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BITURY - HEICBAUT, IEATIENZE (1.4°C) . APS (1.7°C) . STEPS (2.4°C. BiDfT
&) SFTUADNSGA—-FREILABEETNTVS

NSA=5 (f) EHSTVADLEB D PIRER NS A —F15ER
Table B.2 >  CO; prices for electricity, industry and energy production NZE ( 1 _4OC) :/j-uz-‘c (1\ %ﬁ (:BL\‘C

in selected regions by scenario

« 20304 140 USD/tCO2

USD (2022, MER) per tonne of CO: 2030 2040 2050

(S:taa::::o\iciesScenarin - - - ° 2050£E 250 USD/tCOZ

Chile and Colombia 13 21 29

- 2 e = APS (1.7°C) YFUATIE. 20504y M COHEEEARIL

i Karea 2 67 89 [E(CEL)
R TZEICHNWT

(2030$ o ZOSOE) Advanced economies with net zero emissions pledges* 135 175 200 * 2030£E 135 USD/tCOZ

0w - 20504 200 USD/tCO2

Other emerging market and developing economies - 17 47

Net Zero Emissions by 2050 Scenario - N —
Advanced econumies:vith net zero emissions pledges 140 205 250 STE Pst/j-uz (2-4°C\ ﬁﬁbhé) T(j:\ %ﬁ (EU) (LB

Emerging market and developing economies with
net zero emissions pledges 50 160 200 l/ \_C

(wihostnet rers emisionspedges) 5 s m + 20304 120 USD/tCO2
Other emerging market and developing economies 15 35 55 ° 2050£E 1 29 USD/tCOZ
Table A.5c: World economic and activity indicators NZE ( 1 .4°C) :/j_uz,_c\ (I\ ﬁ%(:a:)\b\_c

CAAGR (%)

e B - 20304 186 g-CO2/kWh
- 20504 -4 g-CO2/kWh

s
€O, intensity of electricity

528 464 460 186 48 3 -4 -11 La.
generation (g CO; per kwh) na |

Table A.5b: World economic and activity indicators

- e APS (1.7°C) SFUATE, HFRLCHNT
SRS DHFLFREL - « 20304F 255 g-CO2/kWh

(20304F-20504F) « 20504 36 g-CO2/kWh

€O, intensity of electricity

generation (g COs per kiwh) 528 464 460 255 143 a7 36 “7.1 -8.7

e a4 STEPS>FUA (2.4°C. BEOITE) Tl&, HFRCHNT

mo o wm " aww mm e ww « 20304 303 g-CO2/kWh
528 464 450 303 230 184 131 | 51 44 ® 205035 131 g-COZ/kWh

RERBADA V) NEH(EAIR2-542 0

Table A.5a: World economic and activity indicators

cators
€O, intensity of electricity

generation (g CO; per kwh)

INSA=HPNIRREE2EZ SR
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BITUAY - #EICBIL T, IEATIENZE (1.4°C) . APS (1.7°C) . STEPS (2.4°C. BEDTT
&) SFTUADNSA-FIRENAFHEETNTNS

IKSA—=4 (1) SR OREFSTUADLLBH EIEER /(S A — 515k

Table 3.5 > Global liquids demand and supply by scenario (mb/d)

STEPS APS NZE NZE (1-4°C) :/j-uz_@(j:\ Tﬂ-ﬁ_@
2010 2022 2030 2050 2030 2050 2030 2050 ° 203035 42 USD/barrel

Road transport .5 413 411 355 376 159 291 16
Aviation and shipping 99 106 135 172 125 90 105 21 ﬂz /b

.
Industry 172 206 233 255 214 178 203 143 2 0 5 0 2 5 U S D arre l
Buildings and power 124 114 95 6.7 8.6 4.1 6.1 0.5
Other sectors 111 126 140 125 124 79 114 57

World oil di d 87.1 965 1015 97.4 92.5  54.8 775 243 o N j— Jz- 1 -I-E-ﬁ
ﬁ:ﬁ mm Ll:urid :i;m::an 12 22 30 45 48 70 56 5.4 APS ( 1 " 7 C) ~ ! _C‘( N _6
] Low-emissions hydrogen-based fuel - - 00 02 02 36 07 60 fE
( 2 0 3 OE . 2 0 5 OE) uc:r|2"|1.22'::2e\:n:ien S 88.4 987 1045 1021 975 654 837 357 ¢ 2 0 3 0 74 U S D/ ba rre |
I crude oil 674 628 613 582 549 298 480 158
r;:\;enrsltmna e 07 83 111 102 103 69 76 18 ¢ 20 5 Oﬂz 60 U S D/ba rrel

Natural gas liquids 127 190 212 19.4 20.1 13.6 16.2 4.4
Extra-heavy oil and bitumen 20 37 4.4 5.5 39 25 3.0 15

Oth ducti 0.5 0.9 1.0 12 09 03 03 0.0 & L=
Wn:;pnrllljpl:n;::tmn 83.1 94.8 99.1 94.5 90.2 53.1 75.1 23.5 STEPSVTUX (2l4°C\ ﬁﬁb”i) T(I\ ﬁ%t“
e o + 20304 85 USD/barrel

World processing gains

World oil suppl 85.3 97.1 101.5 97.4 92.5 54.8 77.5 24.3
IEA crude oil price (USD [2022]/barrel) E 98 85 83 74 5 a2 25 ° Zosoﬂz 83 USD/ba rrel

Table A.1c: World energy supply

Met Zero Emissions by 2050 Scenario (EJ) Shares (%) c::f:l::;] N Z E ( 1 n 4 ° C) :/j- U z'_c (1 N -Iﬁﬁ_c

2010 2021 2022 2030 2035 2040 2050 2022 2030 2050 2030 2050 ° 20 3 Ofﬁ 29 0/0
ﬂﬁ Renewables 43 71 75 166 241 306 385 12 29 71 10 6.0 | . 20 5 OE 7 1 0/0

" - Table A.1b: World energy supply
I%{E_‘J ,f"ﬁg“ig‘% ————— e APS (1.7°C) SFUATIE, #RT
Ajge LI+ — e < 2030%F 23 %

tb$ 2010 2021 2022 2030 2035 2040 2050 2022 2030 2050 2030 2050

Renewables 43 71 75 142 195 245 327 12 21 52 82 54 | o ZOSO_EE 52 0/0
(20304 -2050%F)

Table A.1a: World energy supply

e STEPSSFUZA (2.4°C, BIDITE) T(L, AT
2022 to: ° 2030$ 18 0/0

Stated Policies Scenario (El) Shares (%)

2010 2021 2022 2030 2035 2040 2050 2022 2030 2050 2030 2050

Renewables 43 71 %5 10 w0 s 2 1 1 a s0 a0 ¢ 20508 31 %

INSA=FBNIRIRFE2EZS IR
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2 SHIABONSA-AHIAF > SF/H|  BITIRY-HZ/5A-5H10)

BITURY - HE(CBALT, IEATIENZE (1.4°C) . APS (1.7°C) . STEPS (2.4°C. B¥DIT

&) SFTUADNSGA—-FREILABEETNTVS

IKSA=45 (1) BB ORERFSTIADLLBN EIHER /(S A— 515

NZE (1.4°C) SFUATHE, AT

Table B.5 = Capital costs for selected technologies by scenario _ . 2030$ (} \’{j‘)“} |\) 14,460 USD/vehicIe
Stated Policies Announced Pledges Rk zz;ozzn;:lssmns ( EV) 1 4, 783 U SD / ve h ic|e
: 2030 2050 2030 2050 2030 2050 « 20504 (J\1JUwR) 14,638 USD/vehicle
oy e (EV) 13,251 USD/vehicle
Conventional 340-500 340-450 360-490 380-630 490-690 440-650 590-740
) I\::'::IE:LVEEUSDNEMC‘E} na 590-770 570-730 590-780 540-700 600-760 570-720 APS ( 1 . 7 oc) :/j_uz.—e (j:\ ﬁﬁf
}\47 U“J I‘\' EVE Hybrid cars 16800 15300 15400 15200 15300 15100 15200 « 20304 (} \( Ty |\) 14,528 USD/vehicle
ﬂﬁj] I\ Battery electric cars 20500 16600 14700 16100 14100 15600 13700 ( EV) 1 5, 265 U SD/Vehide
(20304 20504F) | (e - 20504 (/\1JUyR) 14,718 USD/vehicle
(USD/KW) 1070-1640 630-980 530-740 540-710 360-510 420-610 330-470 ( EV) 1 3,6 18 U SD/Veh|CIe
Fuf‘-_‘-l cells (USD/ITW] 95 65 45 55 35 50 30
ot Lo w7 STEPSYFUA (2.4°C, BiDITE) TIE. HFRT
Eg;e[szg::): kilowatt; tpa = tonne per annum; kWh = kilowatt-hour; n.a. = not applicable. All values are in . 203035 (} \’fj‘u“] I<) 14,686 USD/Veh|C|e
Sources: IEA analysis; James et. al. (2018); Thompson, et al. (2018); Financial Times (2020); BNEF (2022); Cole (EV) 15,772 USD/Veh'Cle
et al. (2021); Tsiropoulos et al. (2018); JATO (2021). . 2050£E (} \’fj‘U“J F) 14,861 USD/VehiCIe

(EV) 14,185 USD/vehicle

J\ ATV REET(S, ST EDRRE - HEH ZARRHN(CLD, FFRIZX MENFELE
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KSRA=5 (1) NRSA-515%

FOKFESRE #26

*2°C (RCP2.6) Tl 2040FHLPEDOSUR EFRMMERXV\ERBIENS, 2040FLUEDBEL CEABIAE

HiFR - 1B5RER1T “Climate Change Knowledge Portal”

4°C3FUA (SSP5-8.5) Tli. — - | FEKEER (C) | 1A 2R 3R 4R 5A 6A
2040-20594E(CAAT | - T 221 | 215 | 218 | 1.95 | 1.84 | 2.13
F192.13°CHOIFHEE 213 78 8H o8 | 108 | 118 | 128
: 214 | 214 | 225 | 228 | 217 | 2.06
2°C3FUA (SSP1-2.6) Tld. | EgSEER (C) | 18 28 38 48 58 68
EXYSKBEDOLER 2040-2059F(CHAT 5 136 | 157 | 1.45 | 1.22 | 1.00 | 1.42
(2040-2059%F)  ¥i91.40°CO¥FxvE L | 1 4:0 78 8A 98 | 108 | 118 | 128
: 147 | 161 | 149 | 1.42 | 137 | 1.35
1.5C5FVA (SSP1-1.9) TR [pmgmrm o) | 18 | 28 | 38 | 48 | 5A | oA
2040-20594F(CHAT " 0.84 | 1.02 | 1.18 | 097 | 1.07 | 1.16
ass - . . . . . .
T131.04°COF am 1.04 78 8H 98 108 118 128
' 098 | 095 | 1.14 | 1.29 | 1.14 | 0.74
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Actions taken

Suntory’s materiality assessment (Step 1) covered 100% of its direct operations and
100% of its high-impact commodities upstream, equivalent to 68% of total procured

raw ingredients.

Water use pressure in direct operations was mainly assessed using primary data.
However, secondary data was used for water pollution, as primary data could not be
monitored for office buildings and some plants that discharge directly into the sewage
system. Water pollution pressure was instead estimated by applying the ratio of
production volumes or the number of employees at sites for which primary data was

available.

For upstream operations, secondary data was used to estimate cach pressure by
multiplying the basic pressure unit from the IDEA database by the amount of each
commodity procured. Suntory worked with an external consultant, Yachiyo
Engineering Co., Ltd., to progress on this journey. As a result of their prioritization
analysis (Step 2), seven sites were selected as priority sites for direct operations, three
sites for upstream operations, two sites for upstream operations, and ten sites for

landscape engagement.

Findings
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The Kumamoto region in Japan was identified as the target area for water quantity and
quality as it is one of Suntory’s major production sites, with high water use and

growing demand for water from competing users in the basin.

Prior to the SBTN pilot, Suntory had already worked with local universities and
government agencies in the Kumamoto region to build a local simulation model to
visualize groundwater flow. As a result of further stakeholder engagement with these
organizations, the company identified targets for water quantity and quality in

Kumamoto.

Additionally, the company identified water quantity and water quality targets for two
upstream sites using a global model: for green tea in Japan and coffee in Brazil. For
land-based commodities, the company identified a target of phasing out the
procurement of raw milk and coffee produced in areas where natural ecosystems have

been altered after 2020. Land footprint reduction targets were set for several
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commodities, including tea and coffee, following the methodology of reducing the area
occupied by farmland per kg of the target commodity by 1% per year from the base
year to the target year.
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Identifying the relevant driving forces

COEGRG. RN IR ERURINERSRV B DHSE
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HAf : TNFD “Guidance on scenario analysis” &DIRIEZEVER

Table 2: Categories of driving forces in the TNFD scenarios frame

Ecosystem
interactions,

dependencies and

impacts

Finance and insurance

Changas to tha stata of natura

Mumber of ecosystems impactad

Changes in ecosystam services
provision

Speoed of change (o stata of nature
andfor acosystem sarvicas)

Climate change (one of five drivers of
nature change)

Cost of capital

Sensitivity of capital

Continuum of variation

Mild <-> sevare

Singla <-> multipla

Mild <-> sevare

Slow and incremental <-> tast and threshold

Mild <-> sevare

Abundant and cheap <-> scarce and

expansive

Insansitive to natura impacts and
dependencies =-= sensitive fo nature impacts

restrictive
paralysing

jalities, local <-> national,
ftion

and dependancies st
Stakeholder and Consumer sentimeant Ignore nature <-> incorporate natura
customer demands st
Consumer attention to impact Concentrated <-> widespraad
Impact of naturs impacts on Significant <-> marginal
reputation fed <-= very local
Impact of ecosystem service dalivery  Indirect through price <-> direct through
ot availability yarable, not shared <-> open,
hared
Sensitivity to inaguity of nature Law <-= high
impacts
) ) ) Dstantial
Impact of nature impacts on local Significant =-= marginal
communities
high, successful
regime
Macro and Domestic growth Stagnant <-> robust

microeconomy

Globalising markets

Fractured, separating <-> uniform, conforming
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MIBEIEMBONO—EMO—A T, CNSORIMAODFEAL. FRFIRTOATIV-HREEHIL. ESRREE
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BRBAHEEML
EERY—-EADHE
(VDIRHYUR DB BYiEE)

Ecosystem service
degradation

(Physical risk)
Moderate. Severe.

Marginalcost. [ e B Disruptive cost.
Incremental Threshold impact.

impact. (To be experienced/ felt
by the firm)

BERBAHERME2:
himtIFmimDHD—EiE
(BBATURYEBAEICBSE)

LTW%,
/4

HFR : TNFD “Guidance on scenario analysis” &DERIEEVER

Q Alignment of
market and
non-market forces

Low. High.

Conflicting ﬁ Shared

directionality. directionality.
(Transition risk)
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Understanding and enriching the critical uncertainty axes
Questions for analysis
Ecosystem service degradation (‘X' Axis)

(1) Today

Where on the axis below does your ‘facility’ currently locate on dependence to
ecosystem service degradation? (Mark X)

Ecosystarm sarvice degradation (X Axis)

What data sources are being used to make this assessment?

What additional data would you wish to have, in order to improve and refine that assessment?

(2) Future

Consider baseline assumptions for the rate and direction of change.
What are the core drivers of that change?

Consider possible impact on baseline assumption of:

Mgt

Technology

Regulating constraints

Ambient macroeconomic

m Taskforce on Nature-related
Em Financial Disclosures

Alignment of market/non-market forces (*Y’ Axis)
(3) Assessment of major factors shaping market and non-market forces
Permissive to Magnitucde of Direction of Fate of
Restrictive Impact Impact Ghange Change
Lesal regulation
Mational regulation
Global regulation

Supply chain price signals
(1t + Ind anders ¥ possible)

Consumer sentiment
[Ruputation + Capital}

Traditiomal capital +

insurance

Without a formal equation and simply eyeballing the above charts:
Where would you locate currently? (Mark 2023 on scale below)
Where would you expect to locate in 20307 (Mark 2030 on scale below)

High

Algnment of markatinon-market foreas (Y Axis)

What are the most valuable data sources used now in your firm to support these assessments?

Whiat additional data what you wish to have in order to improve and refine that assessment?

What are exogenous shocks that could radically increase or reduce coherence?

Srokrarin

KA

TNFDEEEBPY
AT, B
HEZBZTIAN
ToMI3BTL
£ TOIEBZIE
TE(CBFREIZ DM
THIBEND
&h. B5t(CEDT
BELEXISLND
IEEHSESTHY
(CoHMTTBE
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[Scenario #1] [Scenario #1]

Moderate.
Marginal cost.
Incremental

[Critical uncertainty 1]

Cnmum.mg
directionality.
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Understanding and deepening the scenarios

High level narrative
This is a world in which:

Major driving forces
This is happening because (4 most important drivers):

This scenario is credible because...

Existing evidence that people in 2030 will refer back to this as having been and early indication
that this scenario was unfolding:

Newspaper headlines that would appear in this scenario:
Newspaper Headlines

o i

Descriptors of the nature-business nexus in this world

Technalogy inputs

Firm reputation +
customer sentiment

Regulatary

m Taskforce on Nature-related

Em Financial Disclosures

The biggest difference, from your busi ' perspective, bety today's world and this world is:

The greatest uncertainty about nature assets + services that your business world would
confront in this world is:

New business goals & opportunities Business goals + oppartunities of today that would have
that would come to focus in this world. .. to ba dropped or radically revised in this world:

The most ambitious vision for business-nature success in this world is:

The most important risk to business-nature success in this world is:

Most valuable data or models that would help to metricize and navigate this world:

In 2030, the Economist
publishes a “Mature
Positive Business"

If you had a crystal ball and knew for certain
this world was coming, what would you put
forward as a nature-positive moonshot

(at the very edge of realistic): survey.

Draw the cover art:

RA>b
RIE 7V
7A) ZECHERRL.
RIREI CTHFE
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Bl
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>—bORBEZR
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(1) Today
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(2) Future
Consider baseline assumptions for the rate and direction of change.
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N5zl 3 EHICREERLTVWIRG(MES ST =423 EhH 2

hinEIEMIZORERE %I BR
IPCCYPIPBES, IEAZDLR— MCBIFBXXXDHEAP/SSA—INSE(CRDEZ o SE(CRBAETIIZZLITLK

What additional data what}rqu wish to have in order to improve and refine that assessment?
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Major driving forces TR FSAEVITA-Z

This is happening because (4 most important drivers): %@ﬁ'ﬁ(gﬁ‘% FE%E);;?@—Z
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This scenario is credible because... COYFTUACERIENHZDME...
Existing evidence that people in 2030 will refer back to this as having been and early indication
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M Mendeley Data

Capping human water footprints in the world's river basins

Published: 2 December 2019 | Version 1 | DOI: 10.17632/n97vjpxhj2.1
Contributors: Rick J. Hogeboom, Davey de Bruin, Joep Schyns, Maarten Krol, Arjen Hoekstra
Description

Excelfile containing several water footprint caps, runoff and environmental flow statistics for 11,000+ river basins worldwide.
Shapefile containing geometries for these basins.

‘ Download All 24.4 MB ‘@

. Data S2 - Basin geometries

Categories

Basin Hydrology, Environment Footprint, Water Footprint

HFF : Capping human water footprints in the world's river basins - Mendeley Data (202582858791 2) #E(C/ERK



https://www.acc.waterfootprintassessmenttool.org/hbasins/sustainability/map/blue?b=sbtn
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019EF001363
https://data.mendeley.com/datasets/n97vjpxhj2/1
https://data.mendeley.com/datasets/n97vjpxhj2/1
https://data.mendeley.com/datasets/n97vjpxhj2/1

BRIEDRE & B~ D

7SO - =274 AEE
i NTATAVERE  ye . oAmoBEmE  EESEORH

BETHORE

ARETINBETIBRREIELTHRRALZT —5ICO0WT

Hogeboom et al.(2020)D 7T —4#(C(E. DataS1&Datas2h D, MBESBITBET. %

D BRREFDT—H iR el fE

ISP

=ik

* Data S1IEHRORIECEDT —F—ED
EXCELI7A I,

Data 51 - Basin data

Data 51 - Basin data.xls

BID T Pop 2017 |~ | Area kir2 |~ BWR m3s1 |~
662 776304445 2042459165 6079363360

* DataS2h'5. %= iEDBIDESZHERD
DataS1MDE% =T — =R (%IME}II”.J:JZO)WIJ
Tld. BIDESNH662]. BWR=BARE(ZE
607.9m3/s)

 DataS2(l(F1—T I IEMEINEINTHD.
GISTRIKCE T, DataS1DFZmIBDNIIE - 5 FH
HHEERIBENTED,

Data 52 - Basin geometries

d Data 52 - Basin geometries.dbf
|j Data 52 - Basin geometries.pr)
|j Data 52 - Basin geometries.qpj
d Data 52 - Basin geometries.shp
|J Data 52 - Easm geometries.shx

%;%
S
gi

50 g B
it
(77 6 ] |

« GISET. FIR
" N RIsDBIDES
SRR g

e
+
e
i

l,_.‘,_.‘.,:,.‘ll

Ilq
1

93



i

T—HOHER = . BHMEDHTE & HIH~D .
BRTEORE ST NCATAERE gl cEoR@RE  BEALOR ]

ARETINBETIBRREIELTHRRALZT —5ICO0WT

Hogeboom et al.(2020)DF —% (L. SBTN for Nature®WebH 1 MH\SEF7 I AREE (1/3)

HHT

Hogeboom et al.(2020)DT =S ADFP I AFE(1/3)

1. SBTN for Nature®WebD 4 Mh'5”Water quantity app + Hogeboom layer” DR—=IAF7 I AT 3

Freshwater targets — Science Based Targets Network Water Footprint Assessment Tool

Step 3
B oo Measure, set & disclose freshwater targets

° Sultarguls The first

e goal e, plates e DO 1]

Assess the water quantity targets of:

GD  Setting Site Water Targets Informed By Catchment Context:

5 Tk
v BusiMEss

GD  Water quantity app + Hogeboom layer

GD  SBTN State of Nature Water Layers

HPT : SBTN” Freshwater targets — Science Based Targets Network”, SBTN” Water Footprint Assessment Tool (2025828587917 R) Z&(/ERK
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Water Footprint Assessment Tool

Capping Human Water Footprints in the World's River Basins -
Hogeboom - 2020 - Earth's Future - Wiley Online Library
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