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ABSTRACT

This study investigated the private sector’s climate change risk, focusing on the financial sector and its risk management,
specifically the case of the water industry in Korea. The water industry tends to be particularly vulnerable to climate change
and requires adaptation strategies to address potential risks. This study quantified the potential financial risk to the water
industry from four extreme weather events: heat waves, cold waves, heavy rain and heavy snow. These events are classified
according to the Intergovernmental Panel on Climate Change (IPCC) scenarios, RCP 4.5 and RCP 8.5, using a business
decision supporting tool, the Climate Change Risk Assessment System (CRAS), which was developed by Korea Environment
Institute. The results of analysis revealed that small- and medium-sized enterprises (SMEs) are more vulnerable in responding
to climate change risk than large enterprises, that SME manufacturers in particular are the most vulnerable in responding to
climate change risk. Of heat waves, cold waves, heavy rain and heavy snow, the greatest climate change-related financial risk
was from heat waves. Lost sales due to climate change risk ranged from 152.9 to 210.7 billion won per year on average,
according to the RCP 4.5 scenario. Furthermore, when the RCP 8.5 scenario was considered, the scale of financial risk
increased to between 250.9 and 345.8 billion won per year. This study provides quantitative information that helps to increase

awareness on the financial risks of the water industry from climate change and to explore measures for business adaptation.

Key words: Climate Change Risk, Climate Change Risk Management, Water Industry
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Types of risks

Types of risks

SR1 |Risk of human caused by heat waves

SR19 |Risk of human caused by heavy rain

SR2 | Risk of structure and building caused by heat wave

SR20 |Risk of structure and building caused by cold waves

SR3 |Risk of machines and tools caused by heat wave

SR21 |Risk of machines and tools caused by heavy rain

SR4 | Risk of raw materials caused by heat wave

SR22 | Risk of raw materials caused by heavy rain

SR5 |Risk of finished goods by heat wave

SR23 | Risk of finished goods by heavy rain

SR6 | Risk of transportation caused by heat wave

SR24 | Risk of transportation caused by heavy rain

SR7 |Risk to sales by heat wave

SR25 |Risk to sales by heavy rain

SR8 | Risk in business and management by heat wave

SR26 | Risk in business and management by heavy rain

SR9 |Risk in the process of production by heat wave

SR27 |Risk in the process of production by heavy rain

SR10 |Risk of human caused by cold waves

SR28 | Risk of human caused by heavy snow

SR11 |Risk of structure and building caused by cold waves

SR29 |Risk of structure and building caused by heavy snow

SR12 |Risk of machines and tools caused by cold waves

SR30 |Risk of machines and tools caused by heavy snow

SR13 |Risk of raw materials caused by cold waves

SR31 |Risk of raw materials caused by heavy snow

SR14 |Risk of finished goods by cold waves

SR32 | Risk of finished goods by heavy snow

SR15 |Risk of transportation caused by cold waves

SR33 |Risk of transportation caused by heavy snow

SR16 |Risk to sales by cold waves

SR34 |Risk to sales by heavy snow

SR17 |Risk in business and management by cold waves

SR35 |Risk in business and management by heavy snow

SR18 |Risk in the process of production by cold waves

SR36 |Risk in the process of production by heavy snow
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Table 2. Major contents of the risk assessment survey

- Major contents Method
Name, position, affiliation,
Respondent p . Free answer,
. . contact information, gender, . .
information . Multiple choice
age group, working years
) Perception of extreme
Percgptlon weather due to climate 11-point scale
of climate change
change & -
status of Status of risk Casejs and scale
risk due to extreme weather of risk over the
conditions last five years
Status of response to climate | 5-point scale (20
change risk questions)
; . 11-point scale
Climate Estimated amount of damage ® P 4 extreme
: X
change risk | que to extreme weather Y
assessment weather)
Estimated amount of damage | 11-point scale
by types of risks (by risk types)
3) & ARIE 99 5 719 T AFARESRE, oMY SHE
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Table 3. Analysis of responding company

Classification No.| % Classification No. | %
Manufacturin Large
16 | 31.3 7 | 13.7
S |8 company
e |Construction | 11| 21.6 | S |Middle
c sized 20 | 39.2
¢ | Ete 24471 , company
o ¢ | Small
24 | 471
r | Total 511 100 company
Total 51 | 100
Gangwon Listed
; 1] 20 10 | 19.6
province company
1 . .
Gyeonggi Foreign-
I 21| 412 £
province T |examined 26 | 51.0
¢ Gyeongsang y | company
a . 4178
province p | General
t 14 | 274
| Daejeon 5198 e |company
Seoul 18| 353 | s |Individual
o busi 1 2.0
Ch h usiness
n ul?gc eong 2 | 39
province
Total 51 100
Total 51| 100

*Etc. sectors : water supply, sewage and waste disposal, raw
material recovery, professional, scientific and technological
services and etc.
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Table 4. Financial status of the responding company
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(Unit: 100 million won)

S'el'l 1ng,' Tangible asset 1 Tangible asset 2
Sales amount Sales cost administrative o . Inventory
(building) (machine)
expense
Aver. 16,194 13,842 1,718 1,098 1,382 1,102
Min. 0.78 0.66 0.14 0.02 0.07 0.13
Max. 299,820 236,137 58,806 45,450 55,199 15,054

Table 5. Financial status

of the responding company by sectors and size based on average value

Classification Size of Company Total
large middle Small

Manufacturing 1 - 15 16

No. of Construction 5 4 2 11

company Etc. 1 16 7 24

Total 7 20 24 51

Manufacturing 299,820 - 111 18,843

Sales amount Construction 75,056 30,758 102 45,320

(Unit: 100 million won) Etc. 1,555 1,378 330 1,080

Total 96,665 7,254 174 16,194

Manufacturing 236,137 - 78 14,832

Sales Cost Construction 67,301 27,854 101 40,739

(Unit: 100 million won) Etc. 1,356 1,082 267 856

Total 82,000 6,436 135 13,842

. o ) Manufacturing 58,806 - 23 3,697

Selling, administrative Construction 3.357 1,193 14 1,962

o Sxperse Etc. 97 403 46 286
(Unit: 100 million won)

Total 10,812 561 29 1,718

. Manufacturing 45,450 - 12 2,852

Tangible asset 1 Construction 1,413 234 23 731

_ (building) Etc. 7 134 25 97
(Unit: 100 million won)

Total 7,503 154 17 1,098

) Manufacturing 55,199 - 23 3,472

Tangible asset 2 Construction 1,411 1,512 12 1,194

_ (machine) Etc. 25 97 33 75
(Unit: 100 million won)

Total 8,897 380 25 1,382

Manufacturing 15,054 - 23 962

Inventory Construction 5,997 2,209 8 3,531

(Unit: 100 million won) Etc. 5 115 19 83

Total 6,435 534 20 1,102

http://www.ekscc.re.kr



488

Q‘EX} =4e AmEE Yol 94.1%, 140] 5.9%E e}

on], 9 BApgFo] 49.0%E 1 e vEE A5t

L AoZ YeERGTE A= 407} 41.2%, S0T)7F 39.2%=

e HIES XHshe A0 LeRton], SAid 204 of

Aol 45.1%, 10 ~ 20 ulFto] 353%= 104 oA} 2&ASE
B8 SR A 804%E AASHs A0 Uekiel.

35 4

oM
Hr
1x

2 AFoAE oHE ARE
3 7} AAE(CRAS)S AR&3lo] 7153} Ae|ed
B AAQA9 & dAtEE AR gAd FRE £E35)
oot BAHPHL Table 637} Zo] S84 Ha B4 240

Hjgoz st Bl

= 238 m3sgc B4 897190 548 s
o] 4%, 719 FRER AEstsle] BAE APt

o, Theol A B A5A W8 7
A WA, 713wt A 2 W A%
8 ARE oz Y J1EEA $4e %611 19 %
9 W7 B YR 5 WA, 713w Auee
W S} 2 BHINE 1FRs A RCP 4.5
RCP 8.59)0] T2 E¢l, T, 5.9, 24 5 4714 $32
o8] Fuet FRA W) F2E £E5] g8 713
o} 2|23 7 ALH(CRAS)E B3} =5 718 7199
A7} 3k estol WaFEAL ANtk Table 6).

Hm K
4% ) ﬂ]
é M
g
rir )
4 £

7|1 RSt ME o7 F FIVHIE, Bk, Hof & %
E ARIAIEY 7% gla3 AREE AR 23 A
G719 7|5Hst A e YA 7.558(108 vHE)
Yetstt 71g qEEEE 7Y 4527 & 719 Y
“é?* AAE(7.867)7F =A e on, F7(7.55
A719(7.467) £ & A= Uetgth of-F4
E% 71 Rsto] oigh Q14]sta Qlou FAT|H]
7143 SA7IFET JIAET}F W2 Ao E e
E AAA dFEEE A2 ALJET 7|
7198t A= =A YEFLTHTable 7).

JF“ M oo o

o XL ood N g 4 o 2 01n
L Ho u:ﬁ

é
_L4

4) RCP(Representative Concentration Pathways)®= FE 2A471x] wi&3F3 7] F 5271 21008714 27 A/MER] Yetg+= F=
73$(CO;
B 940 ppm)9] 7|} AU 5 OJR|FTHIPCC, 2014).

U2l QE RCP 4.52 2A7kA A3 FHo] 43| APH+=
A FAR 2AZIATL HiEE F(CO,

Journal of Climate Change Research 2020, Vol. 11, No. 5-2

gojt

Table 6. Methods for analyzing financial risk of the
water industries

Classification Survey contents Method
Status of climate change Analysis of
perception average score

. . Presenting major
Status of climate change risk . 5 ma

Status of risk cases

climate Status of climate change risk

change countermeasure

perception Esti . .

stimated risk severity by types .
and risk Yy Oy P Analysis of

of extreme weather in the

average score
future £

Estimated risk severity by risk
types in the Future

Estimation of financial risk
caused by heat wave

Estimation of financial risk

Estimation of | c@used by cold wave

risk scale by | Estimation of financial risk
climate caused by heavy rain

change
scenario

Analysis of
average score
based on the
CRAS tool

Estimation of financial risk
caused by heavy snow

Estimation of total financial
risk caused by 4 extreme weather
elements

Table 7. Status of climate change perception by
company size and sectors

Company size
Classification Total
Large Middle Small
Manufacturing 6.00 - 7.27 7.19
Construction 8.00 6.25 8.50 7.45
Etc. 9.00 7.88 7.57 7.83
Total 7.86 7.55 7.46 7.55

E3E SE7IYY 71FHslo] wE HjAlEE FAA
oz AR A3 H 55U 592 13t WAt 7L 10
7 ol LAgstel o, olQo: ghuf W E¢o] o3t I
a7 2A8sE A o= UEGTHTable 8). £35] 2019W0=
SR A FAREAC] MgEo] AP s Eqt A

o2 YEPITH(Table 8).
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Table 8. Cases of damage from climate change
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Time Element Cases
Heat wave
Frequently Cold wave Increased labor costs due to delays in construction by worsening weather conditions
Heavy rain
Frequently Heavy rain Litigation due to damage to facilities and loss of life with heavy rainfall
2019 Heavy rain casualties from flooding at the construction site
2019 Heavy rain Increase the numbers of maintenance for the on-site measurement system
2019 Heavy rain Damage to building
2019 Heavy rain Partial flooding of marine test site
2018 Heat wave Malfunction of measuring instrument
2018 Heavy rain Damage to the instrument due to excessive lightning.
2017 Heavy rain Flooding of non-point pollutants treatment facility
2017 Cold wave Construction delay
2016 Heavy rain Partial damage and flood damage to the roof of a factory building
2016 Heavy rain Damage to demonstration facilities installed in the lake
2015 Heavy rain Loss of flowmeter due to rapid increase in flow rate in sewerage
2015 Heavy rain Flooding of building and machines
2014 Heavy rain Flooding of sewage treatment facilities

Table 9. Checklist of climate

risk response

Contents of the checklist

Risk perception

Do you recognize the risks that may arise and do you estimate the amount of risk appropriately?

Are you considering preparing a risk manual and the need to hire an outside consulting firm to cope with climate risk?

Measures to prevent

and minimize

Do you have a quick response plan under the direction of the relevant person in the event of a risk and

emergency?

Are there any measures within the company to deal with risk and damages such as recovery costs and inventory

of recovery materials?

risk
Does your company form a consultative body to deal with damages such as repair, construction, equipment,
medical and financial consulting?

Organization Is there a proper network for establishing countermeasures headquarters, expert committees, etc. and appointing

for climate change risk

management

the right person?

Do you have procedures for decision-making?

Readiness of the
climate change risk

manual (guideline)

Does the CEO have an immediate leadership posture and decision-making policy?

Is there a manual to pro-actively respond to risk and damage?

Does it include contents of the authority to respond immediately?

Is there a manual (guideline) for preventing secondary and additional damage?

Proper training for the

emergency

Do you provide training and measure performance to respond immediately to the risk?

Are the manual re-examined to improve its utilization and responsiveness?

Reserving supplies and

means of delivery

Are you checking the list of delivery methods, etc. by comparing the inventory ledger with the goods in kind?

Measures
for rapid

recovery

Are you checking whether you are ready to quickly identify the damage?

Do you have several transportation and sales networks ready in case of emergency?

Do you have extra transportation and communication except public and usual system?

Do you have a joint strategy with local residents?

Insurance readiness
for the risk

Are you checking whether the insurance policy is appropriate, omitted, or overrun?

Are we preparing reserves, restoration costs, etc. and analyzing the validity of the amount?
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Table 10. Status of climate change response by
company size and sectors

. . Company size
Classification Large HI: ; dd}ie Small Total
Manufacturing 48.00 - 77.09 75.27
Construction 50.60 65.50 69.50 59.45
etc. 67.00 69.00 73.29 70.17
Total 52.57 68.30 75.35 69.46

4.2 = MYHSS| 712223 HSHE
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I BAEE B85t S 719 715 fad A 1
Sff o ¥t v o, B 22 9 vind &8, A5
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tH(Table 9).
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Table 11. Comprehensive response status against climate change risks

. . Size Sector
Classification - - - Total
Large Middle Small Manufacturing | Construction etc.
Total score 52.57 68.30 75.35 75.27 59.45 70.17 69.46
. . 1 3.43 3.35 4.04 3.94 3.45 3.63 3.69
Risk perception
2 3.43 3.70 3.75 3.94 3.55 3.58 3.69
3 2.57 3.05 3.46 3.25 2.82 3.29 3.18
Measures against risk 4 2.57 3.05 3.71 3.63 2.82 3.29 3.29
5 3.29 3.60 4.21 4.19 3.45 3.79 3.84
L . 6 2.71 3.25 3.63 3.63 3.00 3.33 3.36
Organization for risk management
7 1.86 3.15 3.25 3.38 2.18 3.17 3.02
8 1.86 2.95 3.50 3.63 2.18 3.08 3.06
. 9 2.14 3.55 3.83 3.88 2.64 3.63 3.49
Risk manual
10 243 3.50 3.83 3.81 2.82 3.63 3.51
11 2.57 3.50 4.04 4.06 3.00 3.63 3.63
n 12 2.29 3.35 3.92 3.81 2.82 3.54 3.47
Proper training
13 2.57 3.65 4.00 4.00 3.18 3.67 3.67
Reserving supplies, means of delivery 14 2.57 3.60 3.46 3.56 3.00 3.46 3.39
15 2.29 3.20 3.71 3.63 2.73 3.38 3.31
. 16 3.00 3.80 3.65 3.41 3.55 3.79 3.62
Measures for rapid recovery
17 2.71 3.45 3.40 3.29 3.18 3.42 3.33
18 3.43 3.80 4.25 431 3.64 3.88 3.96
. . 19 2.00 3.25 3.71 3.88 227 3.38 3.29
Insurance readiness for the risk
20 2.86 3.55 4.00 4.06 3.18 3.63 3.67

Table 12. Expectation of risk severity by types of extreme weather in the future

Classification Company size Total

Large Middle Small
Manufacturing 8.00 - 5.33 5.50
Heat wave Construction 7.00 7.00 5.50 6.73
Etc. 6.00 4.88 4.86 4.92
Total 7.00 5.30 5.21 5.49
Manufacturing 5.00 - 5.27 5.25
Cold Construction 5.60 6.50 4.00 5.64
wave Etc. 9.00 4.56 5.86 5.13
Total 6.00 4.95 5.33 5.27
Manufacturing 5.00 - 5.53 5.50
Heavy Construction 8.00 7.25 9.00 7.91
rain Etc. 8.00 5.31 6.57 5.79
Total 7.57 5.70 6.13 6.16
Manufacturing 4.00 - 4.47 4.44
Heavy Construction 6.80 6.50 7.50 6.82
Rain Etc. 7.00 4.00 4.86 438
Total 6.43 4.50 4.83 4.92
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I 71%) 182%714 24T A0 thehgtet. o]
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QA7AT} U EE = RCP 8.5U AS 2091 ~ 21004 B
7 WESALS HAa 253% ~ Ao 348%= RCP 4.5 thH]
oF 1980 ISl ahrt BAT A0 HAHQIh Bt
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2.3%p Z713t A0 UERFTH(Table 13, Table 14).

Table 13. Estimation of financial risk caused by heat wave based on RCP 4.5 scenario

Vear Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory

Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 | 16,194 | 15,408 | 15,110 1,098 1,092 1,088 1,382 1,370 1,365 1,102 1,096 1,093
2031-2040 | 16,194 | 14,697 | 14,130 1,098 1,087 1,081 1,382 1,362 1,354 1,102 1,089 1,083
2041-2050 | 16,194 | 15,097 | 14,682 1,098 1,090 1,085 1,382 1,366 1,360 1,102 1,093 1,089
2051-2060 | 16,194 | 14,796 | 14,268 1,098 1,087 1,081 1,382 1,362 1,354 1,102 1,091 1,085
2061-2070 | 16,194 | 14,895 | 14,404 1,098 1,088 1,083 1,382 1,364 1,356 1,102 1,091 1,086
2071-2080 | 16,194 | 14,462 | 13,806 1,098 1,085 1,078 1,382 1,358 1,348 1,102 1,088 1,081
2081-2090 | 16,194 | 14,507 | 13,869 1,098 1,085 1,078 1,382 1,358 1,348 1,102 1,088 1,082
2091-2100 | 16,194 | 14,055 | 13,246 1,098 1,082 1,073 1,382 1,353 1,340 1,102 1,084 1,076

Table 14. Estimation of financial risk caused by heat wave based on RCP 8.5 scenario
Year Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory

Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 | 16,194 | 15,323 | 14,993 1,098 1,091 1,088 1,382 1,370 1,364 1,102 1,095 1,091
2031-2040 | 16,194 | 14,938 | 14,464 1,098 1,089 1,083 1,382 1,364 1,357 1,102 1,092 1,087
2041-2050 | 16,194 | 14,347 | 13,649 1,098 1,084 1,077 1,382 1,357 1,346 1,102 1,086 1,079
2051-2060 | 16,194 | 13,903 | 13,036 1,098 1,081 1,072 1,382 1,351 1,337 1,102 1,083 1,074
2061-2070 | 16,194 | 13,613 | 12,637 1,098 1,079 1,069 1,382 1,347 1,332 1,102 1,080 1,070
2071-2080 | 16,194 | 13,124 | 11,962 1,098 1,076 1,063 1,382 1,341 1,323 1,102 1,076 1,064
2081-2090 16,194 12,770 11,475 1,098 1,074 1,060 1,382 1,337 1,318 1,102 1,072 1,059
2091-2100 16,194 12,103 10,555 1,098 1,069 1,053 1,382 1,329 1,306 1,102 1,066 1,050
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Table 16).
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Table 15. Estimation of financial risk caused by cold wave based on RCP 4.5 scenario

Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory

Year Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 16,194 | 16,146 | 16,125 1,098 1,098 1,098 1,382 1,381 1,381 1,102 1,102 1,102
2031-2040 16,194 16,139 16,116 1,098 1,098 1,098 1,382 1,381 1,381 1,102 1,102 1,102
2041-2050 16,194 | 16,166 | 16,153 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2051-2060 16,194 | 16,190 | 16,188 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2061-2070 16,194 | 16,194 | 16,193 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2071-2080 16,194 | 16,190 | 16,188 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2081-2090 16,194 | 16,190 | 16,188 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2091-2100 16,194 | 16,193 16,193 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102

Table 16. Estimation of financial risk caused by cold wave based on RCP 8.5 scenario
Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory

Year Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 16,194 | 16,106 | 16,068 1,098 1,098 1,097 1,382 1,381 1,381 1,102 1,102 1,101
2031-2040 16,194 | 16,123 16,093 1,098 1,098 1,097 1,382 1,381 1,381 1,102 1,102 1,102
2041-2050 16,194 | 16,189 | 16,187 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2051-2060 16,194 | 16,173 16,164 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2061-2070 16,194 | 16,185 16,182 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2071-2080 16,194 16,194 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2081-2090 16,194 16,194 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2091-2100 16,194 16,194 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
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Table 17. Estimation of financial risk caused by heavy rain based on RCP 4.5 scenario

Year Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory
Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 | 16,194 | 16,172 | 16,164 1,098 1,097 1,097 1,382 1,381 1,381 1,102 1,102 1,102
2031-2040 | 16,194 | 16,167 | 16,157 1,098 1,097 1,097 1,382 1,381 1,381 1,102 1,102 1,102
2041-2050 | 16,194 | 16,150 | 16,133 1,098 1,097 1,096 1,382 1,381 1,380 1,102 1,102 1,102
2051-2060 16,194 16,135 16,114 1,098 1,096 1,096 1,382 1,380 1,380 1,102 1,102 1,102
2061-2070 16,194 16,118 16,091 1,098 1,095 1,095 1,382 1,379 1,379 1,102 1,102 1,102
2071-2080 | 16,194 | 16,148 | 16,131 1,098 1,097 1,096 1,382 1,381 1,380 1,102 1,102 1,102
2081-2090 | 16,194 | 16,140 | 16,121 1,098 1,096 1,096 1,382 1,380 1,380 1,102 1,102 1,102
2091-2100 | 16,194 | 16,147 | 16,130 1,098 1,096 1,096 1,382 1,381 1,380 1,102 1,102 1,102

Table 18. Estimation of financial risk caused by heavy rain based on RCP 8.5 scenario

Vear Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory
Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 | 16,194 | 16,156 | 16,142 1,098 1,097 1,097 1,382 1,381 1,381 1,102 1,102 1,102
2031-2040 | 16,194 | 16,169 | 16,160 1,098 1,097 1,097 1,382 1,381 1,381 1,102 1,102 1,102
2041-2050 | 16,194 | 16,160 | 16,148 1,098 1,097 1,097 1,382 1,381 1,381 1,102 1,102 1,102
2051-2060 | 16,194 | 16,150 | 16,134 1,098 1,096 1,096 1,382 1,381 1,380 1,102 1,102 1,102
20612070 | 16,194 | 16,148 | 16,132 1,098 1,096 1,096 1,382 1,381 1,380 1,102 1,102 1,102
2071-2080 16,194 16,150 16,134 1,098 1,096 1,096 1,382 1,381 1,380 1,102 1,102 1,102
2081-2090 | 16,194 | 16,143 | 16,125 1,098 1,096 1,096 1,382 1,380 1,380 1,102 1,102 1,102
2091-2100 16,194 16,157 16,143 1,098 1,097 1,097 1,382 1,381 1,381 1,102 1,102 1,102

Table 19. Estimation of financial risk caused by heavy snow based on RCP 4.5 scenario

Vear Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory
Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 | 16,194 | 16,190 | 16,188 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2031-2040 | 16,194 | 16,176 | 16,169 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2041-2050 | 16,194 | 16,151 16,135 1,098 1,097 1,097 1,382 1,381 1,381 1,102 1,102 1,101
2051-2060 16,194 16,194 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2061-2070 | 16,194 | 16,194 | 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2071-2080 | 16,194 | 16,193 | 16,193 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2081-2090 | 16,194 | 16,194 | 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2091-2100 | 16,194 | 16,194 | 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
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Table 20. Estimation of financial risk caused by heavy snow based on RCP 8.5 scenario
Year Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory

Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 16,194 16,152 16,136 1,098 1,097 1,097 1,382 1,382 1,381 1,102 1,102 1,102
2031-2040 16,194 | 16,190 | 16,189 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2041-2050 16,194 | 16,171 16,162 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2051-2060 16,194 | 16,180 | 16,175 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2061-2070 16,194 | 16,162 | 16,150 1,098 1,097 1,097 1,382 1,382 1,381 1,102 1,102 1,102
2071-2080 16,194 16,194 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2081-2090 16,194 | 16,194 | 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102
2091-2100 16,194 | 16,194 | 16,194 1,098 1,098 1,098 1,382 1,382 1,382 1,102 1,102 1,102

yl HA 71 2QIQl M) ot AFH s FH=
RCP 4.59 7% 2041 ~ 20500 u|3] F27} 71 =4
YUehtom, RCP 8.5Y A9-o: 2021 ~ 20309] 13|
TEZF 7HS =4 UEFH T RCP 4.5000 4 o) 271 7}
=2 2041 ~ 20509 vSf| FRE AHEHE B S
AL FA ofH] A 0.3% ~ X 0.4% skl om, 4
Sl 7|20 2 Byt AN H KPR, At
At 52 Z7F 0.1% A4S Ao 2 UEith E3E RCP
8.504 msf FR7F 7HE E& 2021 ~ 20300 = B
uj&Ho] RCP 4.59F FAFSH A& 03% ~ |t 0.4%71]
A ZoE Yeion, At 7|2 R Wi |3A
AT AQDAARS ZH2F 0.1% A4S Ao 2 Yehgth E
5|, fFEAHRE BE AFA @A ] 0.05% w9
157} 2AYsE Aoz YeERGTHTable 19, Table 20).

=<, 3, 59, B4 5 7|1$HE {92 B 1
oo FEE 4T 2 2A47tA A3F F o] Adde] A
== RCP 4.5 A< 2091 ~ 210049 1) F27} 7}
=4 Uetgen, @1 FAR 2A47IAT wiEE=
RCP 8.59 79 T3} 2091 ~ 210099] I3 F27F 7H&+
E=A et

2091 ~ 21009 7|3} A2l AlE mjs] dgS
AT EH RCP 459 ¢ B+ &2 A diy] Ha

13.5% ~ Hf 18.6%717A] AT Aoz =AM, BHF
B FHA 1.6% ~ HHf 2.4%, F3AH4RE i
22% ~ A 3.1%, Bd QIS A 1.7% ~ A
25%7HA] AT A0RE FAEQIH. tlEo], RCP 8.5YU
3% Bt AL A 25.5% ~ A 35.1%, B 713
AL H A 2.7% ~ H 4.2%, SEAARE A 3.9%
~ A 5.6%, B AT HA 3.3% ~ A 4.8%
A AT A0g2 FHEUTH

71 ¥ RBER Q1% Hol= o Yo JFS wol W=
Ao g FHE o, 7|FHS} Alvte]eof wtat 2091 ~
2100¢°l= 7199 Bt W& Ho] A 12.0%pollA Hdf
16.5%p7HA] Tl 27t F7Hd A0E =AU &
gk, 2021 ~ 2100E7HA] 2A7kA A3 o] o]
AYEHGHRCP 4.5) 7199 A4 Wi&d g 2= A
B 41,5299 YoflA] Fdf 2,1079] Hof] B Ao
FAEoH, AYFAR 2A7IATE BiEE H-(RCP
8.5)= AW X4 2,509 oA Xdf 3,4589] A7t
7t AoE FHEHUL olQor AAFAR 247}
271 WiEE A IS YT FHd 309 o &
sk o7t ol =T, f3AAR, AR w5 242 X
o 499 €, 329 9] Hojrt TPE AoR FP=HUoh
(Table 21, Table 22).

http://www.ekscc.re.kr



496

gojt

Table 21. Total results of estimated financial risk caused by climate change based on RCP 4.5

Year Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory

Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 16,194 15,332 15,003 1,098 1,091 1,087 1,382 1,369 1,364 1,102 1,095 1,092
2031-2040 16,194 14,595 13,989 1,098 1,086 1,079 1,382 1,361 1,351 1,102 1,088 1,082
2041-2050 16,194 14,980 | 14,520 1,098 1,087 1,082 1,382 1,364 1,357 1,102 1,092 1,087
2051-2060 16,194 | 14,732 14,180 1,098 1,085 1,079 1,382 1,360 1,351 1,102 1,090 1,085
2061-2070 16,194 14,818 14,299 1,098 1,085 1,079 1,382 1,361 1,353 1,102 1,091 1,085
2071-2080 16,194 14,410 | 13,735 1,098 1,083 1,076 1,382 1,357 1,346 1,102 1,087 1,080
2081-2090 16,194 14,449 13,788 1,098 1,083 1,076 1,382 1,357 1,346 1,102 1,088 1,081
2091-2100 16,194 14,007 13,181 1,098 1,081 1,072 1,382 1,352 1,339 1,102 1,084 1,075

Table 22. Total results of estimated financial risk caused by climate change based on RCP 8.5

Vear Sales amount Tangible asset 1 (building) Tangible asset 2 (machine) Inventory

Basis Low High Basis Low High Basis Low High Basis Low High
2021-2030 16,194 | 15,153 14,756 1,098 1,089 1,085 1,382 1,367 1,361 1,102 1,093 1,089
2031-2040 16,194 | 14,837 14,322 1,098 1,087 1,082 1,382 1,363 1,355 1,102 1,091 1,086
2041-2050 16,194 | 14,284 13,562 1,098 1,083 1,075 1,382 1,355 1,344 1,102 1,086 1,078
2051-2060 16,194 | 13,823 12,926 1,098 1,079 1,069 1,382 1,349 1,335 1,102 1,082 1,073
2061-2070 16,194 | 13,526 | 12,517 1,098 1,077 1,066 1,382 1,345 1,330 1,102 1,079 1,069
2071-2080 16,194 | 13,079 11,901 1,098 1,074 1,061 1,382 1,340 1,321 1,102 1,075 1,063
2081-2090 16,194 | 12,719 11,405 1,098 1,072 1,058 1,382 1,336 1,316 1,102 1,072 1,058
2091-2100 16,194 | 12,064 10,503 1,098 1,068 1,052 1,382 1,328 1,305 1,102 1,066 1,050

719 R 2091 ~ 21009 T3] i FHHS A
Hi ti7]h42 RCP 459 A5 B+t WiEdo] TR diy]
F]4 12.8% ~ Fd] 17.8%7H4] 44 Aoz FAHHIL

], RCP 859 ALL A 242% ~ A 33.7%7HA 2+
Aot= AR YETh v $47149 B+ Wi F
HAL RCP 459 AL A di¥] A 16.8% ~ )
22 4% A AT Aor FAHE o, RCP 8.5€ F$
= X4 31.3% ~ Xt 41.9%7HA] HAashs 5 H71d o
H] ZrA Zo] =2 Zoz yeldth 47| ESE RCP
SY AL dA giv] A 16.6% ~ | 22.3%7HA] T4
a Aor FAHEFOMW, RCP 8.59 A= F4 30.1%
~ Zt 40.5%71A ZFasts 5 H71d oiH da Fo)
=1 FA7|195 FARE Aoz - 7|5 Hsto]| mhE
719 R Ho 24 FEE Bd EY V2R 54
7195 Fa71900A =A UEhdS & 4 Stk BEo

N

i
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