %

F ¢ oawd o AR

REREALE TR E P L R FAPEL 2 REA AL B

ERIAGEAF P BE D0 100 F 2R § LA ApE T 20 5 F R
Aok g s Y BIL- BV A0 4 @7}3_% » FL B S Atk
1’;9.’3 mi\ S

Restore Fund # £ ¥ = 7 2030 & 7 L &4 i i@&é{r# A2 eFHRY o
2 -4 ch- 304 - 2030 # % ’Apple Wt 7% iR o Y R & F
R A 26 T R

g .-. National Taiwan University
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https://www.apple.com/tw/newsroom/2021/04/apple-and-partners-launch-first-ever-200-million-restore-fund/

2023/4/21
Apple i Fa o B 4 ",f ¥ ~ £]#74 & Restore Fund

Apple ¥ Climate Asset Management & f%;}’g_ e

AT
B k30 P AR PRLE S S e 5 ATH BT

1,)1‘&

‘—\w
°E~

> Apple 2023/4/21 z v ~ W ¥ & H Restore Fund A £ » #-20 @30 4Ei8 8 &7 -
BT E R RA b % R

> RestoreFund A £ 2021 £ 5 Afadl » ZRERNEALE T L EREF
FA2REAALE > MR ATZAERITH - LA £ > ¢ 45 Apple chRTI T 1
R 3T e A% ",fﬁ_; Feé o

> Apple £ = Restore Fund »2 3= d 2ok F R folRR €8 2 5 % > 2 2

PR B RS R A R B A etk E R R B
AL AR Y B A o

ﬁ;’y‘iﬁ National Taiwan University
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> Apple 4= Climate Asset Management #4784 & S B{ B L
Sk RS BT

@ iAFERPLEFH? AL e rinp REw L EL X
Ty e T R s F P B Mffm‘:q TR AES fi kB %k
ERMFR LR ER L AR RT R RMF ok
%ﬁ%*ﬁ%ﬁﬁ?%mﬁ’iméﬁﬁé%ﬁ%%$ﬁ£$%

Restore Fund 42 45 % & = B ek § fek B4R -

CEHE G o G AMd o X032 B ERRT A

PR ITE Apple dp M 2 AR FRLY fo0 @ 4E0TT B 4R
e 4 Ap B O slpj}ggu;a,l frfeng 2 -

> B &R A fjﬂ‘mﬁi‘%?ﬁ E P AR R B R e E AT
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ﬁ;’y‘iﬁ National Taiwan University
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@ AERBBE/Bus Porking
\EIEBEE/ Car Parking
m. 148118 (IR /Shop
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@ MR = /DY Room
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dwod . OE8 - AlQ
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¥9) / Fying Sheep Activity Area
UBRE/Accommodation Area

@ RRHME /OIY Room

DAy [DAUSD
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= FLYING COW RANCH
i 505357000 1% 114 11 166 3k
service@flyingcow.com.tw
@ www.flyingcow.com.tw
©@037-782999 (@037-782399

RINARFSIE
DY AR/ Cow Statue Square
d Bam Restaurant
JRICE / Cow's Hot Pot
%(2F)/ Information Center. meeting Room 2F

@0 Fying Cow (R ERBBRIMM)/Fost Food Restaurant

DS i 4 5225 /Fying-Cow Restourant Gift Shop
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BN F MR 28 EEIR 0.97km
EMENEEREM 1.58km
fRERSERE 2.45km
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F&38ARFE/Information

{EHZZ /Restroom
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EmfRES/Souvenir
EE@AL/Entrance

FR¥i&/Baby chang station

TR HF MR 2 FIER/Muslim friendly toilet
BRSNS/
Automated Extemal Defibrillator
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UK ETS Ji

New Zealand ETS
RGGI

Rep. of Korea ETS
China National ETS
Germany ETS

Gold Standard

Verified Carbon Standard

Climate Action Reserve

America Carbon Registry

Taiwan Offset Program

California Offset Program
Australia Emission Reduction Fund

Regional, n.aFional, and s:ubnational Independent crediting mechanisms
crediting mechanisms

e.g. California Compliance Offset Program e.g. VCS, Gold Standard
.2 National Taiwan University
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International crediting mechanisms

e.g. CDM, Art 6.4

SOURCES
OF SUPPLY




A L BT

P B R IEL AR L A A ﬁgglj,ﬁﬁr%fgﬁ

S AR > AP S E B "fiﬁﬁﬁﬁé? 1&&7’7&’&&&.@*?’-& o F\
7]~ ’4\3 I""’ \%ﬁ] I""’ N /E ]""’fr’% I"-" ml]} FJJZ\IPUO -J-\: ]FE lé)}" I,{

N
A gL
A : i
%=%?($”ﬂﬁ‘%iﬁ‘§Wﬁ#%%ﬁ)

=F &0 (BFP Savhac s FAM s £ E )

=90 BRF (bl EF AR BRI AHEECEART E)
Mg (e s FA S BRI BEL AR &)

O
II

(=% National Taiwan University

@W LS SRR ET RS A

https://www.uebermorgen.vc/press/carboncredits



https://www.uebermorgen.vc/press/carboncredits

A L BT

P B R IEL AR L A A ﬁgglj,ﬁﬁr%fgﬁ

S AR > AP S E B "fiﬁﬁﬁﬁé? 1&&7’7&’&&&.@*?’-& o F\
7]~ ’4\3 I""’ \%ﬁ] I""’ N /E ]""’fr’% I"-" ml]} FJJZ\IPUO -J-\: ]FE lé)}" I,{

N
A gL
A : i
%=%?($”ﬂﬁ‘%iﬁ‘§Wﬁ#%%ﬁ)

=F &0 (BFP Savhac s FAM s £ E )

=90 BRF (bl EF AR BRI AHEECEART E)
Mg (e s FA S BRI BEL AR &)

O
II

(=% National Taiwan University

@W LS SRR ET RS A

https://www.uebermorgen.vc/press/carboncredits



https://www.uebermorgen.vc/press/carboncredits

Low quality

Performs poorly on several of
additionality, permanence,
measurability, or scalability

W’Fr(}é“ ~FEFEAESE

B HFEELARL HF &)
Evaluation criteria

Moderate quality

Performs poorly in either
additionality, permanence,
measurability, or scalability

E5F (
%Xﬁ\ﬂ%ﬁ%%
Bl Bk R i)
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High quality

Moderate to high additionality,
permanence, measurability, and
scalability

QM\%AH~§HF
foih & 1)

We apply the following evaluation criteria to assess the quality of different carbon reduction and removal pathways.

Additionality

Does the market for carbon credits make this
reduction f removal possible in the first place?

No additionality
The project would have been realized even
without the carbon credit

Low additionality likelihood
The likelihood that the project would have been
realized without the credit is significant

High additionality likelihood
Without the carbon credit, the project would
have probably not been realized

Permanence

Can COz be stored for 100+ years with low / no
risk of leakage?

Temporary
Less than 100 years, high risk of leakage

Permanent
Maore than 100 years, moderate risk of leakage

Highly permanent
Mare than 100 years, low / no risk of leakage

Measurability

Do we have high quality and verified project data
available?

Poor measurability (no verification)
No project data available and hence no
verification of carbon impact

Moderate measurability (no verification)
While some project data is available, there are no
generally accepted verification protocols in place

Good measurability (verified)

High-quality project data is widely available and
verified through renowned and standardized
[)I’()[IE.‘SH[!B;

https://staticl.squarespace.com/static/5f8e9dafb9c50741032bdcd3/t/622f59e184a92869d5b50d4

Premium quality
High additionality, permanence,
measurability, and scalability
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Scalability

Can the solution be scaled now and in the future?

Scalable in the short-run only
Scalable in the short-term due to availability of
natural resogurces and readiness of technology

Scalable in the long=run only
Mot scalable in the short-term but once in the
medium and long-run

Highly scalable
Scalable short and leng-run
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Carbon reduction AT A R A

Community-based energy

efficiency

Sl USD5-20/ton COz eq.

Additionality @ @ O

Permanence N/A

Measurability . .
O

Scalability @

https://staticl.squarespace.com/static/5f8e9dafh9c50741032bdcd3/t/622f59e184a92869d5b50d4
2/1647270378348/Uebermorgen+Ventures A+Simple+Comparison+of+Carbon+Credits.pdf

Renewable energy

e USD 2-20/ ton COz eq.

Additionality
Permanence
Measurability

Scalability

N/A

O

O

Forestry-based avoidance
(REDD+)

USD 5-30/ ton COz eq.
Additionality . . O

Permanence N/A

Measurability . . O
Scalability . O O
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Nature-based removal and storage / use

o
=5

Afforestation and Soil carbon sequestration

reforestation = TR
[ F B

a USD20-30/ tonCOz eq a USD 30-60 / ton COz eq.

Additionality Additionality .
Permanence

Measurability

Permanence .
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®
Measurability .
®

Scalability Scalability

https://staticl.squarespace.com/static/5f8e9dafh9c50741032bdcd3/t/622f59e184a92869d5b50d4

“Blue carbon” habitat

restoration % Eg}l\

n No data available yet

Additionality
Permanence
Measurability

Scalability
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2/1647270378348/Uebermorgen+Ventures A+Simple+Comparison+of+Carbon+Credits.pdf
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Enhanced ocean productivity
N2l ~L oy ’
Hoopsixrd A4

° No data available yet

additionaity @ @ @
Permanence. @ @ O
Measurabilty @ O O
Scalability o o o

Seaweed and algae

cultivation and burial

N A I3 o
A ‘/ﬁ'\’-‘k‘ﬁ
a No data available ye

Additionality @@ @
Permanence @ @
Measurability @ O
Scalability ® O
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Technological removal and storage / use

7% 2 Bt

Direct air capture (DAC) and
storage/use g ;I'-‘%‘:J{?‘ :Ihj'\":j? f%;é -l"

@ USD 800-1200/ ton COz eq.

Additonality @ @ @

Permanence . . .'
Measurability . . .'
Scalability ® ® O
OI—\
| =
7 al
Enhanced weathering Concrete building materials Hydro-carbon fuels COz-enhanced oil recovery COz-chemicals
/- ER = 2 = ,gu 8 A ,},"]‘;;},:l (EOR)
F i 3= 41 B oo AR & A e B N
a USD20-1000/ ton COz eq. 5l USD70-300/ ton CO:z eq. USD 150-670 / ton COz eq. n Depends on capture tech a Depends on capture tech
Additionality @ @ @ Additionality @ @ @ Additionality @ @ @ Additionality @ O O Additionality @ @ @
Permanence . . . Permanence . . . Permanence . O o Permanence . . . Permanence . O O
Measurabiity @ O O Measurabiity @ @ @ Measurabiity @ @ @ Measurabiity @ O O Measurabiity @ @ @
Scalability ® O Scalability ® & O Scalability ® & O Scalability ® O O Scalability ® © o
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Biochar (incl. low energy Bioenergy with carbon Building with biomass
production and cert. storage) capture and storage (BECCS)

SRl USD 60-150 / ton CO:z eq. Sl USD 60-160 / ton CO2 eq. ° No data available yet
Additionality @ @ O Additionality @ @ @ Additionality @ @ O
Permanence . . . Permanence . . O Permanence . . O
Measurability . . . Measurability . . . Measurability . . .
Scalability ® & ¢ Scalability ® ® O Scalability ® ¢
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BIOCHAR
MARKET

OPPORTUNITIES AND FORECAST,
2021 - 2031

Report Code: A11816, www.alliedmarketresearch.com
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International Degree Program in
Climate Change and Sustainable Development
College of Science
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Master Thesis
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Assessment of The Carbon Removal Potential and Economic
Value of Residue Branches of Citrus Fruit Tree
R 7 4%
Yen-Ming Lai
F/EHIR AR WL
Advisor: Chyi-Rong Chiou, Ph.D.
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July, 2023
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CORC Carbon Removal Price Indexes

CORC 4 #ei% 71 44 B ¢ % - 3% PP i 0 Bt § ¢ sk i 1o endy o -
p2rid 5o grPuro.earth & 1% 4945 Puro.earth shpt 5 23 3 (CORC) £122 1 =
BR L Al P IRERB ARG B g P R 0 e fF 0 fRE
PSR T L F P L & ]gﬁ i PE

g H kTN BT A R B i 2 A B R e p TR

R end fhdp ficke = o ® i & 4, 5CORCH % 4+ f§ 4 8 (CORCX) & pt 7 #>:Puro
T L i 1 ARRAS % nCORC R 3 4135 - - §

g eh A o
® Puro Carbon Removal Index ® CORC “ # f f§ 24, # (CORCCHAR) 4= CORC 4 ﬁ

® CORCCHAR is the biochar carbon credit  ## '% tedp i (CORCWOOD) A E A G R frd b e
L m—lzr#\’%‘r}f:ﬁ’f#p—) "I/}\mﬁfl\ﬁ,"f x%’]v‘_i.

price index
2024 # 57 1p 1ip 7 i GiF 7 it EA 3 5 R
TR prgee® %
CORCX 120.96 | (1.56) -1.27% (8.11) -6.28% (16.85) -12.23%
CORCCHAR 120.96| (1.56) -1.27% (8.11) -6.28% (16.85) -12.23%
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CO2 Removal Certificate Weighted Index Family (CORCX)

Euro/Tons
200.00

180.00

160.00 7\
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0.00
Jan-23 Feb-23 Mar-23 Apr-23 May-23 Jun-23 Jul-23 Aug-23 Sep-23 0Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24

CORCCHAR == =CORCX
¢ Recalc of Index Weights
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C0O2 Removal Certificate Weighted Index Family (CORCX)

Euro/Tons
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=== CORCWOOD CORCCHAR == =CORCX
@ Recalculation of index weights for CORCX
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SOIL FILLING MATERIAL BUILDING MATERIAL
ADDITIVE IN PRODUCTION ADDITIVE
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Convention on
Biological Diversity

Landscapes and
seascapes
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Delta Blue Carbon Project —1 (DBC — 1)
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Climate

The project is delivering improved protection of 126,344 hectares of
existing mangrove forests by making use of Mangrove Stewardship
Agreements to work in partnership with local forest-dependent
communities. Interventions also include the rehabilitation and
restoration of degraded mangrove forests and re-vegetation over an
area of 222,000 hectares through ARR activities.
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Community

More than 492,000 people live within the project area in around 60
coastal villages. They meet the definition of smallholder/marginal
groups as defined by international and national standards of
deprivation, poverty and marginality. A suite of measures is being
implemented by the project to improve their livelihoods and living

conditions.
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Biodiversity

The Delta Blue Carbon Project is located in the coastal portion of
the Indus cco-region, which is identified amongst the 40 most
biologically rich eco-regions in the world. It is home to numerous
species of flora and fauna, including a number of endangered

animals.
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THE INTEGRITY COUNCIL

FOR THE VOLUNTARY CARBOMN MARKET
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EMISSIONS IMPACT

1. Additionality
2. Permanence
3. Robust quantification of emission reductions and removals

4. No double counting

GOVERNANCE

5. Effective governance

6. Tracking

7. Transparency

8. Robust independent third-party validation and verification

THE CORE CARBON
PRINCIPLES

The CCPs-are a set of interlinked principles
to define a threshold-standard to ensure
integrity in the veluntary carbon market.

P o —par W B |
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' SUSTAINABLE DEVELOPMENT

Sustainable development benefits and safeguards
0. Contribution to net zero transition

National Taiwan University
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The Evolving New Voluntary Carbon Market

CONDUCT DEVELOP
PLE;)EGREONET —> EMISSIONS — REDUCTION —>
ACCOUNTING STRATEGY
CORPORATES [N-HOUSETEAM MITIGATE
Established t Red b
Moke vaunisty mse:sulrse :nd ?nonitor foeot:cr?n‘t:.a..rd?r?eclly

commitment

emissions
OR
adhere to CONSULTANTS
compliance
standards Hired as third party
(California Cap & for carbon
Trade, RGGI, EU measurement
ETS)
SOFTWARE

Purchased as tool to
automate carbon

accounting planA
PERSEFONI sI.IAI
v
A RS
EmItWIse ‘ Watershed

& &gk Normative

through adoption of
mitigation measures
(e.g., renewable
energy development)

OFFSET

Reduce carbon
footprint... indirectly
through offsets for
emissions that are not
mitigated (e.g.,
afforestation)

https://www.ctvc.co/giving-carbon-credit-where-its-due/
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DIRECT PROCUREMENT :é. ;IF%‘;}?Y‘ Eﬁ-

Purchase credits directly through a carbon removal RFP
(e.g., Stripe), consultant (e.g., Microsoft via Carbon
Direct), or from the provider (e.g., Climeworks, Charm

Industrial)
stripe = Microsoft x @cmaonomea

I shopify % climeworks = fas

MARKETPLACE AND INTEGRATED
VERIFIERS 5 %
™ Bk & SRR A

Set verification standards for high quality credits and/
or sell the credits through a marketplace

SINGLE. 3
earri Patch 10§ BOPy pledge
oz e EE e X

INDEPENDE TQUAL'T ENABLERS

Ratings providers: Provide ratings and quality
assurance

%*BeZero | Sylvera

(carbon)plan

PURCHASE CARBON REMOVALS

CT

= SUPPLY

CARBON REMOVALS

Carbon removal companies developing
and operating additional, permanent
and verified carbon solutions today or
in the future

Runninglide

@ =
S

N2 CHARM
7/\§ Heirloom A

@ noya -

the future forest company. ch

Sust ra £ climeworks

#regrow () Pachama

Measurement, Reporting, Verification: Provide
additional verification layer using remote sensing

cloud &*

agronomics
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Microsoft's pathway to
carbon negative by 2030

Annual carbon emissions

== Net carbon emissions FY30: Microsoft

B Microsoft and its supply chain carbon emissions and its supply chain
B Microsoft operational carbon emissions carbon negative
v B Avoided emissions offsets
[ carbonremoval
10M
- il =
s oM __--_______-_,__.nﬂ'l""llll .
-5M =
-10M B
1975 1980 1990 2000 2010 2020 2030

» National Taiwan University
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B™ Microsoft

Commitments

ﬂ; Our commitments 2020-2050
Become carbon
_} negative
» Find out
more here
Operate with 100%
renewable energy
> Find out ' '
more here
Become zero waste Remove all
p Findout historical emissions
_} more here > Find out
more here
Protect more land
than Microsoft uses ~7—}
» Find out

more here

Become water positive

» Find out
more here
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=@ Microsoft

Environmental Credit Service

‘Redefining environmental assets with transparency

“To meet carbon reduction goals, organizations want high-quality carbon offset credits that
drive progress quickly and reliably. But today's credit marketplaces are strained by
inconsistent standards, lack of visibility into credit provenance—and distrust.

Environmental Credit Service delivers a common infrastructure and shared standards to
- address these challenges. Using it, credit lifecycle participants can create more reliable,
diverse, and scalable credits to support growing demand—helping business and the planet.

> oo

50% >15X >100X  >$50B

Global reduction Estimated growth in Estimated growth in Projected market
in emissions demand for carbon demand for carbon size of carbon
needed by 2030 credits by 2030 credits by 2050 markets in 2030

https://cloudblogs.microsoft.com/industry-blog/sustainability/2022/11/03/increasing-
transparency-for-carbon-credits-with-environmental-credit-service/
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Frontier

Frontier a2 8 10 % ~ » v =37 B : Autodesk ~ H&M Group -
B2~ i€ e Workday (2023/4/11)

stripe  Alphabet @ shopify  OOMeta MK

& Company
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stripe Alphabet | shopify 0 Meta Sustag‘lablht}

Advance Market Commitments to accelerate decarbonisation
7p 7 KR (AMC) 4e i R

Frontier is a pre-market commitment to initially purchase US$930 million of
permanent carbon removal capacity between 2022 and 2030. Backers include Stripe,
Alphabet, Shopify, Meta, McKinsey and tens of thousands of merchants using
Stripe Climate.

Frontier ¢ >3k 7 % fePjiso> & Stripe ~ Shopify ~ Meta ~ Alphabet = McKinsey
Sustainability % = > %ﬁ‘%%’\i 2022 # % 2030 & #p P FF 9.25 i F ~ * 3t
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