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Decoupling

GHG intensity of GDP
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(Source) National Greenhouse Gas Inventory Report of Japan (April,
2017), Annual Report on National Accounts

Note: The values of GHG emissions are based on the 2017 GHG
inventory submission, which were revised from the values reported in
the BR2.

At=: Takuni Ichikawa, “Latest Japanese Climate Change Policies” (2017)
(™ 1-1) GDP2| GHG H=



YEO| J|SHEHHS 2 X|H O|LIMEE

U2 HRs J|SHet 1SS Soh LR WS £3
@ 7] el A iﬁ} % 2o o A

oj

st A YA = (Feed-in-Tariff, FIT)9] N&1} &%
FAA LS ¢t Top Runner T213 7

32317] 98] ARAA 2 SAAATF Holstoiof sk ol

@ Oﬂ‘-ﬂxl ae = §]r El
- oUR aEFE BH
oz
® o|A 18& olsFHER) M A
- 20309714 ZHAIH ol s5He] HIFO] 50~70% == A
@ FE} 49| 188 AeAst AF $9
- YA AFAE AEE (Net zero energy houses, Net zero energy buildings) &%
® ABIR} QJAATE I3 'Cool Choice' M| AA]
- AF2dsto] tigt AH|RE Q14 WA BE

UEO| J|&, HM MH S2 HIEOZ I == X|& T2 (Japan's Assistance Initiatives
to address climate change) 2%
A=Foe] FHe 5o Q2 S Jo} 2L AR 7|9o] 1A
o] Ax A% AYo] BA

ﬁd
jai)

o7&, FE T Qlue)

r

uso| JHEZ X T2IWO| FQ U

U= (Mitigation) T2 - A =2 XNELA 7|89 St
T5 A9 A=(oint Credit Mechanism, JCM)E &85t & 7]&9] 7= ML oA
A% 71e 2 A7Fs olvAl 71e A== o, A&7hser At AlAFQ] A XY
5= X3
A5 10714 A1 2oF
© &5 2R A= JCM)
@ =A ff A 985 B9 JCM ZRHEQ B AT
® Co-Benefit FH9] 24t
@ H71E ol Slo] FF 719 olH(FARE, AR B8-S 58 Y=9] Waste to Energy
71% o]4)
O]UV] =70 LE9] IAE Y AHE B
71535} £7%7]& (Climate Change Measures Technology)?] 24k




M=l J[RTIEEY S R ME - MRV FFol= 674 VIRV Ol -

D SQEEY 2A47FA0) tigt = A AF+AT (Global Research Alliance on Agricultural
Greenhouse Gases) Council Meeting®} Science ConferenceS YEo|A 7%

A B2 2|&7Mset A 7o) gk A

© A Aeth A Hskrel A YEYA(International Research Network for Low

Carbon Scientists)?] 7] Alug| o] gt Ao Fe
% 20604, 2100 SHO| S 7] ML AR HAE +H

AA7FsoARIE AHEF A" 27

1

[High efficient amorphous [Energy-efficient data center] [ [Low carbon hotel by

Cement Industry] tre!nsformers} (Laos) development of BEMS]

(Indonesia) (Viet Nam) Install and demonstrate high (Viet Nam)

Install WHR boiler steam Install high efficient quality and energy efficient Install high efficient
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More sustainable
(resource productivity)

Nuclear energy Smart grid
Rain harvesting Grey water use
Lean production Distributed assets

Less More
resilient Corn ethanol Diesel backup resilient
Bottled water Desalination (adaptive
Business as usual Redundancy capacity)

Less sustainable

Kt&: https://www.thesolutionsjournal.com/article/resilience—navigating—toward—-a-sustainable-future/
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B J|FHSE O Oy FAIZ = gl= A
AIAZ A2 E (World Economic Forum)olA= o| ] AlE9] Eetidlr} A 2 F7+H&
2°C oJstz @&t d4 848l Az
Ao R 7]H(International Energy Agency)= ©l& YafjAs 24714 8iES 2050H9
A9 70% ojAto g ZrZsfof dtiy A A

Mrw Policles Scenario

2a10 2088 az P P 1088 0a0 1045 108

X2 IEA and IRENA, 2017
ad 2-1) 66% 2°C ALIZE0M 7[&0 2lgt 22 CO, HHEHD

@® New Policies Scenario: 4 HMA|LIZ|RE= =7 (247 IAZLESH(Nationally Determined Contributions

(NDCs))2| OlX| 220 CH3H Hars BHEet A
- =/t SFE & 7[Ef OfsHaAXL F—*%* FISF AT Ot OLX| 2 7 Q49| o0 thet
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Table 2.2 » Selected key policy assumptions in the New Policies Scenario and additional measures in the

66% 2°C Scenario

New Policies Scenario

Sector

= CO, prices in specific countries in the power

=
Rigtats Ha0| A3
HiE2e 23t

M 8% 66% 2

and industry sectors implemented with a
variety of delays ranging from USD 25 to

. EF AlL2I20t0] B2 A2 SfaH 2050L71K]
Sure] FAO| % OILIX| 223

°C OlolZ Hete 2t50| 66%Y

I OfL4%] 2

Er= ACZ HMghot=s =820 S 0L
Gl 7 Pé*

Oil~kbudget)ol| Qlalf Z™=ICtn
*l'—f3|99| TH| oKX £2 CO»

66% 2°C Scenario

CO, prices in all countries ranging from USD 80 to
USD 190 per tonne in 2050 in the power and
industry sectors.

Cross- USD 60 per tonne in 2050. Fossil fuel subsidies removed by 2025 in all
cutting + Cautious implementation of announced countries.
measures NDCs as part of the Paris Agreement.
+ All net-importing countries and regions
phase out fossil fuel subsidies completely
within ten years.
» Implementation of GHG emission Widespread market referms, including toreflect
performance standards, renewable energy the value of flexibility.
mandates and nuclear power development Introduction of measures to integrate high shares
in accordance with NDC targets and of variable renewables, including RD&D for
national/regional policies. storage and support for demand-side responses.
Comprehensive CHG emission performance
Power standards.
Widespread renewable energy mandates.
Expansion of nuclear power deployment (where
acceptable).
Widespread deployment of CCS for both fossil
fuels and biocenergy.
+ Existing energy efficiency mandates and stringent mandates to realise energy efficiency
policies extended to 2050. potentials.
« standards and financial support for efficient Widespread industrial use of material efficiency.
and low-carbon technologies. Widespread deployment of CCS for both fossil
fuels and bioenergy.
Industry Extensive support for electrification to meet low-

temperature heat demand, especially through the
deployment of heat pumps.

Measures to stimulate widespread deployment of
direct low-carbon heat (including bioenergy, solar
thermal and geothermal)

+ Fuel economy targets for passenger
vehicles and light-duty trucks (and heavy-

duty trucks in some countries).

Stringent fuel economy and emissions standards.
Extensive support for electrification of road
vehicles and necessary infrastructure including

19
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» Biofuel blending mandates. catenary lines for trucks.
+ Targets for the share of sales for next- + Increased taxation of oil-based fuels.
Transport : ) .

generation vehicles. + strong efforts to improve urban planning and

= Realisation of goals for improvements in increase low-carbon public transport.
aviation efficiency. + International fuel efficiency standards for aviation

» Sulfur dioxide emission standards for and shipping, and incentives for biofuels
shipping.

» Partial implementation of energy efficiency ~* Mandates to maximise insulation and retrofits for
mandates. new and existing buildings.

= Strengthening efficiency standards for + Prioritising the construction of zero-energy
appliances and lighting (including full phase buildings.
out of incandescent light bulbs). « Phase out of coal and kerosene for cooking.

At=:

« Enforced phase out of fossil fuel beiler sales by
2025 in all regions, with exceptions.

« Extensive support and mandates for electrification
including the use of heat pumps, solar thermal
and biomass.

« Ban of all light bulb sales cther than LEDs by
2025.

Buildings

Notes: The precise policy instruments introduced in each of the scenarios varies across different countries/regions. NDCs = Nationally
Determined Contributions; RD&D = research, development and demonstration; CCS = carbon capture and storage; LEDs = light-
emitting diodes.

- 0] AILIZI2] COO Lo HIZSICHE 2iS @ ARIT0IA 20503 71| CO, S5 190 Z2i
HHE 276l ZC2, ME2R M AUZ|Q0Ael =FRL0} 34 O =2 7t42 27t6ke A
X7 i 7|2 488 2°C 0[5t2 66%2| S22 HM$ol7| ok AYst 2], 20| X £=2 ofHX|
F310| TQ
* OflL{X] 22 OJAFSIEtA HIEZF2 2020 OF0)| |11 $=F0|ACEt 2050 H0= XiF &2 70%0]
o HOE A= O 11Xt O|HX| =QO0A A= HIE2 2014H0(M 2050 ALO[of] Bt =
Z0|5 AR oA

International Energy Agency (IEA) and International Renewable Energy Agency (IRENA) (2017),
Perspectives for the Energy Transition: Investment Needs for a Low-Carbon Energy System

)

®

m 2C 2EYMS |6 MNA oLiX| &2lg| (World Energy Council)Q| HQt At&t
e4714 W# U2 (Carbon Pricing Mechanism)2 2= A FA0] tis] LFAF A&
43 (P olluter Pay Principle)oll &JA A#|
YRS ©A7HE o|YAME B &4 obA HAYSKE 183 7K EY TR
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2. 712 2|A3% JI=]9] 2 WE

® 7|% 2|A3 (Climate Risks)? 8%
O &84 98 (Physical Risk)

71% gAaa9 EY4 AP F VR O FF, 25 7he, AN Zo] RIvISkaL et
3 715 @A 59 HH QA T @ARto] Aol whet 7L A B 4 W4
S7F So& Qs At X H9| AHA| L5l TS vAl= I AY o E UEd

- 293 o E Ik &, A E A= bHE H|A= AAE B8 2030974 F
12 5,0009 €8~3% 7,0009 (7|50 ol Aoz FAt

- EZ ol Y14 {192 21009714 wid MA GDPY 5~20%F HaA7]= 5 F44
9107 &

@ 71&4 98 (Technological Risk)
- A4 A4 SR 2A7A o g A 2 3 52 =014 § §le 719HE 8219

R

- 7|29 s QuEk= A MAIFCR 15% Eof o]21 oo i3t X7t oA 3]
AEEIL Qlo] 715 3 GAS ofEA &
- AARLAFEA(World Resources Institute)= A7 % 2T A5 B8 G4 8iA=
At AR 7}/\ mgge] 3/4& JWESHA] dotof Jithal =4

® 7A 93 (Regulatory Risk)
- A AAFCRZ 1,200 7] ol49] 715 ¥Hal BH W 9o olE Wyt FE 2097
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- Z1gust] gk SISAE HE PEHBE AP A AL B 229 37
A7 B8

- TP olefdt QRS FAL BAUA BES At ARe PHoRA EAY
Pjet | ot 34 BEA] i 152 ARG 5 ARE T
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@ AS1A 93 (Social Risk)
7|15HSLE B QA2 ARRIE WA o 2A HIZYA oplitto] A]47Fsd(Sustainability)
i°“\] e —rrE?—_;L Hat ofyz}t 7|go] 35 (Supply Chain)S 7|$2sH o=

ﬂll

- 3 57HLife Cycle Assessment= AlF E AH]A9] S FYTFE H71E 4= 9
EH 28 7ts
2 28744 2do] gigt ¥Alo] Z71sto] whet 22K(Cradle: Y& AH)ojH T
(Grave: &7}, W&, 7], ALZE)7HA9] FLHA AP 7HLCA)l Tl S
- M2& HZY2A0] figf gadR=S £017] YAl AXTHoNA Y olvA AT
&, H71E #h) A7t 2435}

rr

s

B M2Z2 7|8lE (New Opportunities)
O M2 A% (New Markets)
- AF2L 2°C A5 HRE FAsHE A ovx9 dAa&2 20309 15%°lA]
20509 °F 65%71A] gf7t "a
- A (Solar Photovoltaics, PV)7|&2 A AAAC R HA A v|ZYA HE9]
il 5 st
oA v-8Z Sl FAstaL, A7FssH oUAE AAR Akt 4 Q= 713
Asoh E2 A8 Jgto] dZdgtezx 19 AE 5 A, A $H4=
BaskA] 7] el oA FLgelA &
+ 201609 @A A AAZLE 75 GWe jggedAo] AA=Uom, AlA 7] =89
1.8%E 5=
- SAY F7IE QI8 203597 AAsAHEEAE H 584 tia= 1.4~2.39] tio]] o=
AoZ did=, OECD o] =7lolA 80% o442l g% o] o]Fojd Aoz ot
* 20509714 80% HRAIIE A= SRS FEolA 95% Eetasty EQ
(McKinsey 2009)
© A7 A= R AL fdo] 205097HA] ARF EA19] 70%7HA] ST sfoF S
% Aerdl skt 2 M2 0|5 AfH|ALL AAIE HIEZ| 7|22 245 YHO2 MEXQ! XS4t

LLO 7L

+Q= AAE A0|0, Olof ME Hi7[7tA(tail-pipe) HMZE3= 3712 0| 7102 XY

@ ¥4l (Innovation)
- AA7FssH A&7FsSh 71e2 oAU A] AL gRtadlo] Attt T & AolA|ut,
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- CO7t 49} Aot} F/driets AAkehs 712 =9 4 X2 (replant), CCS
(Carbon Capture & Storage) 7|€3 &7 S37|FC02 7|5 WH3lof| A st7| 95t
F2 s

- &3 HiEE] 71£9 ARE AgdolA 9] AATESs oyA] TS SIS & QR ol
2 9o
- e e FE et 3*: Fx AAdE 20459 He} HE 2020879 AAFCEE

Fofuet A3 & A ol

- oJn] EU9 ¢& ‘—'—1L7}°ﬂ*1b XH*"°1M117]' oJA| HAoA F83F IS k7] A1z Fle
™, 0|9} #Asto] EFE 2<7](Solar Water Heater), T LA (CHP) Ex= A4
Hpo] QuijA & A4k} Z2 Ves AYsh] gt A= 2 A%

- ICT7F AEE 71719 AL AEY oUAl a&& A7

(‘ll‘ =
A ?
il
ol
m
it
it

24, T, 95F 9 g2 (Access, Diversity, Capability and Collaboration)
Eo] A&7FsSE AL (Sustainable Sources)C 2R E A L& 3|

= ﬂJ

A7k ol A= FaiAelAl 171 Maahs Aaglo] 2097 Y 37HE 082 AgS
T 5= Stk WEEZL s
* Ao ® AA7FET ol|A] QlzmeEte] g A o]
HHAEY 485w Higa Al 2
- Agka oA A|= oln] Bl-E HoA B
J(McKinsey 2017)
20179 vg=teet dint=9] s 58 ZRAE= AY8F0] 50 €/MWh ©[stE Hot
4 & A= A%, ol= 2017499 EU 71999] B+ A¥2+<1 110 €/MWhi} 7H59
P A7]12F 200 €/MWhol B5| FAHo] 3
- =y 7R ofl|A] o] S7Kstal AR sHAmE ofufA] Al A
S s ZAo7 dit
* AAARS] ShHQl HAVtAE A7AE ganE AE5ERE 1Bk g 4% B9
Aol gt FAE A AR 1S 2T S S
- 4@ BRE 25 sl 7189 116% 279 /I
AL 28
* AR7E A== slE(Resiliency) FdS F FAOl gt 4ol Ea
* 20309714 Qlzmet BExp= oF 90 gl ol& A& AEH, BE Vg0l A&7ts
stal I EES A= lmeet Agta 9 oA a&4%] ZRAE AEHEE
BAsk= Zo] F8

WA 7120 59 FEe AEHA
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MEIZO| J|BTISHY 5B U MY - MLIP} 25k 6717 TBI1EH Ol -

- JlaelHe AAETE] AdRsT WA OR UK £85 FHA71Y] I Y b

B HEE RQI5k= H7ILE

A WAYZE © Carbon Pricing®| AH|

- B vAUsegs gavtEo] A, 27F B AR 23 2 gaAet
etA7tZo] AR AsHoverall capping)stollA] B4 HiEAL A#el= sjE&AADH A&
HETS] A=
* 20159 @A F 3971, 2370 AP FOIA mAUSS 28 S, JAA wiEde

°F 13% A

- AU siEEAH A2ET 22 HAHQl 714 A o|9lo|x A F A(implicit) B4
7HAL arEsfof o
o714 EAlE S AR et BxF FoR Q3 FAF g 7HE

ofgrie 2

ftjo

245117

@ A HAYE Q7S oA AR
- 201790°) =7 &8 AWEF AHdolA ARE7Fs ol|A] 7t AkE A[dbstr] {igt
S AN
* A7Fs olHA] FRHE oldsta FAE =T £ ofyTh d4l& Ak, ouA]
lmete] fA8S FIAIZIH, o|A A% 5 7FsE 71
A1
- PR R R DA E(Feed-in Tariffs, FIT), Y&, AH 27 AtA|%(net metering) L A
g AAE B} 22 okt FFo] 57} AU A YA AetAskE [FEot7] Y5l A%
- BA9 ESAEL 59] M= Alg=olA Ad7Fs ovA9] 442 Ashiste 74
821 F sty
* FIT7} A7k s Aol digt Ao =A i fstA ARG Qlaole &6k, X
o] A8 FZoA9 523 532 TAoA A= HFXH R WA= A
* FIT = SARISEE T4 B2 At o) JY7ts AvA] Z2HE BAl= B

)‘
w
oy
el
_o‘lr,
H
Jhu
o,
Al
i
nix
filo

A ZH
A&7 BAIE HIES violedzw A4t H ARl iRt =Aoll= E+F5tal 201697t

1) Bloomberg New Energy Finance
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A e 7lof|A vlole AR E A Ysly] 93t AALS A

® TA A3 : Energy Efficiency AH|

- 203097FA] 3.7%9] A7t oHA] FFr(Energy Intensity) 7§40l g

© ovA] BN BiETEA I Qox o|A| bR A, F71E WA E AEE A
;(—10]: = ul—g o]?é—]o] 01_9_

- A AAZCE ARE= dFE9] ovA 85 JH9 &7
A ®2E (@ FAa ovA B E2D)
* oA doF BE ¥ oF
- gy 94 Je

- YAA olAEE

1_].\_.
© AAA Bolo] (o oJUXA] E BAA)
- o] au] Az PE AR Qo] B Fulo] &)

AR A s, B AR B 7] A4 @ o] BE, ofulx] B
A 2 TheRe o) ARSI WEE Qe 5 xgt

N
ol

@ & T+ : Green Finance

- HZ APOA] FA] =4 Hho] Agka: A Al FAE GE3W] AT AR SO,
Z2A FES "o
CwAEe 14 9 AT D 7% B Ag4de medEzo] 545 d 2459

on], AARS BE HuoMx A1go] F&EE 57
- olE pUEe Amd Exmo Ague wERAW, A4 A2 7H84(Capital
Availability)e 7]% Walel Belgt 7|3 ExIEo] ExF 94149 Wl g3re v

3. AAE

OPH

= 20183 M ILHOIM FHEL U= Z4F J|2HeE FHE S
HMSS FTHCE 5l0) o= New Politics ScenarioE &g H2d 37t
A} ArdFRet g0 vl o= At Ristel| ditt Vx st gAe] Ad=
Al Qo] ZGAA oA E45k= Aol 2a
- 20184 6¢¥ 9] 2030 =7t 2AVIAAS V|R2EY St dH
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© B2 20309 HiEEE 7€ 259 69 3,200%F E(BAU tH] 25.7% #=)olA X
59 7,430%F E(BAU tiH] 32.5%) 02 =W &S A4St

« O MRl 71 SRS 3,4109 £ tisiMe @A 498 F A3AF ol A7)
A S3te] FdS 1Esto] FAIERI AEa RS 2020 = 7RAVEATE
ZEH(NDC) A& A7HA 4 9%

H ATEAE g%t disl oA A4 FQ1 Al Aerirdac] A4 AF FHa,
Aebid40] 7H5-8 At £ 95 JFF0E =9fstal Adsfok stk At

At HE BX UL s Yo Adsta g3t AlslR o] 2EgS upEs|of

o Jfor ok
)

4ov

Sk Ae 74
- TG AAHOR Z)FHet gheo] Tt QIrky WHE J1ee
ARsoNIA el AL WFooF T Folekn oiF

B

@3] AZS w718k,

BAU CHH| BAU CHH|
A=E A=E
Moy 481.0 424.6 11.7% 382.4 20.5%
M 1972 1614 18.1% 132.7 32.7%
= 23 105.2 793 24.6% 744 20.3%
o [mEM 207 19.7 4.8% 19.0 8.2%
7|2 16.5 11.9 23.0% 11.0 28.9%
G E-E=Py= 210 17.4 17.3% 16.7 25 3%
SE 10.3 10.3 0.0% 7.2 30.5%
25 e S5 25Y) 237
9 o (333.2) - 645 ot 2
EAIAY/CCUS - - 282 - =103 -
E H%I%—T—*O:I - - 221 5%
& |zepz s - - 959 11.3% ~16.2
JIE 2UUE 631.9 25.7% 574.3 32.5%
3 850.8 536.0 37.0% 536.0 37.0%

Xt&: https://blog.naver.com/harfko1989/221353399171

= 2018 O|= JHUEAL ¢Eell= 71 SUM 7|2 Hal0 thSotal Eot JH==0fl 0[H0| 7ts

3 7142 YIS MG, BAPREEN eco-efficiency) E= HABRET eco-
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effectiveness)S Z£76}10] DB3} & ©QMO0| =X
X (=M7|=0] oist g Hol) 9*'7f£ AE71E, OuX] 018 &85} 7IE, FHMATIE, HHIUX|
7|&, AteaE A FEY J|s (T 887as RIS § AlE 7411I 239 M uyo| ZH
HUX|QE XIHS Hototd EEXOZ Al 6f04 2AMTIA U QAHASZIO| HIES AASlol=E 7|&
(MEtA =sMME 7128 M2E H3E

o

k=t

1. World Energy Council, A Fresh Perspective Emerging Opportunities Confronting Climate Ch
ange 2018

2. International Energy Agency (IFA) and International Renewable Energy Agency (IRENA) (201
7), Perspectives for the Energy Transition: Investment Needs for a Low-Carbon Energy Syst
em

3. http://www.greenpeace.org/korea/news/press-release/climate-energy/2018/greenhouse-ga
s-reduction-roadmap/

4, https://www.knepc.or.kr/green/stats_field.asp

5. https://www.ellenmacarthurfoundation. org/circular-economy/interactive-diagram/efficien
cy-vs—effectiveness

6. www.kipo.go.kr/upload/mobile/intellectualproperty/pdf/GE_judge_targ.pdf
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AX} LS XS
(MAZBHZE =2t S)

1. 742

B AX} AMRASHE JHMER|IAAEICPS, Cyber Physical System)S Eof| Q17 ARE{7} S&ig
= AOE WMEZ|9| JHE Sl 742! =S MIF0| MA| 7IXIMES HE|SHloks MER XM
3}

B EZ 4K MASEE FESk= At HI0[E, 7iEsid ot 2 XpehE| JHM0) Cist 20| AHKX|L
QOLt st |=o| 45 UHO0| MEAN| EX| 42 BHEMOI Heks x2fe 4= Q= M
7

57152t LE0| E7| fioiM= =X 2 Zik= E014, Afe|et XtHO|

X
SOl S S 4 UES ol Y XH0| TR

m 0|2 2ot FHE, AUHH, &A= 0|0 et H=2lS +Eoks FAY

LUEE Alo|ZViE, ZREF, G, 45 5 HA WS vt 1o AR dge] F2

H7|e &8 WHE 35 W] ol olsiEAARE YEHA e 9 480] I
344 J(Environmental Management), 3}7]|& FA 9 AL 43} AQJEE 7|4 A5

5ol 4T A8Y 4 ULS AL v
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47} MASH2 THSEAA-(CPS)S Salf 2kl AREVL SEEl= ADE ME2|9| JHY
ofoll 7HQ! HEY MZFO0| HH| 7IXIMES Hel-SHloks M22 AHHQ| Hat
AT 71 F A2 "HAEST 431 ARiE el ddas

42} Aol A AR 8 7lE2 THIERAARICPY) LR, 431 AFIE o] HAUARET]
]:]Eﬂ 7]1_0 /\—-ﬂ

%(Key Enabling Technology, KET)o|™ ©4 o= T
- (I9A) AntE AZ: JILHHE AAZ AAZE gofe] I E 7, 4 84 I2EEa
bolg & A&

- QEA) o8- ek goly A % 7HAe FE= He
- (3%741) oA E% tAd ddoA dAzte s #ASHE 5

]
S
AL
R
4
oX
N
oﬁ
r I
g
>
il
2
ox
ook
2
H
l

4

ARt MAHFE2 OFZ M 7EX9| 7|2H01 EF-E HR
1‘41]549}9} 7HXAME Q] 214484 535 (Digitization and increased integration of
vertical and horizontal value chains): %% A& 7, 1749 fXd &, A5 dlolg
As D &9 14 AHA AAH
AE 9 AH|A A5 YA|E3s} (Digitization of product and service offerings): X%
HEYIE &6 Al 9 I AH|AE 49
AAQ gAY H|ZYA A 9] (Introduction of innovative digital business
models) o]ag\ 7]131—_,] EOLE] qx] = E__[_A:] 7HH}_E_ M/\]ﬂ 7]._9_/&3 xﬂ‘? ol x-]/\}xq /\]/\Eﬂ

Aol 7

m 4R} RIS 7|2 Qla TREHS FT0| MBS AERIX| U MM AAHS Xi5H HEYT
A

7
CPSe ITAIAET 2211 HEYAA 71A | AAHE g6t 4= §4& 7FssHl &
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Figure 6. Enabling technologies for Industry 4.0

Xtz Antonella Petrillo, Fabio De Felice, Raffaele Cioffi and Federico Zomparelli, “Fourth Industrial Revolution:
Current Practices, Challenges, and Opportunities” (2018)

(23 3-1) 4%+ MOl Flgt U FQ JI

HHO—I =

— ARt LMASFHO O JHX| IHCH

- &84 (Efficiency) : 2IXXH & oK HZ

- MARS (Productivity) @ MAEQI XIsE 7|&

- QOIM (Flexibility) @ 7MIZEAAEIO] AL

- 2=Q0]| M J§E3} (Individualization on Demand) : HEYIZE S5t 02 E5F
233} (Decentralization) : 2 O] =49 oA &AH

20149 PwCe| ZAH0f

TOMZ OIMGHT QU i3 M

olstH &% 51 O|Lf 7|19 80% OA0| CIX|HSIS TIX|AE 7132

=1 He=2 4R MYSE 730 AN A2 EHE =8

CRE
- 719jo] HlAUAZ Jush] 95 AF 2 ol Ba
- Blolg) o] IskE4Ael Atz Qg lole ik WAh WAy

32



AXb MASFEI X7 (MAIZHZEY =2AE 52)

- MEIAAY 29 9% 9 35 e

=

- AARF tiA gxg 2 3 ER |
- A AAS AT 43 AJEY TE A AR
- =7 B A A AlLE 2

. 43 A E ) 84

B4R MRISBOINS S W, Kiott QIZkL ZHIO| A5 SB(EA, £4 U UK LEYT,

AA”L 8 MY 2 58 2 MY JIRAE §) S0IM MWEHIZL 7k
Q&(Transport)
- HdaAl(Advanced Materials): BiE12]9] AA 9 §41& F3f BAIZ I, T S0
7Fset wigE Aito] ks
- AZARSAE A 20258714 SEF oF 29t v O] ARl E FAAE AOR A
™, 204090°l= 1,600%t th7HA] 7 <%
© AEAR] AR QA A BAA R 7IeER Ao, 53] ofF AH|IARREST
d ) SZEFoloA 9] FAo] A
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rf
i)
ri,
é
HH
W

A\ A (Through connected products and services)
L& A, A9 =7 S AT, A7) AsA AA SA

I
Y
i
ol
o[
N
o
Y
OI‘J
O

5= B9 2¥ %‘——% 71%

X loT 7|82 22Xt £29| £2Xt gAf2l Didie 522 40071 TA|MA 1,7502t HO| X7t
&S DHY of 2848 HO| 7IEE &

- RS B9 Wi oF 1Y B A 27 SHOR 2016901 ofofE ¥Hil HEC
A4S SHA 9F 14049 B9 AIVIA 7F=0] 71

A&9] A (Product Traceability)

- Global Forest Watch, Global Fishing Watch ¥ Eyes on the Sea % H|o]
HUEY SRE52 AnE goly EaAprt th& dloly 413 g AlA 9 -r]‘é oJm|z|
£ 8510 F8% &4 olrol €52 F4st ZYEHAY
* =9 ojddoly dEo] ¥AT 7HeAol e = ds
* Hlojg AlF Aet Hlole] Z2A AA| 71 S S BRI EH IS FXI5t
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EE421 (Blockchain)

- ERARIE Y @EE 5 Qe ARl A s F85HA 71Sst, oy e A
Elo] o]F EAs Aok AR Hlol" A7IeR o to ARt 715 A5
24 72 e
© 299 R EXTRE wE] £opoll 1ol EFAIRIY] TFeAE H SolH, ZIdollAl=

R}, DAk, LEetroA fARE A8 HEUAS A F
* 203097HA] EFARI0] R g ol Agd Ao= A

lf 4

X EAZES M XTHOR S| st UTASORA AR Ot OfLi2t 21 M B0
NgE & g

247k~ 8i& 2YEE (Monitoring greenhouse gas emissions)

- 2AUlE QTEZE, AL A B, A FB7] L D AN & THS LU
HlEES AAEO R AlBstal, SR Bof T ofsiEAAlA A2 & A=
© 2AVRA HiETY BUEY, EY 2 HS5(MRV)2 £84 ol 7he
© LA~ HiETe] 914 9 %9l 93712 BT A mUE o] sate oje) wel

o ARE EEARIE 9l 37 7

B B AXE AMASEE SEAZA| UM Mot HHEA AARS X|26IK| 2 B2 2123 iKY
N ) O Y i SHE o #=8t sHYZAL O{=0| st Y
O PFHECZE HIIFO| Hiet MSe FEHEWM FH SHE SHAI7 A7t 2309 {0 0|12 &
RS of= MZE2 T2 24
(0 2L} 2rekoll O] GI0|HE SAESH =A|7| 20| SHZUE 42 25|8 HAIE Lo 2 HYS ot=

Ol SIREORM 2Lt HBMOIT XisNel 28 00| Tks
0 e 7j20| BB YHREO) 28 S0 A9 MK e U2E RS A48T 4+ 9l
2 7| 9I6H 0| AN DICIO0) A XI2I% EfU(Tag)S

SO gx 9 oo x

o Jles
AIABAZH(WEF)ol A= E73 5] l TR 43 A" Ve 147HE AA

- 3D Ze, YUAR(RAR X, B, 2EEI, 5E U A5 A%, AYFIY,
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AAESE YA 2 - A% S, A, ALEeh AREAEY, A37e, Al AF8

A%} AQIE 7|23} 7|Sst 12T OfZal}
olaz)z} w7te] AL 71FAAE e el FuT] 71%40] Bho] @FE} ofL v]HL
- ARONE ol BEVIE At B2 Aele] BY A2e S, B W HAlA

SRS Ak AN MRS S B

ohmelslol FriET SES TEU GBS U oS Bl vz 7|8}
- gAgk 715 mUE el glol Zutd At EEO] AL FFHOE UL FF Al
e & A0 oy

44
weba] G 9L 71 DU B 719 A ofmelste) | Fmst 8o A loja
Aow A%

% OPHICH 2063'30M OtZ2|7h= 7|SFHSIES0]| M

(H 3-1) 47 MY 7|29 QATX| 2 REH Ziet g I

ol=x| g2 Zajel of | ZZ HHo| o

- XIS3IZ OISt AHIA U T|EL 2010 URI2| - RISBIR QIt Alxlo] B0 2 ARISS Ty
YAZ ABlo| 2BS 27} o= H3M Muge S 18 BYS 7
- QUAOI Y S0 7IHS £ 3 KO I - KSEP HUS MG MIHOR XY 45
K712 B & Q| W20) 2k AIARO| K=

o

lo

S
|

i

- THe U AHIA T122 SRS Tlae) it

- UMRAE WO AIRE BEE COJET} 82

S X 2HE SOl ISFURY AR IE
HARR) 5)

- 0ROl MRIT 2 M2 2% =
Ot

- Molz TS Al AI2EO| Q8N X8S7)

=2 =S5HRIe S8 Zeet ditlst ER

- 7|2AE(Universal Basic Income)2| AE
- A0 TS =2|A D Jela9l Jhe

- QI3 Alot R3HE AIZe] T2 3 A TRfEO)

a3, 2 W QBN Y= A

=

- BT FA0| HOIE AR, MRl e BS U

HOtOM S2st A

AEQ| QIEU | - 24X 2309 ZHOIlAl 2020E771K] 500 712

- CJHIOIA, HIM, 7HH9| OILAX] 4H|0)| CHet

2) Gartner, “Gartner Says 8.4 billion connected ‘things” will be in Use in 2017, Up 31 percent from 2016”, February

2017
3) Africa Uniaon, 2014
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. World Economic Forum, ‘Harnessing the Fourth Industrial Revolution for the Earth,” (2017)
. Nzioka J. Muthama and Mark Arango, ‘Climate Readiness and the Fourth Industrial Revoluti

on in Africa: Review of the Role of Technology in Climate Services, (2017)

. Gérard Valenduc, ‘Technological revolutions and societal transitions,” (2018)
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al Revolution: Current Practices, Challenges, and Opportunities,” (2018)
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At&: Tiziana De Filippis, Leandro Rocchi, and Elena Rapisardi, °

, ‘An interoperable research data infrastructure
to support climate service development,” Adv. Sci. Res., 14, 335-340, 2018
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1. Tiziana De Filippis, Leandro Rocchi, and Elena Rapisardi, ‘An interoperable research data

infrastructure to support climate service development,” Adv. Sci. Res., 14, 335-340, 2018

2. Sigel, M., Fischer, A., Zubler, E., and Liniger, M.: Dissemination of climate change scenarios

- a review of existing scenario platforms, Technical Report MeteoSwiss, 257, 88 pp., Feder

al Office of Meteorology and Climatology, Meteo Swiss, 2016.
3. Rocchi, L. and De Filippis, T.: n3tmaster/SensorWebHub: Sensor-Web Hub, https://doi.org/
10.5281/zenodo.1158617, 2018.

4, https://climateservices.it/en/services-solutions/sensor-web-hub-eng/?portfolioCats=
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AR, BLEA 2016. AllS, p74
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1. e

B SMIISHE(GTCE S/VIE7IE8YEAAHCTISE B2ES
A, dol8 4, 71371€DB, 7legs E3E9 U 7z 4
AR A/ SH, oA AR/SHA, +&/444/A5EE, CO, A, sd/AH, =8,
7| & s} 01]—;/314133 2%, 718 59 7157e AR AT
=U/9] 7157 JHe] S 22 AT
AR AL A&Tbest AR AA B 2] EUE 7S
=U-9 7157e BE AsE g
- Mes 8 3 =Y 71RE

= 0]Q Yot =2| 7|2Het SHES MiSoks 7I2S0| HIERIRE 750t 2 X DBE MS &

QoM HEEN 2 S 7|2Hst SHES 24610] 0|F U 7|2Hat SHE0| 2

A= Mt

B ClimateTechWiki (A Clean Technology Platform)6)
71871 o-} sto] A= =] olsiARA A HiE 2 A FHd 71& Ao

- N1%71%9) Qe 7149) ASAABA0] e lels, A4 WA v g, TRAE 9

6) http://www.climatetechwiki.org/
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ClimateTechWiki9] tj4; 114
- 71458 %7KTechnology Needs Assessment, TNA)H& /== GdA}
- ZIRAE 718 9 A TRt
- 71 A8 a3A

- 9t L A8 7] T HA Auo] Tale] Y g

fr

ClimateTechWikio] HREAZ 7}g|1e]

- 7% AHE (Technology Information)
* Mitigation
* Adaptation

- 71 A& E(Tool), A¥A AY 5 (Technology Section)
* Formulating Programmes and Strategies
* Technology Finance Options
* Capacity Building Support
* Technology Barrier Analysis
* Tools for Technology Assessment and Selection
* Technology Project Plan Guidance

- 7]&old #H =7t = YA (National Framework)
© Hi=, AZYAIoL QI T, A, e 5

- QB YEQI ZHE (Network Platform)
* Multimedia, Publications and Research
* Information from the Technology Mechanism
* Climate Technology Networks
* UNFCCC Negotiations and Technology Transfer

B V&= HERT HEZ= African Adaptation Knowledge Network, IndiaSolarHomes.com,
IRENA Innovation and Technology Centre, TNA Factsheets, weADAPT S0| U2
o]& Al°|EX UNDP, UNEP, REEEP, UNEP Risoe Centre, NL Agency — Dutch Ministry
of Economic Affairs, Energy Research Centre of the Netherlands, JIN Climate and
Sustainability, University of Edinburg 53 ZE TEUYH A2
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2 0% -

B REEEP(The Renewable Energy and Energy Efficiency Partnership)2| ‘Climate Knowledge
Brokering in Latin America and the Caribbean(LAC)7)
2Hel ofe)7h 9l 7F2]Hso] 7|9 X4 BEA8) 9 oA} AFAeLo] Qe HE E® 10|
et 7MY S8% 715414 B A9 50 dAAt sk 7400 ditt AEE AlF

(% 6-1)
Portal

AdaptaClima

=0l 7t2|H|Qt 7|S2He XH
‘ Organisation(s) involved

British Council, Newton Fund, IIED,
FGV EAESP

‘ Website

gvces.com.br/adaptacli
ma

ASOCAM

Intercooperation América Latina

WWW.asocam.org

Caribbean Community Climate Change
Centre

Caribbean Community Climate
Change Centre

caribbeanclimate.bz

Caribbean Natural Resources Institute
(CANARI)

CANARI

WWW.canari.org

Caribbean Institute for Meteorology and
Hydrology (CIMH)

The Caribbean Meteorological
Institute (CMI) and Caribbean
Operational Hydrological Institute
(COHI)

www.cimh.edu.bb

The Caribbean Regional Climate Centre

The Applied Meteorology and
Climatology Section (AMCS)at the
Caribbean Institute for Meteorology
and Hydrology(CIMH)

rcc.cimh.edu.bb

Clima-LAC

UNEP, Euroclima, Centro Mexicano
deDerecho Ambiental

clima-lac.org

The Climate and Development
Knowledge Network(CDKN)

Overseas Development Institute,
Leadership for Environment and
Development, Fundacion Futuro
Latinoamericano,SouthSouthNorth,
Price Waterhouse Cooper

cdkn.org

Conexion COP

Libélula, UNEP, Euroclima

conexioncop22.com

Evidence and Lessons from Latin
America (ELLA)

Practical Action Latin America,
DFID, IDS

ella.practicalaction.org

7) https://www.reeep.org/ckb-climate—knowledge-brokering-latin-america—and-caribbean
8) =7t ¥ XY FHE Mol Bgdcte M e 22
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FinanzasCarbono

Organisation(s) involved

Inter—American Development Bank,
World Bank, UNEP,UNDP, Risa
Centre

finanzascarbono.org

The Humanitarian Information Network
for Latin Americaand the Caribbean
(REDHUM)

UN Office for the Coordination of
HumanitarianAffairs (OCHA)

www.redhum.org

Intercambio Climatico

Latin American Platform on
Climate(Group of 22 civil society
organisationsfrom 9 countries)

intercambioclimatico.c
om

CATIE, the Ministry for Housing and
Land Planning of Uruguay, the
National Department for the

LatinClima Environment and theMinistry for the latinclima.org
Environment and Energy in Costa
Rica, GIZ

LEDS LAC INCAE Business School and Libélula | ledslac.org

The Mountain Forum/Info Andina

CONDESAN

www.mtnforum.orginf
oandina.org

Redes de Gestion de Riesgos y
Adaptacion al CambioClimatico

Practical Action Latin America
www.redesdegestionderisego.com

The Regional Centre for Information on
Disasters (CRID)

WHO, UN, IRC, CEPREDENAC,
MSF, CNE

www.cridlac.org

The Sustainable Development and
Environment Network(La Red de
DesarrolloSostenible y Medio Ambiente
orREDESMA)

The Bolivian Centre
forMultidisciplinary Studies
(CEBEM)

cebem.org/redesma

The Tropical Agricultural Research and
Higher EducationCenter (known as
CATIE)

CATIE

biblioteca.catie.ac.cr/in
dex.php?lang=English

UNEP Regional Gateway for Technology
Transfer andClimate Change Action in
Latin America and the
Caribbean(REGATTA)

UNEP

www.cambioclimaticor
egatta.org/index.php/e
n1b5

Kt=: https://www.reeep.org/ckb-climate—knowledge—brokering-latin-america-and-caribbean
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® Climate-Smart Planning Platform (CSPP)9)

M=ol AN 9 B4 FA Qo] 7|8E Ak 4= A== A st
719 EQagt =, Holg 9 A4 A HA A T 5 JeE I
- AE(Seed) WP AALE, 2=H sA4EGAT4E 9 SLATBAFSEAMNIRE

(German Federal Ministry for Economic Cooperation and Development)ol|lA A&
- @A 3708kl Sl 719st X4 3E (CCKP)-2 A7dst 1 2|4 7 st 915t
4 7hr ERE
© AMBARE TRt 715 HIolEE siAlstel 54 f1R19] 715 FoM, S H 852 BUIsh
o, 4, At 9 2 AR AAA HelHE 23t
* 54 1719 715 WS} Aot go] B ARGARE fI't 71F 2laa 9 AZof digt
zzud AF
* Ask an Expert: No-Cost Assistance on Clean Energy Policy Issues, Africa
DataFinder, Analytica, ANSWER model management platform for MARKAL and
TIMES, Assessing the Multiple Benefits of Clean Energy, ATHENA Impact
Estimator for Buildings, ATHENA The Athena Impact Estimator for Highways,
Atlas by Collins mobile app with World Bank Globes & EZ&5}9] ¢F 16559
ot E(tool)oll gt HE Al
- ofg] 7]39] 715 Age] BRIt HolHE FAstal o "ol HA AMA T 4 U=F
QE &2 fEYACIA ZETHY A o|AE Al 5o, 35222 ATt Holy
o Ay A== A REg =45 A
* Africa DataFinder, Atlas by Collins mobile app with World Bank Globes,
Australia's Open Data — Data.gov.au, aWhere Platform, Building Component
Library Version 1.0, Carbon Calculations over the Life Cycle (CCalC) 5-& X
Sk °F 147709 Hlolg NEE A&
- 2Rl s Z2 09, A gAg 3§ Z2Td, HE|to] s E3E 9 Ve 5iEY
ZAo|A Algote ws Z2IHS A
* A Global High Shift Scenario, Accelerated replacement of electric motors,
Accessing International Funding for Climate Change - Adaptation, Accessing
International Funding for Climate Change — Mitigation, Adaptation to Climate
Change - The Case of a Combined Cycle Power Plant 5= Z&3t oF 179719

Knowledge and lerarning ZEE A=

9) https://www.climatesmartplanning.org/data.html
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Climate-Smart Planning Platform

A Climate Tools Data Knowledge Wiki News Partners

Feahsred  Planming Process

‘ools
| Datasets
{ Knowledge

Stap by slop

Contribite and Share

Climate Resilent Development [ Low Carbon Development ] SCresqing, Monitonng & Evaatun

b

Product Type Scope | Entension Sector

Planning Pracess Steps
- Any - [] Ay Bl -y [ [ -ny- -] .

Is Q

A2 https://www.climatesmartplanning.org/data.html

(1% 6-1) Climate-Smart Planning Z2Z Z10|X|
® Climate Change Adaptation Information Platform (A-PLAT)10)
715835t 434 E Z2E (A-PLAT) 23385 WA FA4 4 7|33} Feslo] dagt JEE
Ao, A3 Fe= SXA77] SRt =5 /st s A9
- YEO] 7|5H35} S AW(Japanese Alliance for Climate Change Observation)<
71598}t A EAE S5-Z vHIEsto] A AR &4, 71 2 Zile] gt &S
ZAE 1St A= A9s AR
* S NFE V| B0 et 2 FHO| ¢Ech= B
- Tt Q@S dolE, 1% oS 9 A% =S WA ols) AR ko] A

3.0 =2 =
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* Asia-Pacific Climate Change Adaptation Information Platform(AP-PLAT)
* Global Adaptation Network (GAN)

* Asia Pacific Adaptation Network (APAN)

10) http://www.adaptation—platform.nies.go.jp/en/index.html
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Report the status of implementation plan

: : Earth Observation Promotion Commission,
Council for SCIen(_:e' Technology Subdivision on R&D Planning and Evaluation,
and Innovation (CSTI) Council for Science and Technology, MEXT

Report the status and implementation
plan as requested

Coordinate, create and
propose implementation plan

Japanese Alliance for
Sriare irformalion Climate Change Observation (JACCO)

Create implementation plan

’ \ Compile basic
climate change
| — i Government (} ﬁéﬁ
i lan for Ad
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s P Coperate Office for Coordination of Climate
Change Observation, Japan
P (OCCCO)
it Provide supportfor Request scientific investigation

Gomiission information [ Steering Committee ] Biosids Rel i
ﬂ rovi elevan
e A-PLAT e Ministries
(models,impact assessment) Provide I levide
guidance Local governments  aqapiation activities
Scientific Working Group /]
J

_ Cooperate
— jeo,® Request
‘ = J (H Ld implementation | Scientific Advisory anc
plan Organiza-
Board £
tions
feedhack
local adapation policy (provide information)
Review Teams

Report scientific investigation

A& http://www.adaptation—platform.nies.go.jp/en/index.html
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® weADAPT - Knowledge Brokering on Climate Adaptation’?)
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Aol= e sty 7|ZA|AE B4 TE(Climate Systems Analysis Group)?] 713
X ZIE (Climate Information Platform)@} 53lslo] 715 go|glof gt AAA,
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B ClimateWatch'2
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11) https://www.climateknowledgebrokers.net/knowledge-broker-success-stories-weadapt/
12) https://www.climatewatchdata.org/
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® Climate Information Platform for Copernicus (CLIPC)
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access to climate A climate

datasets derived impact toolkit
from models, to evaluate,
observations and rank and

re-analyses aggregate
indicators

Xt http://www.clipc.eu
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1. http://www.climatetechwiki.org/

2. https://www.reeep.org/ckb-climate-knowledge-brokering-latin-america-and-caribbean
3. https://www.climatesmartplanning.org/

4, http://www.adaptation-platform.nies.go.jp/en/index.html

5. https://www.climateknowledgebrokers.net/knowledge-broker-success-stories-weadapt/
6. https://www.wri.org/our-work/project/climatewatch

7. https://www.cleaner-production.de/index.php/en/

8. http://www.ceda.ac.uk/projects/clipc/
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13) https://www.cleaner-production.de/index.php/en/
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