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Abstract : The social impact of hazardous and noxious substances from marine industrial facilities was evaluated, and implications for the application
of social impact assessment items and methods required in the process of setting technology-based effluent limitations were derived. The scope of the
study was based on marine industrial facilities in Incheon Metropolitan City. The analysis results are as follows. First, the impact on companies and
industries was evaluated as “great,” but large companies had little impact on operating profit losses, bankruptcy possibilities, and employment losses,
while small and medium-sized companies had a large impact. Second, the impact on the community and economy was evaluated as “less,” but it is
judged that careful policy intervention is needed because the impact of fishing producers, local tourism workers, and the region can be concentrated and
large. Third, it is judged that items and methods for calculating social loss costs and social benefits can be usefully applied in the method of setting
technology-based effluent limitations.
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2.1.2 A3EEy Tt &=
2.1.2.1 0|7 GPSIAQ Al FEHI &=

u] 2521 (U.S. Department of Commerce), "]=r3i%F 2 7]
2] % (National Oceanic and Atmospheric Administration) ~12] 1L
1] =-4=2+%] % (National Marine Fisheries Service)< 1994 &%
%] € & (Interorganizational Committee)E T-/J 3o A}3]d &

71e] Zhel=2}Q1¥} 9 =" (Guidelines and Principles for Social
Impact Assessment)= 2335} TE)
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307¢] W5 ARE-SEaL Sl TH(Lee, 2002)

5) https://ko.wikipedia.org/wiki(2022.10.3173 A¥).
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H B3 O
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s},
7) Guidelines and principles for social impact assessment (https:/repository.
library.noaa.gov/view/noaa)(3 A1 & 2022.12.20).
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Table 1 Analysis Variables of Social Impact Assessment

1.Population characteristics

(1) population change

(2) ethnic composition

(3) an immigrant

(4) the entry and exit of temporary workers

(5) seasonal inhabitants
2.Community and institutional structure

(6) a resource group

(7) activities of interest groups

(8) the size and structure of local government

(9) historical experience of change

(10) Employment/income characteristics

(11) Employment equity of minorities

(12) Regional/local/central connectivity

(13) Industrial/Commercial Diversity

(14) Existence of planned zoning activities
3.Political/social dimension

(15) the distribution of power and authority

(16) Check the stackholder

(17) an interested public

(18) Leadership ability and characteristics
4.Individual and family changes

(19) Perception of harm, health, and safety

(20) Migrant interest

(21) Trust of Political Poetry Organizations

(22) Housing stability

(23) social density

(24) Attitudes toward policy

(25) Friends, Family Network

(26) Interest in social welfare
5.Community Resources

(27) Changes in community infrastructure

(28) Native Americans

(29) Land use patterns

(30) Impact on cultural, historical and archaeological resources

Sources: Interorganizational Committee on Principles and Guidelines

for Social Impact Assessment(1994),
Social Impact Assessment
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Table 2. Cost/benefit analysis variables

Sortation Anahlytlcal M.eas.urement Relevant references
variables indicators
® Cheong et al.(1987)
® National Institute of
Initial . Environmental Research
. o Facility
investment installation cost (2002,2005,2006,2008)
cost e Kim et al.(2005)
® Ministry of Environment
(2008)
® National Institute of
Environmental Research
Cost Operating | ® Maintenance costs (2005,2006)
expenses | ®labor costs e Kim et al.(2005)
® Ministry of Environment
(2008)
¢ Lossat(i)i corrp(i)irtate ® National Institute of
. operatng pro Environmental Research
social ® corporate bankruptcy 2008)
cost * lossl l employme.m ® Ministry of Environment
® Regional economic
(2008)
losses
L . . ® National Institute of
Fisheries Production Protection e —
- . Research(2008)
Benefits Prr:))::zttilg;l CiF (T T L7 ) ® Marine Environment
p Management Act
Civil Health Protection S o e
Assessment Act

% The shaded part of the table is an item related to social impact

assessment.
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Table 3. Marine facilities located in Incheon Metropolitan City

Sortation subtotal

Power generation facilities 11

HNS storage and supply facilities 13

f;’;ll’iltiices military facilities 7

Public wastewater treatment facilities 5

Other 1

Power generation facilities 3

Private HNS storage and supply facilities 17

facilities Shipyard 6
Other

Sum 63
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Table 4. Management and financial indicators
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Table 5. Production cost and Ordinary expenses

Operating | Operatin
) Total sales pr;?:lg profit <
Sortation employees (Tenwons)lhon (Ten million | ratio®
won) (%)
Jarge Sum | 31374 | 19,127,000 | 956,350 5.00
-
corporations ™ | Averaoe | 2,241 1,366,214 68311 5.00
mediumsized | Sum 727 25,080 1,254 5.00
S
COMCIPIISEs™ | Average | 182 6,270 314 5.00
srall Sum 114 2,598 130 5.00
o
business™ | Average | 19 433 2 5.00
Sum 19,154,678 | 957,734 5.00
Total
Average 798,112 39,906 5.00

% The facility name was treated as a code name for personal
information protection.
1) Large companies include marine industrial facilities up to M1-Ml4,
and there are 14.
2) medium-sized enterprises include marine industrial facilities up to
MI15-M18, and there are four.
3) Small businesses include marine industrial facilities up to M19-M24,
and there are Six.
4) For the operating profit-to-sales ratio, KOSIS (https://kosis.kr/index/
index.do)'s corporate management analysis index (as of 2020) was
applied.
% The classification of companies was classified as follows, referring
to Small and Medium Enterprises Act.
(1) Group A: Large Companies --> Sales Over 500 Billion
(2) Group B: Medium Business --> Revenue of 12 billion or more -
less than 500 billion
(3) Group C: Small businesses--> 12 billion or less in sales
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7ve} AAH 8-S 247 130% 8,647919, 51% 10469 Yol
thoolE U7, 714, A7l vl V1Y @ AR §
Abal] B o Eo] ol A ti7]e 13% 6,621, 714
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Sortation Production cost” |Ordinary expenses®
(Ten million won) | (Ten million won)
Sum 13,067,566 5,103,084
large corporations
Average 933,398 364,506
medium-sized Sum 17,135 6,691
enterprises Average 4,284 1,673
Sum 1,775 693
small business
Average 296 116
Sum 13,086,476 5,110,468
Total
Average 545,270 212,936

1) Production cost was estimated as the amount of sales minus ordinary
expenses and profits.

2) Ordinary expenses were estimated as sales minus operating profit
and cost.
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Table 6. Maximum processing capacity, initial installation cost,

operating cost of candidate technology

Maximum S . .
. Initial installation operating
D processing 3)
capacity) o expenses
(tone/day) (One million won) | (One million won)
MI1-M11/Sum 42,998 70,726 13,394
M1-M11/Average 3,909 6,430 1,218

% MI-M11 are 11 power generation facilities in Korea sampled to

derive candidate technologies.
1)This is the sum of generated waste water, desulfurized waste water,

and total nitrogen.

ot

QA - et

Table 9. Initial investment cost by facility size

Initial investment cost
= 100ton 1000ton 5000ton
(One million won) | (One million won) | (One million won)
MI1-M11(Sum) 1,747 17,468 87,341
MI1-MI I(Average) 159 1,588 7,940

100E5°] 7399, 1,000 5 °] 72797k
,000=5°] 3,637 koAt 2dd 7|EEgd upE
] =

NAgde Bre] £AATEe] whedo] WMas] Wl
= 1=
= T

2)Annual operating costs include electricity, drug, and repair costs, o] AelEE aHEof ghth A7|A = AH9 FFFAAL
excluding labor costs. AA] AL E 45%0] LS &'1%3}9115 o] 2 utedslk o
-8 100E550] 1,1899Hel, 1,000 1 0] 11,842
Table 7. Personnel expense and total cost of candidate technology w1, 5,000=F0] 59,2439 9kl o] 21 TH(Table 10).
e operating expensestpersonnel
D (One million won) GIPEES Table 10. Operation costs by facility size
(One million won)
M1-M11/Sum 13,090 26,484 operation costs
w 100ton 1000ton 5000ton
MI-MI1/Average 1,190 2,408 (One million won) | (One million won) | (One million won)
3)The average annual salary of employees of power generation M1-M11/Sum 800 8.002 40.008
companies (as of 2022): 85 million won was applied for labor costs.
M1-Ml1/Average 73 727 3,637
di t rate of
Table 89143 &Fe] 7] 20| &S 7|uto & Bk 27441 AP 1,189 11,842 59,243
o} Ak R E-S A=A, 27 1,588 A 727719l 0]

ATt

Table 8. Installation and operation costs per ton

Table 116 4% Skol A 23 7} =
F 88 AEsdn o]@A] ArEE EHELS 100

3,779 %L1 1,000 ©] 37,7099 5H, 5,000 5] 188,576

i
o
N
N
=
of ofo
odt
I
tilo

Initial installation cost |Operating expenses per ton> Wkl o 7 FE AR}
ID per ton” (Labor cost included)
(1,000 won) (1,000 won)
Table 11. Total cost
MI-MI11/Sum 17,468 8,002
MI1-M11/Average 1,588 727 - total cost
. (Initial investment costtoperation costs)
- . N
4)Reflects 1‘nﬂat10n rate of 148% over the past 10 years 100ton 1000ton 5000ton
(https://www.index.go.kr/). (One million won) | (One million won) | (One million won)
S)It reflects the 3.73% wage increase rate over the past 10 years
(https//wwwmdexgokr/) MI-M11/Sum 2,547 25,470 127,350
M1-Ml11/Average 232 2,315 11,577
Table 99| 4] Table 107}4] &= % 7] 8| T2 &3} ALY discount rate of 3779 37.709 188.576
Mg, FHE 5 £719, F19, o/1he) Rl 45% ’ ’ ’
2} ZH7} 1005, L000EH, 5000 H 0. & F-i-ste] Ab&a)
3.1.4 7| & Mol of Rk

Pia=a

AT Z7)AREREES 1] A TS 100E 5]
1599 k91, 1,000 0] 1,588 %+, 5,000 ©] 7,940 ¢l
o7 A

= b8 SN g = =
9% JEg gt
EAN e NEEYOR A5 Gt DRA AAEDE
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}% ﬂu]_&o x—l_&o],o:] o) ;‘q

of ik 71t V== dHE) ol
gk Zlojtt

Table 1291 4] Table 157FA| = 7|2 v]LS 1@} o
g AN E HET sdo] AX WA L om FES|e]
dolole] WMES =& ot

TAAY Vergnlgos Qg dFS Vg
2 {a7E el A vEsTh VeEY vES YAE
2 ALd 2 e Gl &o] Bt 426%% ol
BT} 0.74% #Aaste] 30759 90] HAaste Aoz ey
I, 719 H -7.64%% o) AR} 12.64% A3Fe] 619
5ol Ftadhe Ao ® vEbsth B3 AV 949
o]l &o] Hif -1497%= o] WKL} 19.97% HAadte] 69 23
relo] sk 2o UERSThIe)

ot 7l =dn 48 5 dzt B3sle] F85ks A9 94
ojele] FFAFo] A3 Folts AoE YElHTE WA
7)de gdolel&o] H 485%=E ol AR} 0.15% T
sto] 4t 619 sV AR A4S, FUIHS HAt
2.47%= o] A KT} 2.53% % iz‘s}oi 129} 33wk o] ZAadl=
Aoz el 271d T 1.01%= o] A BT} 3.99% 7+
Zato] 19] 3xvh o= Z&i?‘f}“ﬂ‘ﬂ AAE 71584
g o= YEwtt

Table 12. Target company's sales and operating profit

. Sales Operating profit

facility (10 million won) | (10 million won)
Jarge M1-M14/Sum 19,127,000 956,350
corporations | nry_M14/Average 1,366,214 68,311
mediumsized | M15-M18/Sum 25,080 1,254
COerprise | np15-M18/Average 6,270 314
M19-M24/Sum 2,598 130

small business

M19-M24/Average 433 22
Total Sum 19,154,678 957,734
Total Average 798,112 39,906

% As for the operating profit ratio, the operating profit ratio of 5% of

2274 w4 el

KOSIS' 2020 corporate management analysis index was applied
collectively.
16) Aol &L s%w 7 ENS ©, pad ool

AF2]

oot

F2 7}

Table 13. Technology introduction cost

Technology introduction | Technology introduction
facility cost(one-time) (cost-division)
(10 million won) (10 million won)
Sum 43,046 8,609
MI-M14
Average 3,075 615
Sum 2,460 492
MI15-M18
Average 615 123
Sum 369 74
M19-M24
Average 61 12
Total Sum 45,875 9,175
Total Average 1,911 382
Table 14. Changes in operating profit (one-time)
Changes in  |Change in operating| Reduction
facility operating profit profit ratio rate
(10 million won) (%) (%)
Sum 913,304 59.69 10.31
MI-M14
Average 65,236 4.26 0.74
Sum (1,206) (30.58) 50.58
M5-M18
Average (301) (7.64) 12.64
Sum (239) (89.79) 119.79
M19-M24
Average (40) (14.97) 19.97
Total Sum 911,859 (6.12) 11.12
Total Average 37,994
Table 15. Changes in operating profit (division)
Changes in Change in operating| Reduction
facility operating profit profit ratio rate
(10 million won) (%) (%)
Sum 947,741 68 2
MI-M14
Average 67,696 4.85 0.15
Sum 762 9.88 10.12
M5-M18
Average 191 2.47 2.53
Sum 56 6.04 23.96
M19-M24
Average 9 1.01 3.99
Total Sum 948,559 2.78 222
Total Average 39,523

o}ef ] Table 16 2] Table 1290141 Table 15744 F4F
£ &L TH Solth F, 719 L A HAE o
AEE sd JA 2 Lhebd Aol ole] mEw v
9 ApAle] Jefolej ol e 112 helo] ], E Al
£ o635 ahel, 1G4 ol oFloguluhel, x| 27 Al
& ofe3suinkel o2 Fate o, o5 B @3 & &4
£-2 988,149 Wkl o]l Th 5, BAT 5 M2 7EEd e

flE 12 12 N o% i



A A el WA= kol 303t &
Hrkle] o]2= o AT

Table 16. Total cost of social loss

. Discount
Enterprise Amount rate(4.5%)
category Size (One million (Ons n;illioon
(ton) won) won)
100 620 10,099
Corporate/In i 1000 6,150 100,177
dustrial Operating profit > >
Loss Costs loss 5000 30,750 500,883
subtotal 37,520 611,159
100
Amount of 1000 3,900 63,527
bankruptcy loss 5000
subtotal 3,900 63,527
cost of 100
social loss Loss of 1000 1,220 19,872
employment 5000
subtotal 1,220 19,872
Regional 3,900 63,527
economic losses|  subtotal 3,900 63,527
loss cost Sum 46,540 146,926
Total Sum 60,664 988,149

3.2 X[ Ate] 2 ZAof O[X[= FEF
HNS #|ulE A4S HAAR 3 BAT = w&
Ars] 9 Aol wx= e A A AR dF
A QFgFor Fiete] B Ak o7A AHAR] dHd
BAT =102 ¥ 7|9 B Akglo] 915E o 2x of7] 5
A AN ZAAAHGRDP)O M= o 3o, 3}

|
[}
HNS 51%S A A0 s g oA vl

3.21 AEH I

BAT %4 TBELS] =9 A\ <u) shorql Aol v] g3
HoR Agdtel 1AM 4TS opF & Urk o IF
e 2 oE Aol &3 AGMTANE 4P A FFS v
45 Qe ol AGUEYAHGROPS] e FFOE
e 4 gl

I 9] Table 16014 AEE HlZ o R, B4,

oo @

N
N

A= T ,
& o) Fadlel AT ML PR B

Rl

2
2
V]
8
S
rL
hiz)
N
M
ro
V)
ofd
12
l
1o
Ry
Lo
o
o
~
>,
12
rlo
o0
O
N
o
Ny

N 12 oo e 12
off o
S
2
12
=2

)
)
N
Q‘L
Ir
e
olN
rlo
o
S
x
2
fru
=)
o

2l effo] GRDPel| WA= <)
thi®) mhebA g A2 BAT =9
°of v £4E A Hrets A HALE

wjS v e o S ek

e o5 2
o

322 7H8H Y
BAT T4 TBEL®| =12 547 gkt
4 d¥= L 5

o= gtAlsta, A o5 &t
Z[\__
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gk o] g A4k oH

Y
=
£
2
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20) AAAA AAae 9dd )= Wynn W. Cudmore(2009); = &
Ak (2012); AFF(2013); 9718 £1(2015); KMI 5324
(2017); M9 2](2017); ¥HF& 2](2018); 3=+3}8t7] 43k 1(2021)
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Table 17. Regional Economic and Social Impact

Results of

Measurement items .
calculation

Sortation

Incheon
Metropolitan City
GRDP

89,615,465
(One million won)

Population of
Incheon
Metropolitan City

3,015,634
(Person)

232,681
(One million won)

1.38%

3211
(One million won)

Incheon Fishery Production (as

Fisheries of 2021)

Production
Protection

discount rate”

Amount of protection profit

7,586,854
(Person)

Protection of
local tourism

Number of tourists (as of
2019)”

02 3k o] f & 202002217 A = ZE
o102 18 AS AAL R 5 uAFHE 8008 BYRE
o] A A= AV o] A719] dolElE thE Al7lste] A
A7k 27) wie] WA el WolA|7] witolct,
olo] #AF AHAA ARNTA FHL WS oAl FHow
dAF AYATE Fohny] ofgm, AANA FE b 4
57 Qe gEje)y] gEd o7 ME ATR gz Rolstg
. g% 2745 AFATFst B as,

21) 20199 % R8BS 7%

22)

094
-M
4>

oft
i,

Average Daily Travel

Expenditure Per Person” 238,000(won)

Annual tourism revenue
(estimated)”

7,275,793
(One million won)

discount rate”

77,644

Amount of protection profit (One million won)

health expenditure per person® 4,929,820(won)

Total health expenditure in 14,866,533
Civil Health Incheon” (One million won)
Protection discount rate 0.476%
. 3,397
Amount of protection profit (One million won)
Total amount of protection 84,252
p (One million won)
1,372,364

1 0,
discount rate of 4.5% (One million won)

1) The fishery production reduction rate was applied by 10% based
on the fishing volume reduction rate of -13.75% over the past 10
years.

* Ministry of Oceans and Fisheries;
Management Corporation, TAC Fish Type Exhaustion Status, refer to
the data for each year.

2) 2019 Incheon Tourism Survey Report; Based on the 2019 Incheon
Tourism Industry Status and Policy Tasks (Incheon Headquarters of
the Bank of Korea).

* In 2020, 2021 was judged to be difficult to consider as normal
statistics due to variables such as travel restrictions due to COVID-19,
and 2019 indicators were applied.

3) It was based on data from the 2018 National Travel Survey
Report (Statistics) (Ministry of Culture, Sports and Tourism).

4) The tourism income of Incheon Metropolitan City in 2019 was
estimated as the average of the number of tourists visiting the
Incheon area in 2019 x the daily travel expenditure per person.

5) The depreciation rate was estimated by reflecting 30% of the total
tourism types in Incheon and 10% of the revisit rate of domestic and
foreign tourists (85.8%).

5) The amount of health expenditure per capita was based on the
"health expenditure per capita" of the National Statistical Portal
(https://kosis.kr/)'s Health Insurance Statistics and the National Health
Insurance Corporation (https://www.worldbank.org).

6) The total health expenditure in Incheon was estimated as the
population of Incheon x the amount of health expenditure per person.
7) It was estimated by reflecting 10% of these averages based on the
average prevalence of three major chronic diseases such as asthma,
allergic rhinitis, and atopic dermatitis as of 2020 (9.03%) and the
total cancer incidence rate (0.50%) as of 2019.

* Refer to the 2020 National Health Statistics (Ministry of Health and
Welfare and the Korea Centers for Disease Control and Prevention)
and the 2020 chronic disease status and issues (Korea Centers for
Disease Control and Prevention).

Korea Fisheries Resource
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