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ABSTRACT

Losses and damages caused by climate change are occurring in various forms and are gradually increasing. These damages are

directly or indirectly affecting the industry sector, which is in need of strategies or plans to adapt to climate change. In this study,

existing measures were identified to establish strategies and plans for adaptation to climate change in the industry, and guidelines

related to management, environment, and climate change were analyzed to reflect the characteristics of the industry and international

trends. Based on this, the steps and contents necessary for an industry adaptation strategy are presented. In the first stage of the

preliminary plan, the company analyzes the business status and organization of the company and reviews internal policies such as

the role of management and board of directors on climate change and the scope of information disclosure. The second stage is to

identify the impact of climate change, identify risks and opportunities caused by climate change, and identify the direct and indirect

impacts on companies. The third stage is to establish a climate change adaptation strategy upon which to set goals and establish

plans. In the fourth stage, an implementation plan is established and implemented, and a monitoring and reporting system for

implementation is established.

Key words: Climate Change Adaptation, Business Sector Adaptation Management, Sustainable Management, ESG, Climate

Change, Physical Climate Risk Management
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Table 1. Procedure for Establishing National Adaptation Table 2. Components of the Local Government's
Plan Climate Change Adaptation Plan
Procedure 3rd National Adaptation Plan Procedure Adaptation Plan

* Preparing risks for each sector based 1. Background and purpose

on scientific evidence through . .
& 2. The basis for establishment, status, and

systematic literature research and Overview of

personality
National Climate expert forums the plan 3. Planning history
Change Risk * 8 sectors, including health, national 4. Scope and implementation system of the plan
Framework land, agricultural and livestock, water, 1. Regional status and characteristics
forests, industrial and energy, Local status | 2. Adaptation-related policies, plans, and trends
ecosystem, marine, fisheries, and coast 3. Climate change status
etc. 93 risks 1. Review the national climate change risk list
2nd NAP ¢ The final evaluation including the 2. Regional impact assessment
Comprehensive performance and limitations of 2nd ) . 3. Regional Vulnerability Assessment
Evaluation NAP is reflected in the 3rd NAP Regional risk 4. Comprehensive evaluation for regional risk
¢ Identify detailed implementation tasks selection
for risk reduction by 8 Major Sectors* 5. Regional Risk List
*  Water management, Ecosystem, ] 1. Principle
Expert Forum Land/Coastal, Agriculture and Bstablishment 2. Higher plans and related plans
Fisheries, Health, Industry/Energy, ) of _ 3. Vision and goal
Monitoring/Prediction and Evaluation, implementation 4. Directions and strategies for each category
Adaptation mainstreaming plan 5. Performance plans for each category
* Based on the results of the . 1. Annual budget and financial plan
3rd Adaptation working-level council and expert Implementation 2. Improvement of implementation plan and
Plan Drafting forum, the 3rd draft of adaptation plan and preparation of procedures.
management

was prepared 3. Implementation evaluation and monitoring plan

* Adaptation Governance Forum Source: Ministry of Environment (2021)

. . * Online public hearing
Public Opinion

e Debate on preParlng a plan for 3 ﬂ.gj:" 7°;|oo:| 51<| 7|§_E§I_ :Il_}.alj 7|_7'I_:_ _E_&II
people’s experience
CCA Working ¢ Deliberation and opinions on the draft
Group of the 3rd adaptation plan 3.1. Il'¢'7 I‘% _T'_kl(Gﬂl)

Deliberation by the . .

Green Growth ¢ Confirmation of the 3rd National GRI (Global Reporting Initiat = 7]()%4_ ;(-] 7]_ 7]

. Adaptation Plan P g Initiative)=

Commites__|__ Fuish A, AU U ASlEAe ge FAF A%
ource: Arranged by the authors 7]__1:_% = ;(ﬂoﬂ u] ;‘(]‘,:_ Oﬂf"}(substantiality impact)Q— o] 8}]
2.2. X|Et 7|159]7| MCHzH shal A 4= == AYshs oJYMEER SE5k]]

t}. 1997 CERESS} UNEPE ZAlo g Ag|o], HA

ARAL] B9 A-gHhde] =9 W82 AFdF L A Hog T&Ee 7P AY A AS7HsAHEIA Tto]
A AG 7S BAsto] o] EE 99| 7|FHIsH =gRIQl GRIE AA € 93itt A&754 H1E 9
YAIE TEot A9 9 I A AAotq A& 3 71 wol e ZATEZoZ X 250t 7YY
AZE FHst Uty ARA H-SHH] 7 F8%t 93%7} X]iﬂbﬁ AIe Basta k.

FE2 AYA, A98 E4S wdst= Aol fietA] GRI B3 ZEIEZ(GRI 100), AAZ 712(GRI 200),
o, AtA Y 5 A YA E4T A Qo] ZHR| A U= 7 A 344 712(GRI 300), AF8]A 7]Z(GRI 400)°02 & 3674
AHA| o] B/dol wet 7| S wHstof Fekstal 99ttt 84S o] #Zo= TAHCKGRI Standard, 2019). FEHZo=
o] o4& & 7] fEoltt. o] EA st motsto] 2 7]Z%(Foundation), YWFZA|(General disclosures), 7448
9] EAo dr= A7HRES vl Aol Fasitt (Management approach)°] 3E3E|31, GRI 101, GRI 102,
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GRI 1030& FLEHt EAFARES A 671, e 871,
ARS] 1971 S & 337019] &0 2 A% GRI 200, GRI
300, GRI 4002] ¥&o& HyEch
71 5sier BAEE 944 71EBAE GRI 30022
F2 AR AR o2 2k
1. GRI 302: Energy® o A] 4H] TFAE &35l 7|%&
3 43kE AEE ZPRITE oA o9l EE
Z2A W oA 48], 23] Q7] ofLfA] 48], 9
A Rt o UA] AHF A, AlF D AH| A9 o
YA 845 4 522 FEEH
2. GRI 305: EmissionsZ EtA H|&0] It JBE 7|
steg AAlskaL Qloh 2A2 A (scope 1), THY
(scope 2), 71BF 7t (scope 3)°fl 27t 2AZFA HiE
Tl }9IE Aot 247 wiEFS J7NsHoF st
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71g 4 Qe B9 HWiEHS 37etesE QR
3. GRI 308: Supplier Environmental Assessment= 345
QA B 71 24 0 B ARE wol. %
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3.2. EtA HH ZJ| DT=2HE(CDP)

CDP (Carbon Disclosure Projecty= F=o|A A|ZH
g4 JE S ZRAER dYE 599 Y 7|H=
A, B2, 719, A7 189 3 J3FE BEcte S
Z2Y ©®a IMPE AA"ES FE5HL Aok g@a F
H 3N Z2HEE 7|3Hs, &, AE 5 229 9
HAs A AA 71de & B AEE 8 4
og2x A AA F8718o] 7149 FAL} tiE oA
FoJmgt JEE ARESHES sl Qlrh. CDP HilA+=
<2 d4f 7190l “CDP Climate Change ZAJAWA E
EHE AIH R g 7|9 FEE I/Mct= W&
2 A=Y, C15E C147FA(CDP, 2018. A& 7|&) 7]
TR3E g A, 2AVA wiEF A, oA 59 W
&2 X3 7|2 Ws Yoy A8 Ko diget=
FEZ A HA 7HAE AEFER(CL), A8 713](C2),
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Cl. AMjT-%(Governance) & 71538} ol that o]
A 0] el = 715 44 o, 71 o) A
2 YA 71583} ool et AYS A= 7}
B we 229 B N3 B AU gt

27 ojnsh A 714, 24 U 715t ol4rst
AT A5 ATE 24T A9, FET AR
A= &4 oFE AR

C2. Y8l3} 7]3](Risks and Opportunities)= 7], &
7], A719] AR 71Ed HelE Asta, 71
9] AAHE Y@ m2A A 7| FHS} o] T}
of, Bl ¥ mEANAQY ofgA FAE] Q=
A Arggich E3 7149 A 9 F AR B
AgA oz SOt JF= v & Utkal whotH
WAA 7113t 919 o f5 TAKSHe] A|AISHC

C3. A A= (Business strategy)> 7| $H35} o7} 7]
J] AFAl SHEUE=A Felsta, FFA
= ol 7|FHs AuE e E4S &8st QL
A AEStEE gt

C12. Q1A XA E(Engagement)= 7| EH 35} o]} T
sto] 7194 ol AR Ew Al 14, 7R W
e HEW)EY 7HAE @gT A (value chain
engagement)?] 5 ofF 9 W82 AAIRH

i

3.3. 7|zt M0 et ZA| ZHAAZ(SO 14090)

ISO/TC207/SC72 20161 A1x} A #+3} 5]9lE 55
715RsE 230l Bt A FE mHAYTE =513
3, 20173 1€, 5L9] ZojlA] AFH A23%} GA 3]
oA 715Ris}t 3ol tigt FAEE vt FJstrt.

ISO 14090 7|5-Hst 48-0] 9, 874} 3 AH=
T35HH(1S014090, 2019), ISO 140912 7|55} 28-S
At HPY, I9F 9 AF Brlol tigk ZES AAH
ISO 14092 2A7EA ] 9 ¥ &508 A A7
4 G ALEE 233 229 HF AY 874 2 A
of tigh 2&S AAlor, ZHAYF ] HILH2 6HA=
TEt 6 A= AAY, 71815 ®3tet JFEIL AS
Ag, o], BUET 9 BrE B 9 ArAFolh

7135 EFSE 7| eHI} JFEF= 7| FHIIE QL]
YA SET AlE, AHA9 FIFE BItslof o, ol
et 9 S3 249 A 9 v 5Ft Fsto] o 7f
W] HE Ay AEAGE Brisich Wl BigE 72
(temperature), 735, 735 (precipitation), <5 = (humidity),



AL 7|2Ha} &

Sl Al (sea-level rise), =< L HEK(wind speed and
direction), 52-35 F7|(freeze-thaw cycles) 5°|t}. 7]
Fuste] ML WU WAL SRR ot 34
Ao Ask FIE meso] AU AHsjor T
o 1% g AnE BASEET Gl B2 7]
3E gelsfof gttt 7| e ¥l PP/ HIRY A A,
o B7 W T, 71T uste] ot M 4] WIS
s ol Was guE A&z AN & Uk
AFHg7le] HHo 2= <93 HIk(risk assessment)’,
‘F kA H7H(vulnerability assessment)’, ‘YAZE EA
(Thresholds Analysis)’< &-83 4 glon ZZlo] &-23%
& ol WS AR & Uk Z15Hs gl
gole 7|1$wske] g 48T 5 Ue 7€ 58 B

712 ‘A8 53 H7Nassessing adaptive capacity)’ S 49
g 4 9lo A Y(financial resources), 91 A} (human

resources), 7|&(technic), TF2 = Z|(other organizational)
T A8 599 oAt 24 HAE vesfof gtk
Ae Ag £gL 7153 A4S A A= I Ade
Eotal 224 Yol dsfof st oAb A2 49
Skl 715 913, 71935 9w 24 Ag, A &
A2 HiSE A8 RS 7RsSHA Sfof gt 719
3t 48 950) el sheglo} B2 Qe 9 A} 2
o 2A J2L oJustel, T4 WA Tt N el
5 A, B A 78 282 EFUh ALEFo]
Ao A% WMok MR A4 AL, 7|Fste 249 A
3 9 2o o] BYSAY WL, BY, 2748 AL

0

g, B3 71E, EARlE ARt 5 fFA8e AR A=
ILSF o]‘l';]—

3.4. TCFD #uot

G20 Zi5#e) A} FHisish BT o
o} BFE Teohs WRES olsk] o 2EALRAL
3](FSB : Financial Stability Board)S %49 & TCFD (Task
Force on Climate-Related Financial Disclosures) S %3}
of G20 Y] A% N 2 RO 7|z o8

AT AEA FAl, B&S 4= =T skl Utk TCFD2] ¢
AR 715H3te] 715] 2 Y aklo] 71044 A 3=
off 3492l erelo] kol ois) BT A Aol
o0, AT, Mk, e, 24 g =
712 dFog AASEE stal QTHTCED, 2017).
TCFDS] PIARFS 7l5ulslel palsh A2 oAt

e 7]

NS T 4E Uy 473

31% ﬂ Aeta BA 29 X“ﬂrﬂr
ASH Ut 715
OS«] Ak T 59 ’\}6&
o] A5 o] wA ooc};— skl oAbE ol wrdd
& =% s ot
H%“Jfal(mk management)= F2]0] 7] F3e}
H S A, 24, 87 9 Bejoks e 7129 A
A il?—*ﬂiﬂ 7153} e ZEAACL FtE
ojgfjstil #HH HEE AlFot=s sta Ut 23
o] A 919 Z=ukd 9 oot #gt e &2 ¥
7t o) 7|3stel HE AR JEE Zobskal Qlth
274 7|2 4 EH(metrics and targets)= FXX} L 7]
B} o|si @A 7E 24]0] 7|SRS} ¥t 7|3 E S5t
I BYE P S olsfisfiof shw, £2]o] AMESh=
Aot E3o] et HtS S AvtEel 1S gkt
T YAEE st Stk FAAE 9 2 $9E, A
A4 o] 5¢, 7]|F13} olgof ‘:H %.‘-‘ﬂ X—*.?l s £
AE FsHAY HS5t= 5 &
olsfjotal U=A] AA|= ook gt
7|13t 1} 71307t v A= FAE FFS mets
7] {8l AlyEl e 24 7Rke] B Eo] AAEIL U
AuE| e EA4S AEst7] A8l ol gt e 119
Sffof sbn, 912 A2 91 (Transition Risk), &=2]%]
23 (Physical Risk) & 7[R 2 FEET}
AT L wiE A=, oAvA 284
=, QB EE REE St= FH9 0|3, 7]€
3} 5ol 9IsHA BEgshe A9 ofnlett. Mg
9L t}7] &l W] wizkst HAHHo g 2= =
AARl Fojo B & M% BEE A|AIstofof ShH,
o2 gAY oot A AAE, &4 HiE A
A 9 ARE AAStL FAHA FfEel Al7]o] et F£Ab
X]—-E:—_(q T—EZ;} O] i]—Z 7]27@ o) X«"fg—i_g— 2= 01E.—‘5—_’ lﬂ—7] 1
ol3 HMW ojso] 2HL W Ao TasiTh
223 9B A7) A% 1 AR, A5 0BT A
g Yol Ay FAE : A% Ee TEEHAD), B H
Ao digt Y&k, 471 Aol =&H 71 A Y
52 ouetth E94 919 AlUE| 2= tAE 20304
1749 S22l 715 ol 2030 ~ 501 Aol o] 3
g 524 93 wetstal, 20509 o]F9] E94 G
Foll gt Aluele A= FAY B JH4ke] s
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3.5. SASB Standards

7149l AL 5ol et 7Hx|9F AR AdH, D 4
3 5ol JFS vAE F48 olsro] o TSt ¥
St ofsjHARNA FEE NS LAL A AME A
B ZA &0 AEHA FA]o]A[HtE SEC (Securities and
Exchange Commission)”} 3+33F= 10-Ke} AA 5} A
¢7P:” FAe WLt JATIES AAlstL Sl 77

T BEOE B, ARBIRRE, QIFARE, BEYA B
‘% 4 G4, AT ARl Bt AFFS 85t
AUTH SASB 7|& HEO] B A F8 olpEE 2AVA
Ui, di714, oyA#e, 2 9 w4 e, H7E
W go) 24 W, Yeehy 4F 52 mgsky Jov
9L S 71909 ASE Welol wek AE A, A
Aolg7], &5 A#, S, AFE &3 2 A, kA
B3k, Z4A S0 Bel, 3G Dol 5ol 2ol Ay
2 ZASk 9tk ESE Topic Summary?} Accounting
Matrics2 FESFo] ZF Q A} o] st 7]&& 7lo|d A
= AZ3tch SASB HE9] 82 20194 7|&E AANA
oF 1,3417] 7190l #&E &85kl Aom S&P Global
1200t} 719} F 6267 71} E-8L A== FHSH
ESG &&o] &= Qict

9] 7| 5ustel BT 712 D soj=etelo] g
B A%, R oo 45, A9 7]

Fsit
8] B4, At BE 5 mYH oL /9o 715ust
Pgol EFHo] Yok, 1 Fert AR FA] 2He
W glo] FAHQ 7143 WFS AL £t
3 9l

GRI, CDP, SASB:= 7|99 AR F/E EFoz ZHA
P magYas wyee 9 g7k 21 9 4%, A4
9 A8 7jA So] 3= 3o Aot T3t 1S014090

o BEAAT BYA 2T B2H Zo)7} MH o] o
% IYo] BAgH Arglolt}. £33 TCFDL] A9 7|53}t
ot A= o] 2de WAL 9leH 7|d WR
F3ECE AR W Hy AR g3t ggAl
3 HIARE 71 FEs Yre) Ego] 28 $RT 9

_4

l

Z Al
Z 2]

oh 53] BRE AEelA 7Fuse] e 24 Q4%
9] A, Hee] Bge XIS 9oLt og XY

A, A4, 7198+ E4ojA AU AR o]ofX]
+ %7} I (Evaluation Process)o] oA+ Eakst BIgF
= AAISHA] Eohe SHAIZE SRR 3 o] & oA
93 2UE ] wem BpAG7ER] AAISEL QA 2 A
olt}.

ARAA 71583t AS A Y YA 71T}
of gt FHE7t 23| H"J ’51-‘4' B
2] A A YA, A 9F, 7|5y ES 3:101' A]H—
Qo #AZ 23t Hr ;o] :EItE|ofof it o]
o HES v o2 FAAF oA QFE= TRt 7]
FH3L @ FARO] dis AAA R 8T 4 AS A
ojtt.

Table 3. The Components of Industrial Adaptation Strategy Establishment and Linkage with Other Frameworks

Indicator Framework on climate change
GRI CDP 1SO14090 TCFD SASB
Principle [ [ ]
Status of major businesses [ ) ([ ) [ ) [
The role of management and board of directors in climate change ([ J [ A [
Disclosure of risk management systems and internal policies [ ) ([ ) A [ ] [
Identification of climate change risks and opportunities [} ([ J [ [ ] =(TCFD)
Evaluation of impact on business, strategy, and finance (Scenario Approach) [ ) [ ] =(TCFD)
Evaluation of performance goals and disclosure of measurement criteria
for climate change adaptation and response A ° A
Standards, establishment, and reporting on planning and implementation ([ ) A
Monitoring and evaluation A A A
Reporting and communication [} ([ ) A [
Review and improvement A A [

* : Inclusion, A : Partial Inclusion, = : be linked
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71909 48 e 7| EAQ J| 55t 28 Heo] 7]
go] B4 wgsiolof Gk, 27k R ARA| Ag A
P4S Boj ATE vlo} gol, 71595} 48 A2 7]
BA02 J|FWs WS ZAIL J1 T A o
Fe Tersta 7| Fuet Ay L Had WS 59
PR £ & Y WF L AYL A selo} Bk
71595} 2.0 et 71249 B So] 7199 A A
2 52 QS AUAY B4 e a4F 1

ol

of 2ttk(Shin et al., 2019).
1A APdA A= 7199 A a8 242 2
M-a}jl 71&Wslof st Ao A o|A}3]e] ddla}t AL
#9 HAS A4 YWY B 24 Hm,
049}, e, T2 FH, ArdAe A2 A 2 AL &
ol i3t Y8 5 Y L5 Aulol ot Ak Wik
AE W A2 AT, AL, TFT BT AF 91

o A AGH EHE 715 =B WA Zefel
ofof i},

Table 4. Procedures and Contents for Establishing an

Adaptation Strategy for the Industry Sector

Procedure Adaptation strategy

¢ Status of Major Projects and
Organizations

Step 1: Pre-Planning | ¢ Stakeholders and Internal Policy

¢ Scope of Climate Change Adaptation

Plan

¢ Identification of Climate Change Risks
and Opportunities
Step 2: Identify the .

Impact of Climate .

Climate Change Scenario
Impact Assessment Methodology
Change ¢ Uncertainty Identification

* Priorities for Adapting to Climate

Change

e Strategies and Goals for Adaptation to
Step 3: Establishing an Climate Change
Adaptation Strategy ¢ Establishing a Climate Change

Adaptation Plan

. * Establishment of Implementation Plan
Step 4: Implementation L .
o ¢  Monitoring and Evaluation
and Monitoring Plan . o
¢ Reporting and Communication
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Table 5. Examples of Production Process and Climate Change Risk Profile (Food Manufacturing)

Climate Factor

Production process Impact Method
HT | LT | HR | HS
Vulnerability
L Path threats such as Analysis for
Supply and . Raw material import | .
Raw material storms Transportation
demand of raw .
. supplier Routes
materials .
Raw material = 7 Reduction of working Heat wave days
unloading hours for outside workers | and workable days
Raw material transport | M in case of heat wave (using scenarios)
Raw sugar Purification and filtration process | Increased worker fatigue .
. Labor Productivity
supply and . L due to high temperature .
Concentration and crystallization process M . . . Analysis
sugar environment in factories
manufacturing Regional
) Externally exposed and .
process Product shipment and storage process | Vulnerability
hazardous to warehouses .
Analysis
Packing and .. .
- . . Musculoskeletal injury Heat Disease
Loading Packing and loading M | M . . .
during unloading Analysis
process
Vulnerability
L Transport to local .
Product Logistics o . Analysis for
. distribution centers and M o4} Delivery Delay .
Transportation company . Transportation
consumption areas
Routes

HT: Heat Temperature, LT: Low Temperature, HR: Heavy Rain, HS: Heavy Snow
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