—ONEET 2021-01

SHoEIZIAR] R4 ot i

A Study for the Promotion of Marine Environmental Industry

kwr) DROISAIRR
KORES MARITIME INSTITUTE



X

b

L1

rerx
Y

i@

dal

I

0 oxt

e

3718, Y, 2R, H4H
HTHIT} 31|12 FRBAYSATILY SR 2ornolel
TEoiTel WAL RSN YIRS cinel
TEOTY LS FRoIUSAILY HYSTEE oinsl
TEone HAYl SRUSATILY YIRS cinel

2021. 3. 23.~2021. 9. 22.

3718 HREE, M1, MY H2H U,
H3E U=, HAE, HEH, HER

SB[ HI2% M, MI2R 22, M3 AMIE U, H2H

22 H3E ANE U, HAY MY U=

vl 4R ANE, H2Y U

P WREHYBZIIEH UE

582 @AY fE

0/ @UILUHIX HPA%

UZ5 SN ds3se 1a

0[Ng si=azMel|EY Mooy

I E N,

Bi7| Bl SRR A7

HI3E, M3Y M3HE, M4E M2

X ol
=2 27T,

r
j);
i
rx
el
e
o
i



Xtoll HE, 6E5EH A HOH oF 507t 0|0 2|l MAUM ArY
383, AIE 12040| 2 T[SHE LHAIAIZIC} 0% QE|= 0JAl 7|8 SIASS FHCt

o, 2O

A% MIZIGHL 9O, 1 ZEE MAH SO0IRIT i FACL MRS U7] 5 2
A7IA B0 M2 F KRN 7|SHept 1 9l 202 RIS 10 T2t 3
TUfSls EAZY S FIEQl WIS TRU60] IS ¥ (hSOHIA H2otn 9
Ch. 92| HRE 0[2f3t ZHA 20| ST U0, Cieys £ 23 2Ojof of
A SRS K RIS Sitfoln ATt

7|t 0hSo) AZH0| St 270 M M| THi= 53 5 oiLis Y
Aeig 27t 43| S0 B HYCHs FOL 012 5 X9 MHIL EAF
Y, 7|5 Het2 QI3 o) TS, A 2 7ItA SO FIERS, B B2 AtslE]
2BS JiM S8 Sofl ZHS BslolD Y URAS T HESIE A2 27t
N SH2 HASID ULt

SZS0T} B71FH0 7|00k B ANl S YK Tl 7I¥O[Ck
A0} 7IIS0| BAE U 24R0] LRE Bl 7IAT HE, MHIAS 510
A0 BF6HL, Ol Sof 7IE T ZHS SHol0] Bt MG Ms
TE2 OIS W} QUL I L2ALRI0IM SIYBF 2ok X2 27kt 33
QOOR QIAEIOf RUTL K|k 2001 HZH 012 HHUBZ 7|US0| HHD S

L, O fZ2L = W MSHOIUL. YFL XXM SSAIRY, =7t R&D
S SHQZ of= U s 200 AlIg2 AEH2= JEotd AR 4%
Ct.

SEL 7RI} MBI U

0[2f3t HEOIN P2 HEE SIUBBNRIS FAKO BHUM FL AR0F 5
SILIZ QIAGHR] ST, HYBBMAS aHYAIRIC] 3t Mg THRA HER 7RI
oige ot J2iL Ié'ﬂdir AlCHo sHQEIZsARIe] ofB0] BZiSD Qlo,
1 Z242 9OR O FNZ R IMECS. S0 et ol BAS HR|
N- 23X £70| SAYH| T2} B2IGIA ZEICK: 22 2ol 4MolTt P2t
i B0 TSt RN YT BN EXDF ASHOR S7I5H S, 0f213t A



Hato|ct, 10 2 =2

‘et

o
=

o2

i
[

LR

9

AE 20k 7IGS0A kA0 ]

Ct. Ol2fet (2 =L o

o]
M

| Sfsh 4ot

=AIZE HE0

Q3 J|

3|
=2

7189 T 7]

o

B

ol

Al

eS|

SHf

A
e

9|

t. €31 0] &7

TAIEE

£l

o] E20= O] AM2E

| 1ol

Syl

[=)!

Jts9l £20| YTt

[}
yum

= ol H

)

o
[S)

N AHZ0]

FEULRMH|= OfFAd A

II
aiT,

3 of

|t P

shorer

FRE

J21D YA S| A7IE S BRSO

2021 12¢

ol
=

¥4 F

=



Executive Summary _ix

H1E 1o i

H2E Ao =X

HI3E

T HE

oo AfEY

0o

HaZ 1ol LY

79 L

1.

Bl
70

&l

19
19
21

| 7Hg

2 gt

A1

g gl At

FeX!}
<d
RO

F

o

1. =9 &

23
23
25
29

=
Bue| 28

b

off e

H|A 2t

=
T

=
HEE

3. 7I&



34
34
36

ol

Xi3E

39
39
43

e 24 Al

B

H1E =9 &

A

o7

50
51

A R

1.

57
59
64

STHEAY

A
=

/|
/|

]

K0 RO
ofd  opd

b

B AIAE

67

A |9 0 Ol _

it

2t

o=
35|

=
o

4

67

H1E 29

67

70
73

H2Z =L

73
78
85

0= 0= 0=
o 1o 1o

— N ™

88

ofi

Xi3E

88

2 g

A

==
1o

98
108

&
OF =7} R&D g

o0 g

A
X

__o._._ __o._._
o0

e g e g
o 1o



116
125
135

AL

o
-
=

=it 718 Al

4.

H4E 20 et

IO I~ 00 O O «—
M MO O M - <
Cl e
KF 0 _m|r
S
o
W 9, =
_ g F o X
o KF X0
= i &
o< o o 5
~ — OF <
Phasll
of RM jm ol T =
Emuopl_/n_'
K — X0 — - 0l
ol gh or o =7
TR 8
mOf <
mumu@mumuo

= = o= = = &=
1o 110 110 o

— & ™M < 1 ©

144

144

145

2.7189 7|

146

t

43

12 HEST

FZ4A
— O L

3. ofYe

147

147
151

=
=

M= 7hd

b
t AEHZAL E ST HA A

11

4
s

156

161

28T M1

sl 9 24 7jmol oY Yt o

&4
=

5. 7|

M _167

ZE o Y

6

167
168

X1

XH
Al

H2E X

168

Y 2 g g

A

o

==
[[s}

[e]
o

169



170
170

t

43

| HERA

=
3

Bl
g & 1Y

t
o)

4
ZA

A
2t

g
okl

e g e g
o 1o

-

__O._
oK

KO



O
b

(HE1-2) =W &

13
15
20
21

(B 2-1) OECDE| BHZMQ R vttt

(& 2-2) 0|2 EBIY)

gl

23

3
=

22
- 25

25

of

(B 2-5) sfiddsty s 2R A

30
32

AR oo

L

OOI:

st
=

HASE

=
T

36

x

QD) w+oeverereeermssre s

44

54
57

=
o

1718 STUHEAY 5520214 7|

60
61

o
21
=

PAIEER| K|

63
68

~70
71

72
73
74
76
77
82

) 42019 FJZE) v

b

H
=

(B 4-7) S{ULAIR SHQUAAEOF ZAFKF 2(201QL T|Z) ovrerrrememenennes

(H 4-8) SHULAN SHUAALOF IHEU(20TQE T|Z) orvrrrmrrrsmmnisnnns

) 22(2019L J|Z) wrovoereeemeeenna

83
83

)..

=
.

2 AEO0F ZARRE 22(20194 7|

AH(20194 7|1&

F2O0F OHE

A
TAI_



94
97
101

= IPSE < ln] <[RSS

sy B

of

=
S

(B 4-14) H3xt oAt ™ 7|[=AH &

(& 4-15) sii¥4M=2 R&D

109

H2013~201Q) +rereverrrerssrmsnssmisnsi s

53

109

H2013~2019) +vvvvessvvssvssven

3
[y

1

S
[

i

1o

(H 4-16) o442 R&D 7|A =8

(B 4-17) 7|

110

111

(2013~20'|9)
(2013~2019)

F

3|
=

R&D T P17t

SH

H A
= T

B

112

$18(2013~2019) -+
(2013~2019) v

EA|

113

F

3|
S

R&D =
R&D & 7Y =& utA|

o481

(8 4-20) U&7 |sHEZF0| T2 of

(2013~2019)

=

=

114

£(2013~2019)

=R

R&D

114

117

122

T TTHELOE oovveveseeesssimiinssissiessniiisssinsisssissinss

Klo
od
zr
Hr
<l
e
o0
1o

H

3

h

(B 4-24)

123
-+ 129

i

(& 4-25) 8t
(& 4-26) &t

a1

At

Ki

B

<l

SctAE) 22
Al

(post-

t

ol
b

of/

134
147

Xrgg IJECJ; (2007N2020)
e 2t AT JHEAL

o

b

28

(8 4-27) HIE M4

SF e
=}

154

ZerEH

141 7H

(B 5-2) o



13 =Xt

(DR 1-1) AT LY LEE vttt 3
(IR 1=2) ST BRI cvrriii 17
(2 3-1) SAMEF RFE T QYT ovvrrerrereesmsrssesesss s 40
(12 3-2) OECD ;117}%! BIARIZHO| EPS T} -oovvvvevrermmnenismesccs, 41
(33 3-3) 2712 AAR0H Th3H B2 MG ZRH2018E T|F) oo 42
(12 3-4) 274 Ef* 712 ZAXE QY2015 T[ZD) wroerrermreeemeres, 42
(2 3-5) LIZIAL |34 Q- BHAAY HEIETL AL oo 50
(29 3-6) HARE 873715 W BAMY, §7712012 S478l9| HiH 25 I

STV T 56
(2 4-1) A T2 EUROSTAT HZ S| rovvvreerremrersmsssmssnncs 69
(% 4-2) HI3X} SHUSAEK 7|2H &0 H|H-Z2HF L SRIFZF v 100
(2 4-3) FIA HYAAIST|E R4 7|2 20| HIF-BH - FTHY S - 103
(2 4-4) F5A HSBBBEALIO] BT BT Y GLY LR v 105
(O3 4-5) H|5X} SHUBHZAZFIH BIO| GL EEFIZE v, 106
(T2 4-6) Uit 2T} RAD SEH2013~201Q) rrverrerreererssessrnssnsnss 115
(T2 4-7) SR Tl AFYHO| ZRQ LR -wvvvvveerrerrrmseessen s 126



o0} 2=

-

CAA(EHY7|H): Clean Air Act
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CERCLAGEHHE=): Comprehensive Environmental Response, Compensation,
and Liability Act. €% Superfund
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EBI(O|= SEXME AME 7|Y¥H): Environmental Business International
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EPEAT(MAMEZ 2B Q1= XME): Electronic Product Environmental
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ITCEHYZ M ZXM|HT): The Solar Investment Tax Credit

KIMST (G 4=AttS7 |2 XIE): Korea Institute of Marine Science &
Technology Promotion

KISTA(BI=E &M -2): Korea Intellectual property STrategy Agency
NEPA(=7t2tH4 2 S H): National Environmental Protection Act

NSES(TXAL B 7|& £&2|2F): National Strategy for Electronics Stewardship
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RCRA(KHHEZE218): Resource Conservation and Recovery Act

TSCA(EHESAAZH): Toxic Substance Control Act



Mot

g

ool
=K
dlo

T

ol

ofo

T

il

I 7id s 2FAA, =<

6

oA

H

7| &R A EATH]

=

5F

S

o AL F7H

A A=l o

=

&

-TEH Ry g



!

o

A

173

A o A= ]

J

<7
ﬂo
o

N

f

o

o
-

._.,_Alo

ittt
)
piray

le)
._OD

H

o
plo

~
<_OO

N

o

o

7|49s] HEHA st

A7, 7]

s

’

A
s

%

af

o]

o

©

SE &

<]
H

igzor 714

-9

ii



1. @qel =5

- o] A7 BAL HIBAIAL FH 9

ok

A2 B vk

1) 97|

© ATBIAY S U<t v oAl
4, BAE 9 7194 BA% A

iii



- OECD § FAVI7 @ 3 AARIA, F9) A7, (#4714
9 Pl AR, 5 B, 1 ) ol Aol shet EeRA A

- 7% LRl W o1kl AARE BAslo] S| gArdo] Ay ERA
A, @8 # A%, =W 5F A4, #¥ 9AA 5= 24

2) ei7e| £3

- AP et HAY AT Fasol B, B 7L
71E A7k o dedt ne wHeld W

-, ol SHeRie ek slekaniel Sl et el SUHAE
- R ATE AATES %}zﬁ}ﬂ, ﬂ%«l 419l 4 o1, 54
a3l

iv



2 A= gAY NET 18 ERE A S
OECD, 35 59 AHIE Zatolo] a3 4kd9] 7dat Ao, &
AAE ARt

o=, g=, 48, OECD, F2us} &35 5 el 234t
AEE ARSI AR S =59

YTAAIG Y] 7124 S nolety] Hste] Fuie] $EA 9
Y gt SAE B4

=4 E4 H Al EEERAAC TR ot &
qrd=]o] QIA] Qhof o]F Ho F-J lE~74] =3 3 017314_}%} 33} Toto]

1A

Ho
oX

B2 WAE, 2718, 271 R&D, 719N, B 719Es 5
o 9% 9 oAe Aelsty, U AR AFe 5T

YA 4 WA 2A ]
s 719 HEY BRE et AmA Au ok

o) AR 719 F2o] I



SHE
=)

- B S AT Al 7 BA 71 ERRE ANE
- iYL S iRt BFE 7k v
- 7199 7l e A
- YA HEAA At
(Q9%F J& 1) sHYSALIAS| 2HIHL |42 I8 M2 & x|
ze ot EEE R 3 23
1. SEHPMY B AR BF 1. SN RIS Het Y= WM

siEMe

2. sigea Mg S| Wx 27 ojy|

3.71e | HEY S St HI=H 7|2k %
T1gie 71&x
THY A

4. Al Ze| HetMat 7| 2] HMA

5. o E P MY FYHZLIEST FHA
Sy
HE3 Zs}

6.5l 22R 2017 [Rfo| A= BT =S A 42

INE=RPAIN RS

AFEBAA AL
af

2 A= A

Al

k517 4

OLO]\\_]_-(E

vi

2478 oj@

g24t 2 A7 A4 75

4.71d HHHE M= ol
5.7 | IS ey |2 SR et X SRR

6.71%12| OIS A& H ESG B &ty

B3 78] 42 oisl A FARAZ AN



© AT A S i) A, A, B2t 53 Hl 9 g

- SFEAEE EARARE A, AFUE SOl Histe] A& os g

- A SR, A AR AR WA 53 e RSl
- Bopa 7l 7GRl 8 WARE] TR ARAEE AT, S

3] 7124 THS SO ARt e +ET
— 4 o [e)

3) YHH 710 S 7Itigat

vii






EXECUTIVE SUMMARY

1. Purpose

= The purpose of this study is to prepare policy measures for

promoting the marine environmental industry.

- To achieve this purpose, the concepts, scope, and classification
systems surrounding the marine environmental industry were

reviewed, while domestic and foreign cases were analyzed.

- The present status and conditions of Korea's marine environmental
industry were identified based on the analysis of available data.
Following the analysis of domestic conditions and global trend

of the industry, policy measures were then extracted.

- This study aims to present short-term and long-term action
plans, which will ultimately be capable of addressing problems
and pending issues faced by the marine environmental industry

as well as supporting the development of the industry.

ix



2. Methodology and Features

1) Methodology

A variety of methodologies were used in this study including
literature review, analysis of relevant data including statistics,
and interview with relevant experts and officials in

institutions and companies.

To be specific, this study utilizes literature review on large
amounts of data such as policy reports published by international
organizations such as the OECD, domestic and foreign academic
journals, as well as relevant laws including the Environmental

Technology and Industry Support Act.

Following the analysis of a variety of online and offline data,
this study investigated the concept, classification system,
present status and prospects, domestic and foreign trends and
policies as well as relevant legal systems of the marine

environmental industry.

A quantitative analysis was carried out with relevant DBs which
include the Survey on the Marine and Fisheries Industry, the
Statistical Survey on the Environmental Industry, and the

National Science and Technology Information System.

After conducting interviews with those in charge of relevant
organizations and companies, this study investigated the present

status and problems of the marine environmental industry.



EXECUTIVE SUMMARY

2) Features

= With policy studies having been rarely conducted, these
preceding studies have taken a different approach from this

study.

= Excluding a few exceptions, most preceding studies focus on
a general environmental industry or the marine industry,

rather than the marine environment industry.

- A variety of studies were conducted at home and abroad
covering subjects such as the environmental industry, industrial
eco-friendliness, and the green industry as a response to climate
change.

- In Korea, a number of studies have been carried out covering

the overall marine industry and new ocean industries.

= Having referred to the aforementioned preceding studies,
this study extracted the present status and promotion
measures of the marine environmental industry based on the
recent domestic and foreign conditions and status, relevant
data as well as Korea's present status of the marine

environmental industry.
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3. Results

1) Summary

xii

The concept and classification of the marine environmental

industry were suggested.

Referring to the cases of the OECD and the Ministry of Environment,
this study presented the definition and classification system of

the marine environmental industry.

This study extracted implications based on an analysis of
both Korean and foreign cases of promoting the
environmental industry in the US, the UK, Japan, OECD, as
well as the MoE of the ROK.

The basic status of the marine environmental industry was
identified by analyzing the statistics of domestic and foreign
environmental industry as well as Korea's oceans and

fisheries industry.

The marine environmental industry is not reflected in the
Standard Classification System of Korea's environmental industry
and the oceans and fisheries industry. Therefore, it is impossible
to identify and analyze the present status of the marine

environmental industry based on these available statistical data.

While summarizing the present status and conditions
regarding the legal system, national plans, national R&Ds,

corporate support projects, and relevant corporate associations,



EXECUTIVE SUMMARY

this study was able to extract problems surrounding Korea's
marine environmental industry.
- Insufficient data relevant to the marine environmental industry

- Lack of legal grounds for the promotion of the marine

environmental industry

- Poor institutional foundations for utilizing the expertise of

marine environmental companies
- Market limitations and the small size of companies

- Weak network among members of the marine environmental

industry

- Technology-oriented nature and the business vulnerability of

marine environmental companies

2) Policy suggestions and policy-making activities

- Laying the policy foundation for promoting the marine

environmental industry
- Improving the technical excellence of companies

- Strengthening the network of the marine environmental industry

xiii



{(Summary picture 1) Problems of the Marine Environmental Industry &
Strategies and Tasks for its Promotion

Main issues Basic policy Key
directions action plans
1. Insufficient data relevant to the Laying the policy 1. Improving the legal system for
marine environmental industry foundation for _stg)pomng the marine environmental
promoting the Tuslesiyy
marine
2. Lack of legal grounds for the promotion environmental 2. Establishing a system for conducting

of the marine environmental industry industry a status survey and research

3. Aiding the development of new
business sectors by integrating new
technologies

3. Poor institutional foundations for

utilizing the expertise of companies Improving the
technical

excellence of
companies

>

4, Formulating a certification/utilization
system for corporate expertise

Market limitations and the small
size of companies

g the capacity and
utilizati relevant associations
and institutions

5. Weak network among members of
the marine environmental industry

Strengthening the
network of the

marine
i environmental
6. mﬂm%ﬁy"gft“geﬂﬂsh& industry 6. Expanding the market orientation of
s marine environmental companies

Source: Prepared by the author

= Following the basic directions of policies, this study

proposed 6 key action plans.

- Improving the legal system for supporting the marine

environmental industry

- Establishing a system for conducting a status survey and

researching the marine environmental industry

- Aiding the development of new business sectors by integrating

new technologies

Xiv



EXECUTIVE SUMMARY

Formulating a certification/utilization system for corporate
expertise in the marine environmental industry

Enhancing the capacity and utilization of relevant associations

and institutions

Expanding the market orientation of marine environmental

companies

This study carried out consultations and the process of
collecting opinions of experts in the government and the

industry for formulating results into policies.

Directions and contents of this study have been continuously
discussed with relevant departments in the Ministry of Oceans

and Fisheries.

A number of consultative meetings were held with those in
charge of relevant organizations and industries as well as policy
experts.

While requesting an advisory opinion in writing to major
officials in relevant companies, this study also collected the
opinions of experts by organizing special sessions in an

academic conference.
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3) Expected benefits including policy contribution

XVi

The results of this study will be utilized as a foundation for
establishing and implementing policies for the promotion of

the marine environmental industry.

Reference data for amending relevant laws, developing classification
systems, conducting statistical surveys and establishing support
measures for companies and associations

Reference data for establishing a master plan for the promotion

of the marine environmental industry

By bringing up an important subject for technological
innovation and business development of marine environmental
companies, this study can ultimately contribute to the

growth of Korea's marine environmental industry.
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(T8 3-1) =A% XIE T29IT

)MIC ACTIVITIES: PRODUCTION, CONSUMPTION, TRADE
‘ s * POLICIES
measures,
inputs PRODUCTION outputs CONSUMPTION 9ppartnitics
coese o
'.'.'.'.'_> — @ —
it |
abour income subsidies
'@ + Recycling = ]
— i — - =) INVESTMENTS \.\\regu\at\ons
capital o goods & services o [T
resources residuals Vs
T ~ »# investment
b = innovation
- ~
ey
ettty d
————— w g, cducation,
SNt B training,
energy and raw materials pollution and waste amenities, health m jobs,
trade

water, land, biomass, air

sink functions

Xt=: OECD(2015), p. 12.

OECD+ 73784 9 id d7gol ool eg=3} BAF 7t A
= 53l S8 H 0 FAIA ane] Higt AFA £42 ETE vpdsith
34 4 AA4J(EPS: Environmental Policy Stringency) A|#E 7R
sto] AdeE 2 AF ] A4 d44S =7ke ol AFEe=
B o Y= SHAE AS5IATH2D A= EPS A #= AAZAA ]
TEAA AR 2 7199 A Aol Al dFe S5k o 28
ot 9% A2 Aok 24 FAY] Ayt ARkl A STt £
A ¥ F= T A2 AH0IA @715 os Yehde 2ol &1l
ks Aotk ol=’t dAT SFFHL Alqt 71 A H AR &
kg S2AR1 WAl o AAEETo) webs 7]E AL 8l Akdel $27F

=
40l B By Ei o3 WEo] ¥ 4 Uk A2 FIsgch

ox

o

20) OECD(2015), pp. 10~12.
21) Y9 & pp. 20~21.
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(& 3-2) OECD =71& SHH™MO| EPS H7t

m |ndicator value - 2012 Indicator value - 1990/1995 ——O0ECD average - 2012
5
Mare stringent
B ———
4
3 -
2 4
1
0
F oSN L SR o L & A =N p
FOS SIS SIS TEEES S
[ & &P O ® T & é,sq g §
£ & g &

Xt=: OECD(2019), p. 20.

OECDE #3849 7dS FHstal SAAE 5= AT AAE vt
Aot & AN Zgol F4lTE OECDY 3841 (Eurostat)}
A B AR 2 2 B4 AR s Ak, SAIRA
AAfstar Qlrt22) X 50 OECDE A A4 71 $8stol| A7H4S
EYo7|ar 1, T1of wet 7|k HE 4RI olES
=2 oE1 0“1} OECD =444 A0 2 g4 viEdE 37
Z0|A] YoH AAl= 7|%HE} 59 AT FFol HHsHA E Aol
1o ©E A7 HlEE SHE AC0E J&sta it} ofvA] B Ale
=7}, #opd Aol UE 4= oy A9 BE Alge] Ui RA AAEo]
oA ARE-S FAHACI %‘6&011 A& 8ok Eokal et ] &
FF= AL 2ol Eotal Ak A Ale=E JAEAY Ae
A=A = A% Qltt. @A 4278 OECD ¥ G20 %719] I&F 7 &4

T mlm rlol

4)4 ml

22) OECD & Eurostat(1999).
23) OECD(2019), p. 4.
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(23 3-3) =712 A= het B M8 ZxH2018H 7|F)

®Coal ®Biofusls & waste ONatural gas  ®Oil products

100
50
opla&
E
&

ga%ﬁdqés,r%‘ﬂ

z [ ]

Tax rate (EUR par 100,

Source: OECD (2018) Taxing Energy Use 2018.

Xt=: OECD(2019), p. 18.

(% 3-4) 271 EtA 712 R} HQ|(2015H 7|E)

Gap of 100 % | o Y 318
gff
80% 8
ERREE
ngtgﬁ:'ﬁngh
60%
ulg|e
aow | | [FRRERI
nﬁ
2%
No gap

SIEER e eSS SRS R g dde, \ga'" ‘qy"va*c@“e,l; @’45“ § o"
Source: OECD (2018) Effective Carbon Rates.

At2: OECD(2019), p. 17.
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olgfgt EAEL sldskr| Yall OECDE ofluA] ARgo] tist oA &
g wiE7H4 9] A71A 0 =9 JFFol gt A5l A4S X1Pst
on, IA=T HEY 79 SR 5 H ARl gt Ad
AFoz Fdsta Qlty. 181 2017¢ 129 A7) #3t mh] e
< &3l F7F dlit AAl0) 71 9 Ve & BRE ZIAT|ES o}
Utk EIF OECD+= I e= 8 HEY 17159 H|RE&2Ql 314
7 Hzxg 9 4 A RAE Ystes 8es AYsta Stk &

74 WRe ditdow g HEe Solt 71 AR Wow oA
ki

2. F2 %= A

1) 0=

0]=o] AN A2 RS T 7]1EHQl H71 H S (NEPA:
Natioanl Environmental Protection Act) & B2 A=t o]
o] Al FFAR1 FHo] Sl FAHBoEE HAW/IH(CAA:
Clean Air Act), ‘35 H(CWA: Clean Water Act), AFYEZEH
(RCRA: Resource Conservation and Recovery Act), TTHEIEH
(CERCLA: Comprehensive Environmental Response, Compensation, and
Liability Act, €% Superfund)’, ‘SAE432H(TSCA: Toxic Substance
Control Act) 5°] Jth.24) E3F F9 PP Ho 2= 2018-2022 EPA

24) KOTRA(2006), pp. 293~294.
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20169 71E vl=9 B84 A AHEE 3,636.99 €E=, A AlA
AR 7 2 BIS(31.4%F AAA. vl= BF4TA APA
7V 2 WSS AAShe #oks 97 #oK1,4229 €2, 39.1%)°1H,
AL 2oK901.99 9, 24.8%), 71Fd7] HoK834.49 2,
22.9%), A e 9 A&7 ARIAIAE 5 2oK60.49 2,
1.7%) S°] FuErt.20

H3-1) 20HE 0= 234 A o
o9l: of =2y
o 2000 20104 20169(F8)  omyz =y
ag HlS =] Hlg a2 Hlg (2000~20164)
2ai A% 4792 235% 7005 24.6% 822.0 22.6% 3.43%
5t | 3014 147% 464.0 16.3% 600.0 16.5% 4.40%
71507 2331 11.4% 406.0 14.3% 834.4 22.9% 8.30%
Ip=tia 714.6 35.0% 842.2 29.6% 901.9 24.8% 1.47%
CORR| 28 ete] 3
R&7Hs ABIAAE 421 21% 497 1.7% 604 1.7% 2.28%
7%
7|Ef 20 2725 133% 3854 135% 4175 11.5% 2.70%
24 20428 100% 28478 100% 36369 100% 3.67%

X=: EBI2017), Kelg: St=ediy7|&#(2017), p. 18.

o] GlOm|, BHAIY AL B3 Hokg Aost el Hopt vy
3 b ket g

o F
o,
=
F
i
m>~

25) EPA(2019).
26) ShaetAL 715 #(2017), pp. 17~18.

44



Al AN YA 24 03

88 EoF 2o r & H|SS AAshe AHes ZopollAe ARt
H7]E #2]42HNSES: National Strategy for Electronics Stewardship)’
< HZ 7 A0 AR e WEs|Eo e o e et
S flsf Abetdo] Mg AlF #E s A ¥RHH.28) o] TpofA
ARAEL AARE H7E AHR7HA 71 & e e ARHA|
& B7Fe+21 EPEAT(Electronic Product Environmental Assessment
Tool)= 7Nl 15 72 vhdskaL Qlth. YA 7|32 tioto] Ql=

St EPEAT IF AES gFHo=z FYsfof gHrt.29

715 th7] Hoke] BfEEA Ateiel AeIUIA Aele] AgRoRE %
o o

Credit) o] 7%, 2 dulet ] 7+ Al AGAFoNA 54 Ee

Hl&S A St &2 oM SEouAl=

ro,
=
m
_>\i
ol
)
i)
e
o

9] 25%E AA|st1L Q= THE AFEofe] erAHlE A7t =871
UTE3D o] AT vjH o2 P 7|F U A] AFHEH = A5R ©HALS
EHLHCarbon Budget)& Ald¥st7| 943t 44/33 42K The Clean Growth

27) Interagency Task Force on Electronics Stewardship(2011).
28) EPA SH|O|X|(Z4: 2021. 8. 13)

29) EPA EH|0|X|(HAML: 2021. 8. 13)

30) EPA EH|0|X|(ZQAH): 2021. 8. 13)

31) HM Government(2017), p. 9.
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2 Hofo} BT 70 GO ARG oA A TS

AtdaE] A 3t

Adstr] Yt 2AE vhdska, 7P ¥R ouiA] A F2of Hiet
geta gl oux] 28 APAES sHdeEH 20189 HiH| 203097t
A ollUA] B&& °oF 20%=2 7HAdstete Aol ol A4t &g Bast
AL FE SYo=H AukARl AA| ol 71g Aoz iRt
0h32) 3 SpAlm T H]go] S7IsHEA F=ollAe AAEUAE

i

f
of

1
A3 A\ geln ole. Aol Ael Belstol @ ARE 2020874 A

]_

]

A 28] U] 15%S AN olA] Shastiat shed, gy
Aol cjRie] YIRS AL & UL

Aow ot it
20179 G4 E ool 2o A| 58 AF 5 AR B
ofe] A& gt AA| oJHA ok A8F1Y| 51.5%0] o]F v A1)
ol A|9] BlFo] Hobxrh3)

ARL ouA] Bk HIAAS G2k, g7l AU
B S ST 5 YES AUSHE A oA 224 A
Ak EF FE TR} FYsle] o2jdt S| uHow
= 3 A Wt 7140
Wxshe G St 2030874 ofuA]

28 7t A- ACE oldsial ey &9 ofyEt ofuz] gk A=

= 7l FE5E Aoz VdiEe, AuAY aede =Y+ A= 7t

fr

32) HM Government(2017), p. 63.
33) st=2gAtel7|&2(2018b), pp. 1~3.
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T thE AE AFQl 10ZAE ZH(10 point plan)S 10W7HES] o]At
A5 AASHH, 259 7]9] A4

S
T
Ae BEE kAT Aekd Sk LS AUsHL,
1 2N

% Y=L A A9 2471 =g

= AAsta HASHA Aok M= s

7fdbel= o oARE A YA "ot AAId CCUS(Carbon Capture,

Usage and Storage) 7|&7HdE A YstH, ol=dt 7|[&ddS B9l

CCUS AH] Hl-§5 £0]3L A H7I& e AY 742 7140l ot H
=

< 7l g7z BEEY] Ao 28 9 AGE 5 =S 5=t

ol
ol
[FHTR")

134 HA9H(Growth and Planning
Oriented Approachy& ¥ZHoZ HE5YYr}36) ol Eo0] 1960~
19709H+= AQISIR Qg 25 QA& 0|2 gt FoiE A=
{89 Al olsoizon], BAo o@Ed AFAE EUL 9
34) HM Government(2017), p. 64.
35) Circular(AA1: 2021. 6. 29)
36)
37)

StaerdEd-E7 17 #(2004), p. 76.
M7 |25 ,(19679), "7 |2EHX|H (1968), "+EQAYX|H,(1970H), "UFLUX|H,
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St A QP A= A hsERITE38) o] % 1980~1990d HiollE E3EA ]
Eolzl AFRA TS Whgste] T8 7] % ,(1993), TR0l
|54 ,(19919) 5= BT #H7lE A € ALAEE-AARE T4
HES Ay, SAlol 7194 SEAIATE TATFOEH 71H9]
F= A Ysttt39 19909 Fatoll= T8l ARIEA F417
TZFO 2 stof JEAIE Fobs e E gt g o] Al E

/1\_}%}111]71311]] ZAIAAL, AZARIANA 3R(Reduce-Reuse-Recycle) &
A o7t BaEQled, ol Y HE= A% SAIC] AEEEor
ARISEE Aok FAE F31519]t}.40

Qo] A4 41 AelolA ekt gt AY %A AT TS
LAY HopIAE TN Yehhed, SjeRAAele wEe
B 9284 RTE oA, e, 2AY 5 Fa e &
AshEA B 2AEo BA712L 2717 98 Weke A mAs)

ol
1>

olc}. YR FUNPAAERLE 20139 S9= A2% H1EA
138 370 3 3 ShIR SHepel AT S AL
1, SIPAIAROTEIA] AT, Sfptol 241 o] ATItE
o1% HFHOE 23] AT YFOE SHF AL L o

<O TR <
ol (11[0
= Ol'm
(E‘L? ol

=,
%0,
o
=)

’

g3} S B4 BATY £3FE FEG v} YrkaD o] Ao ww,
Ui R sjopieliole] Tkt WAL AT QA Feiste] 485}

(19719). SH=32HAN - HIHATL2(2004), pp. 76~77.

38) =2 N I 2(2004), p. 76.

39) TAIF2 SRS H R ,(1990H), TH7|SX2]-2|At0[2710|=2t21,(19901), 'S8 R6HH 7 |E
SY +EL S Aol Bt HE(1992H),"87 | ZH2A0I2H ,(1995F), T0LIX|S25+2|AM0]
S ,(1993). St=2g 83 - oI (2004), p. 77.

40) SH2EHRA-HIIAT(2004), p. 77.

41) YoHY7|2A &S M3RE HU7[ZAZI(2018) K| 2-F = RAKITE, SHUEO 243 LHEO0| St
0|2/0ll= CHER M2Xt 7 [2A S| LIS MEL UOH, 3Kt A= R = ZF HITHE FEIS I3t Al
0| HA|Z| O UX| °*OFEELA101|A1 |27<f71|2'° 7|§OE**E”° ff /Eiﬂ%ﬂig (2013),
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Z 93t 71eEe] 7143t 9 ARQJELE £X1517] QI3 A WS SR s]of
stH, A0 s EAS f1gt 244 S S50 gttt o & Eo1
fAFEAE Pl T FAFAG S E5otL, fFBE B2 E 28l Sf
FBE P B A AEuFd A& aesh, 715 sy s
AHdst /A 59 wAlel '8t ffsh 2AF R A7 Y E"S F4Is]oF
Sh= WHAlo|th42)

Y71 2A ol BAIE 2 A efof g Alg AFA H o]
AEH AR A RE W] G SEAAAA™ET A B *F
A= £ 4 9ty & FBE 20134d 7HEE r27AgkE gy o
ot SRS EFY7 A S 2AshL, SAEETAE E =Y

sto] of Al 7l9] STPHHETE ARPG D) 1T WP 492 5
F-TFA] AREFZ AHdto] 2GotaL Qlrh44) o] Ao FATL,
WhEIde 2493 oﬂokoﬂ U] & ARIPHA] A QVOLE Al

22
15
oﬁ,
B
%

_>|J_,

42) IAEHEAL(2013), p. 8.

43) & ?H(2014) p. 58.

44) L7 [ SH0|X] (BMY: 2021. 7. 2)
)A74|4(2o15) pp. 58~59.

46) siY=A2(2017), p. 51.
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20179% HaAo] =74 A AlA AR HE+= 20079 8,600
o] gefoflA 20169 1% 1,564 2 34.5% 433t A9E= B
X go] 7P AR F 301, thEo 2 {4, oFAlof, FRET|9] =oltt.
O ggogl 25 &/, ofngl7le] &0y, E7T HL
2013971A] 35/ FAMEL] AR SR o 201433 E 94
Hlrh= Holrt

il

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

2020

oy

Bz
$y8

(H4-1) HHE MA 23T 98 Y (2007~2020)

OtA[OF

175.4
181.9
182.4
196.6
205.0
214.4
2271
237.6
2494
261.5
274.3
287.2
301.3
315.6

5%

55
18.6
235
20.7
23.7
26.1
28.9
31.1
33.6
36.3
39.4
43.1
46.7
50.4
54.3

9%

7 2017-202012 %A
Xi2: EBI2017), MQIS: SIRE23A171£94(2018a), p. 49

74) EBI(2017), MQIL: 3tz

68

ofz
2|7t
9.0
9.6
10.0
10.4
11.2
11.6
12.0
12.7
13.6
14.7
15.8
16.9
18.1
19.4

6%

7RIS

43.3
45.9
46.7
50.1
53.2
55.7
58.4
60.5
61.7
62.8
65.2
68.3
71.8
75.9

4%

o

293.2
298.6
2925
304.8
312.8
315.8
3215
330.0
338.6
346.9
355.6
364.1
373.3
377.2

2%

1(2018a), p. 49.

294.0
307.1
304.6
311.1
329.0
347.1
355.8
3715
384.6
397.5
410.8
424.9
439.5
454.5

3%

5%/
e
e

26.5
27.5
27.8
29.3
30.8
32.3
3356
33.1
32.6
33.6
34.9
36.2
37.6
38.9

3%

o
=83

A

860.0
894.2
884.6
926.1
967.9
1,005.7
1,039.4
1,078.9
1,116.8
1,156.4
1,199.7
1,244.3
1,291.8
1,335.8

3%

ikl
1Q
i
vl

ol
im

ch
yus
6.2%
4.0%
-1.1%
4.7%
4.5%
3.9%
3.4%
3.8%
3.5%
3.5%
3.7%
3.7%
3.8%
3.4%



Burostat> 33 Ast @ AMH|A AF(EGSS: Environmental goods
and services sector accounts)?] EAE Al5sict 18 IV, &

59| ABE AYRFYR 52347 Yk

(I8 4-1) @A 22 EUROSTAT MiE E4|

Gross value added of the economy, by
country, 2017-18
(% share in GDP)

Exports from the environmental economy, by country, 2018
(% share in total exports)

Finand

22017 w2018 o 2 f ] 8 0 ”

s
£ HIIX| A
= BIPIR T
Labour productivity in the renewable energy sector, by country, 2018

(1000 EUR/FTE)

T

Spain
Beigum by country, 2018
veden (fullme ecuivalents)

Plitisld

Piiiis

!3555}755%.;

=S It}

Xt=: EUROSTAT EH0|X|, "Environment and Industry,, (ZAY: 2021. 8. 5)

201849 7|22 & GDP ¥ S84 F7171HA9] HlEZ K9, EU A4
7t oF 1.2%010, 71 & WAEI} o 5.9%, ThE0 | AEo}r} of
4.1%, €k}t oF 3.1%0l o2& AL & 5 Uk

/b8 529 F Bl Ak ulee] A9, 20184 71%0
2 WAET} oF 8.8%E 71 BT, ThEOE Fuhiolrt oF 6.3%, 0

L]

75) EUROSTAT EH0|X|(ZEM: 2021. 8. 5)



Ezole} dlutg7} oF 6.1% Hx ol

Ao A] FEO] 27PE L=FAAY L 7 2 AFQlo] oF 344t
EUR/FTE, #7197} oF 299t EUR/FTE, Agglo] ¢k 2749 EUR/FTE &
T2 YEpTt

2. = FLY

rOII
olor

359 SAAHL 20009 RE SFAAEA S ZAFLESEL Qlth
ZA}L OECD/Eurostat 159< 7|22 A9 ALY ESEZA
A'769] g 7 ujH] ERINE 7|&07 FEIAE AASitt

20199 712 ) BABA ALRE F 65 2,25271401H, e
BEI(32.9%) % AS7Fs BAALG0THY HFe] Ak 20184
B 971 BR(14.5%) 9 TIFHS4.0%) A el Z7he0] Bom,
WARY W B44%)'9 BAAAARAC13% 9] AR S
S 1o8

(B 4-2) SFUALS(TB)E AH| =
HR IR, %

e 20184 20194 ==

= RS (A TAH YRS ®) A (B/A-D4100

(&) A 58,235 100.0 62,252 100.0 6.9

A=t 18,900 32.5 20,481 32.9 8.4

= 6,909 1.9 7,159 1.5 3.6

AR UY=L 781 1.3 747 1.2 -4.4
7 ) EAESIE(AAMA: 2021. 4. 7)

77) M), S, SEE U 27, 7SS, 7B, BRE0tM- B, X&Tts S AHY, B

KAl HE-ZEA|
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2g 20184 20194 =211z
B XM (A) g x4 B) FMH | (B/A-1*100)
ETE 3,659 63 4171 6.74 14.0
7|22 2.447 4.2 2,801 45 14.5
SHAQMM-HA 2,918 5.0 3,050 49 45
&7 4K 17,827 30.6 19,112 30.7 7.2
SIZRIAL MG ZHA| 4,793 8.2 4,731 76 -13

[}
Nz eHe - shaety i Esl(2021), p. 25

20194 71% T A A F BAREY B S 45w
1,120%0]s, B4 & SAAS 1158 5,601 & 39.0%9) B5L
AR, ARA| ol At BRI PR AR Bel20.2%) S A4t
5 BAAUE5.1%9'Y) A S vFol Ak 20184 ol VTS
(-2.9%) ' ASISHT B4 57 B Z7Hg00, BAWA-RAGIN
o F7kgol 714 ¥

e H, %
20184 20194 =712
= P I= e T = P I=E P = (B/A-1)

T O T [=) O T =

ENR EARKA) PAH ENR EARKE) P 10

T(2) LY 114797 | 447,544 100.0| 1,196,601 | 451,129 100.0 0.8
N 309,431 | 131,346 29.3| 313,604 131,692 29.2 0.3
= 177,069 1 70,080 15.7 177,376 70,662  15.7 0.8
HE=H A 57 17,418 9,343 2.1 17,546 9,486 2.1 1.5
J12US 69,866 21,660 48 70,570 21,031 47| -2.9
CH7 |22 92,156 29,300 6.5/ 91,881 29,956 6.6 2.2
BHAOHH- 2 91,793 37,018 8.3 93,918 38,600 8.6 43

K&7ts &R 295,890 112,747 2521 297,853 113,104 25.1 0.3
SHAXIAHE-ZAl | 94,184 | 36,050 8.1 92,852 36,598 8.1 1.5
Na: eER-ehaegieigsl(2021), p. 28
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20199 712 =4 TEAA AMGA 5 TAERES wiEde 100X
6,624% Yo, THAR] F &Y 668F 6,117 Y9 15.1%E AHA
gt AU (29.4%) 9 EHE(26.0%) 9] W& HlFo] At 2
£ iAol 20189 o] wWiEHo] FHYCH, Eo| FAHQPA-EA
(3.7%)' % H71#E(3.1%)' 2 F7H&0] &,

TPl o B %

20184 20194 =oim
= oo=

TE g Bame mmee g wues ames (G0
B EA) TAH| 4B mjEE) | 100

H(2) A 6606106 997,030 100 663117 100664 100 1
Rpastz| 15786 204928 29.6 15093 205850 294 03
EhiE] 129979 259,325 26 130608 261,231 2% 07
SEEA UY=L 350,982 1 10,054 11 364,775 10,184 1 1.3
P 404694 33068 33 412611 33373 33 0.9
Ch7 |22 417.706 56,732 57 425547 58470 58 3.1
SHZOLH - H 71 650,838 81,004 81 650900 83999 83 37

K&7ts &A1 1,011,130 190,115 19.1 1,021,726 | 191,088 19 0.5
SHAXIA-HE-ZA | 923128 | 71,804 7.2| 932586 72,428 7.2 0.9
A= B SHEERAMIE5)(2021), p. 33

20199 71& =) S840 AFGAIS] AAS Bt WEHS 169 277t
do=, 20184 thH] 9xYr ¥ FAFHh wAERE= EPE-EA
(-1.0%)' < AQlsta A H] Bt WiEHo] BT F715th 20199 7
& B e HEE ERYG6.59 97 7P 31, 71+ H88.0
o] 71 At

12
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l:|-0|' (o] QI:J
=Tl 20184(A) 2019(B) SZH(B-A)
HR 17.1 16.2 -0.9
NS ! 14.1 14.4 0.3
232 32.4 36.5 4.1
stz ol 2 12.9 13.6 0.7
J|1sme 5.2 8.0 2.8
oH7 |22 15.6 20.9 5.3
SHHOtM-H A 28.5 27.5 -1.0
R271s st K1Y 8.7 10.0 1.3
SIZX|AL F - ZHA| 11.8 15.3 3.5
CF IS = SARD £ ARRIK| 4

2R FY HAYSAAY 38

AFAIRLE 2018V RE FYGAAEA S }_A}.au—is}y_ o]t} 78) %
Abe A EERAA 799 Wt 97 iR, 297 SERE 7
TOE HEZXAE AHAIRTH

1. oY

|'0Il
ot

20199 7% =W St AFA = F 168 7,7497101H, iR
71202 SfgpAl T ABAABS5.51%), FARE AJAA(25.8%)

78) 20174 7|& ZARE HHESE
79) SAZFEL(FAL: 2021. 4. 15)
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SHustzAel 24 of7dnt Ol 04
I z52 RS
SHosa Kol
ot e stesEREEe 1349
AN TR 1.275
ik 7| KEXH HIZ=A 442
SHQRAL 7 |XR HIE °H° X RIZE
Ab 7| KR A= 1,130
aHes |7|'= X2 o o= 81
SHIAAL 7 |KIRY EATH 5.315
SHQEAAL 7IXHY 2212 1.234
SHRAAIOIZ T8 oM 9 22 138
S 2121 AHIAQ] SHUAATR AHIAY 191
A R, T4t 2 7|2 AHIAY 1283
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3. sfd&d E0F =7} R&D

|'0Il

3Ty Holo] AT A B4 d8S E4o6l] Aol =katst
71&X] A EAHIANTIS) R&D TlojElE Al%dte] AR8s}9]r). 102) o]
AEo= 20069EE 2019€7H4] & 14d7k9] 27} R&D T Ax7}
EFE0] U}, S FARE TR AR 201395 E 747 FEI}F QL
o o71A= SFARE: R&DoY tisiAlet B4 2 Fejstes sh3lch

1) iYL R&D 2

SFgAHREY] R&D A= 797t F 6,67171= notE T} 103) 2013
| 75570014 20199 1,086708 Z7letlth £YH dlike & 4%
2,6369 Yo, 20134 5,366 YollA 20199 6,754% ¥o= %7}5}
Atk SiF4AlE RD EAF= o] 7|7t Eot 5] Zlstoe] B oF
1.4408), A1) oAk oF 1.268) F713E F o2 UERdt

102) 27257 S RIA R MBIANTIS) SHOIX| (ZMY: 2021. 7. 5)
103) NTIS KZ01A 4= ESIH S8 T3fofe A1| L T1Kj0] 2 oln[3in, Cha THHlo] 29 Az
2 712 C12 IHH|2 HAE
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(B 4-15) 344t RAD #124(2013~2019)
o9l 7, of 2
F= 2013 2014 2015 2016 2017 2018 2019 &
M4+ 755 752 875 1,010 1096 1097 1086 6671
7H | 5366 5702 6076 599 6225 6516 6754 42636

2| 7.11 7.58 6.94 5.94 5.68 5.94 6.22 6.39

ohet, TAG B AE[E 2014800 79 5,8009F Yog 7 =9td
gl H|5]| o]& 5~6 Ydf| o] HEZ T 9}, o= FAIGE 1T o

QA7 Foo] FESH £PSL oJulaick & 4 YA,

SFTAHE R&D I F 771 7199 498 ATER 7|0
T B = 77 S 2,059702, 20139 158710014 20194 3857
2 ot &2 7IkF R&D 44| A2 & 5,6159 wolH, 3759
HoflA 1,2009 Hoz F7Fstt. 7¥7t 71do] 3%t R&D IHAl=
oF 2444, AMH1= oF 3.208] SRR AS & 4 QlTk ol 71
R&DO| 57t F+Al= g4t R&D AAo] Bls] o9 wh=A] Zg= 1

AeS ARE B Falg 5 ek,

ol

H 4-16) siYA5 R&D 7|YA 23 $12H2013~2019)
RN, A, %
s 2013 2014 2015 @ 2016 2017 @ 2018 2019 &4
A 755 752 875 1,010 1,096 1,097 1,086 6,671
MR | 71 158 203 247 330 380 356 385| 2,059
HE 2093 26.99 2823 3267 3467 3245 3545 30.86
MA | 5366 5,702 6,076 5,996 6,225 6,516 6,754 | 42,636
S8 7Y 375 514 673 854 960 1,039 1,200 5,615
HE 699 901 11.08 1424 1543 1595 17.76| 13.17

At&: NTIS HIO|HE EMi= XAt AHY

r
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§Hd, 719 % R&D7} sl g4t A4 R&DoIA Aok HlSS B
H 20139RE 201997 IAlFEE AA fFHARE A § Bt
30.86%, A7H dito R Bt 13.17%S AR5t} =7t R&D ol
7} sl g5, AREAATLAE H|ESF 23 AT 58 v8shd

71900] YA R&D A F 30% oS st AL A gk
H|Folt}, §&o] o] Hl&2 20139l 20.93%0l41 20199 35.45%= It
9] 3718 A& & & vk 719 R&D2 AHH] HIE R 201349 6.99%
oA 20199 17.76%=2 =AA Z7}stich

(B 4-17) 7| +8 R&D tH|E 74| $184(2013~2019)

BN, A
T+= | 2013 @ 2014 @ 2015 2016 = 2017 @ 2018 | 2019 %*71|
YN[ 1568 203 247 330 380 356 385 2,059

| 375 14 673 854 960 1,039| 1,200/ 5,615
S 2.37 2.53 2.72 2.59 2.53 2.92 3.12 2.73
X2 NTIS GlO|EIS ECHZ X &h

I o33t AmE 7|Y R&D A 727 Aid oz gt F
S HoFW Qi HHFZ o= 7|do] £33t R&D HAlE AA IA|S
9] 30.86%°1 @5k Jou, 7149 A4 HIFL 13.17%°] E}s)t.
IAG Hat A8 AA R&D FAY A4S 69 3,9009 €91 o 1|
719 R&DY] HAG Hd AFH|= 29 7,3005 Yof Ex}st AHolct,

110



FTARG 71 e NEAE 2 RA ] S FAty slded &oF R&D
AbdolEtal & & Itk 109 SFeg7lerEArielEke A2 2010
GRE AMGE o' YEH, 200997H4] 2 79| e Ao g Rt
5o Ad AL il Aoz St Aow FHHEn. o7|Me s
A R&D A7t EASkE 2013858 2019@7E4]9] A=t 451

B 4-18) SHYABHZT7|S7HLAY $48H2013~2019)
Tl 7K, %, ©f 2
T2 2013 2014 2015 2016 2017 2018 2019 &
IoTES 41 47 56 60 69 69 49 391
LHHIE | 543 625 640 594 630 629 451 586
oIpH| | 2472 1635 1711 180.0 199.1 212.3 187.4 1,360.5

S| HIE 4.61 287 282 3.00 320 326 277 3.19

SHS 1 603 348 306 300 289 308 3.82 348
o424 : ' ' ' ' ' ' '

At&: NTIS HIO|EE EOi= XAt &

Fgatet g 7| S NAIY Q] IASE 2013EHE 201947H4] 747t
Z 3917HSIH. 22 717t ] HFEE F 1,300 SR Holgle
AT A= Hat 39 4,8005 Yog SRRIEL o] AA| At
B R&D 5 IAF 7|02 5.86%, ATH] 7|FO = 3.19%0] XSt &

oy, SfUFARE7IENEARI ] IAG AtHlE AA S gaitE
R&D HHAT %‘LHH 54.46%= A 9] At Hrof| sgol= AR gl
=t} o] Aljo] YA AH R&DOIA XFA|SH= H]|Fo0] AFg3] m]oF

]
=

) r“

O il

O o]

A
T M

St
mlo

104) 2013 O|H0[= AHO| SHAEA7 [SIHLAIHOIUCH, 2014H 0|52 AIFHO| ‘5=40] 28t
EAZ
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H 4-19) oYU ET7ISHLAY 5 71% & 1Al $12(2013~2019)

hef 74, of 2
22 | 2013 | 2014 2015 2016 | 2017 | 2018 | 2019 | @A
T4 9 12 13 19 2 24 14 13
oM | 4873 3583 2727 3791 4364 4854 3086 27278
M 541 209 210 200 198 202 220 241
ot

A= NTIS HI0|HE E0= XA 24

NFARE 7SN § 71o] SFols A= 2013WRH
201997H4] & 11370 JAE F AtHl= 2729 7,800%F ol ol=
YA AR A 6,67170Y 1.69%, A4 AFH] 4% 2,6369] A
9] 0.64%°1 SNFeIt. HFFARE 7S/ NIAY BAl 2 Au]e) o]
WoPH Z47F 28.90%, 20.05%C1 sigohs A & 4= Ut T4

7IENLEAY F 7190 ks HA1Q] A Bt ATl 29 4,100
T Yo UERTh

%

3) L7 |EERRO ME s R&D g

NTIS Hlo]eji k44t Hopt ofjel 4 $A7h 75k BE Hof
o R&D AHE Wetsh] el sloatntely|e EEERAATF obd
o] HEER U2 —@%— st Qlk. o)A T leEEE
F ORIl UxpHoR B 0% TREo] gk HASS thoR B
2 ANk 109

-

105) =7t R&D 1HHQ| o7 |2 HERF XIE2 olig LHO| HTLA MBS0 Yok= YA
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(B 4-20) T}37| S BEE20| 012 5§28t R&AD 3124(2013~2019)
T9l: H, 9%, 9

s 2013 = 2014 2015 @ 2016 2017 2018 @ 2019 &4l
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AR17122(2018a), p. 49.
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(ADE=o FA7 |98 2 (2018), Fe=oli A |48 2(E e AViRE=);. pp. 1~5.

AL }54 T2](2019), FAE7FsEA T} o Y A|-AY A%k 7| e}t =
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