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A Suggestion for Offshore Wind Industry Ecosystem Analysis
. The Necessity of Analyzing the Transaction Network Based
on the Special Classification of the Renewable Energy Industry

Sanghyuk Lee” and Jaepil Park

Key Words : Wind power industry (8%++%), Industrial ecosystem ({FYWENA)), special classification of renewable
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ABSTRACT

This study reviews previous studies on the scale of offshore wind power industry ecosystems to provide
basic data for a revitalization strategy for the offshore wind power industry and proposes an analysis of
transaction networks based on the special classification of the renewable energy industry. First, we examine
the localization rate, technology level, and price level of the offshore wind industry. Second, this research
compares the methodology and estimation results of previous studies estimating the scale of the wind power
industry. Third, we examine the details related to the enactment of a special classification of the renewable
energy industry statistics and review the Korea Energy Agency's renewable energy industry statistics
(focusing on 2019 and 2020). Finally, this study suggests the necessity of analyzing an inter-company
transaction network based on special classifications of the renewable energy industry to grasp the status of
each region and value chain of the offshore wind industry.
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Fig. 1 Strategies for regional-based innovative ecosystem
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Nacellel rate(%) | (wodd best=100) | (wadd hest=100)
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Table 4 Comparison of 3° parts(end goods) technological
and price competitiveness

3¢ parts Localization | Tech. level | Price level
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Pitch system % B 100
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Table 7 Comparison of 39 items’ technological and price

competitiveness
3 iems Localization | Tech. level | Price level
rate(%)  |(wodd hest=100) [(wardd best=100)
(Wmd). farm 20 50 60
design
FD Te
souree 10 70 60
assessment
Finance - - -
Transport/ 80 90 90
c installation
Construction 90 0 90
Crid 100(Onshore) | 90(Onshore) 90
80(Offshore) | 70(Offshore)
System
monitoring/ 80 80 70
control
oM Maintenance 30 80 60
Grid 100 60 %0
connection
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Fig. 2 Major suppliers in offshore wind market
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Component Location Investors Investment Status
(S million)
Portsmouth Marine Siemens Gamesa 200 Announced
Blades Terminal
(Virginia)
New Jersey Wind Port Vestas, Atlantic Shores Not Announced
Nacelles
(New Jersey) announced
(final “Ise"""" New Jersey Wind Port GE, Prated Not Announced
onty) (New Jersey) announced
Fort of Albany Marmen Welcon, 350 Announced
Towers A
[New York) Equinor
Paulsboro Marine Terminal EEW, @rsted 250 Under
. (New Jersey) construction
Sparrows Point US Wind 150 Announced
[Maryiand)
Foundation Port of Providence Eversource, @rsted a0 Announced
platforms {Rhode Isiand)
secondary steel Pnr:r ;ef ﬁ?’::';ans Eversource, @rsted 86 Announced
Transition picces Port of Albany Marmen Welcon, Not Announced
[New York) Smulders announced
Nexans high-voltage cable Nexans 200 Operational
fadility
(South Carolina)
Kerite Kerite, Marmon Group, 4 Operational
A"av:awe:‘pm (Connecticut) Vineyard Wind
Tradepoint Atiantic Eversource, @rsted 150 Announced
(Maryiand)
Brayton Point Prysmian, Avangrid 200 Announced
(Massachusetts)
Offshore Ingleside Kiewit, Eversource, Not Operational

substations (Texas) @rsted announced

Fig. 4 Major supply chain announcements in the U.S.
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Table 8 Comparison of industrial ecosystem analysis and
existing analysis methodologies

Industrial ecosystem | Established company or
perspective industry perspective
Busi ~to-busi .
USINESS to busmes§ Accepting the boun-—
. boundaries are a major . .
[Environ| . daries of a business,
issue, but to some ex- .
—mental . such as an industry or
recog- tent they are consid— country. as given
€81 ered a matter of choice v, as g .
nition . . (passive to the envi-
(active to the environ—
ronment)
ment)
An industrial ecosys-
tem, or a community
. of participants who The primary unit of
Main . . .
subject co—evolution and drive | strategy for an in—
constant innovation, is | dustry or enterprise
the primary unit of
strategic planning
Economic performance .
. Economic performance
[Perform| determines how a .
. determines how well a
-ance | company operates its company operates in-
evalua—| affiliated forces and bany ope
. . . iy ternally and, on aver—
tion | relationships within the .
. age, how profitable the
criteria| network that make up industry is
its industrial ecosystem|
The dgvelopment. of The growth of in-
the entire economic L. .
. dividual companies is 4
network as well as its .
Goal . . major concern rather
location within the
. . than the development
network is a major .
of the overall industry
concern
Cooperathn, mclhlldmg Participant collabo—
Coopera| all economic entities R .
. . . ration is limited to di-
~tion | who wish to partic— rect suppliers and cus—
system| ipate in the industrial D
tomers
ecosystem
Competition between L. .
| . Competition is primar-
Competi| industrial ecosystems .
. . ily between the prod-
—-tive | as well as competition
K uct and the product or
struc— | for leadership and cen- .
r s o between the enterprise
ture | ter within a specific .
and the enterprise.
ecosystem.
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Table 10 Structure of wind power industry ecosystem

Classification|

Wind power industry

Suppliers

- (Indirect) Carbon fiber, slave, location
survey, etc

~ (Direct) Blades, drive parts, generators,
towers

Installation/
maintenance
operator

— Support structure, wind power facility, grid
connection, etc

Consumer

— (Direct) KEPCO, power generation
company

~ (Indirect) people, companies, government

~ (Overseas) export of core items,
construction of power generation system

Etc

- (Government-related organizations)
MOTIE, MSIT, KETEP,

- (Related industries) ESS, smart grid,
construction industry

~ (Competitor) Vestas (Denmark), Goldwind
(China), etc.

21 A% oYX
A7 FHTA | &

2371/

g R fARFE
AE AF/%E B T

2 459

71ENEAY

A,

tH20].

Table 11 Wind power technology classification system
Large . Middle
category Value chain category Subcategory
Location resource
Wind farm | Wind farm .evaluitlzzéeesz\llnlre(:lr;nlental
development developmentImDaE . .
economic evaluation, and
wind farm design
Raw material/material
Raw Raw developmept technqlogy,
material | material) Y material/material
Wind Jmeterial | material evaluation technology,
power raw material/material test
technology technology
) Blades, hubs, pitch drives,
Blade pitch bearings, etc
Emts/ Driven part Gearbox mam shaft, main
equipment/ (Gearbox, beanngZ coupling, brz?ke,
facilities | ieh, vaw) vaw drive, yaw bearing,
’ hydraulic system, etc
Generator |Generator, etc

SEMEUXNE - M13A, M4=, 2022
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Large Middle /\j' ‘:7% }\\_}_-%"E’Fxé iﬂﬁ] %L-:;'?J E-—?—A‘]—‘: }\]ZH/%IOHHX]
category |V T egory Subcategory B A F A2 20, A8 16770, THY

Power/ 6670, AH129) 6571 F Ejkd #A 7|9 20270, F
dectric w1 B9 719 SIS TEOE MR Table 129)
equipment [Power conductors, o] FYMN] FEE FAHSATH2]
(PCS,  |transformers, etc
SC}?;‘Z;); Table 12 KEEI's estimation of wind industry value chain
; (Unit: number, 100 million won, person)
Parts/ Tower |Tower, tower flange, etc Value chain No. of Sales No. of
e v/ companies employees
. Structure  |Onshore structure, offshore
faciliti ’ i
es (onshore, |structure, offshore floating Manufacturing 344 15,610 5,228
offshore) |structure Construction 388 6,720 5,213
Generation 73 3200 320
Parts/ ’
quprmnt/ Nacelle, hub, shatt, bearing, Total 805 25,530 10,761
facilities not ther parts
elsewhere ©
Wind classified FToI U 7| %HHAKETEP)S] Tl A2k A
cehmoogy Nechanical power WA 24 R 7165E 24 B4 waA, B oA
transmission systems Wol 93 2 #HESUA, AUARk 4T RD
e, beaings) 7151t vltle] BAS B3 BsY , AT 7]
© cal sys - -
System System  |(generator, PCS), control ¥ PiE S5 T A7 dHolHE Srsha,
monitoring system (control Table 137} Zo] oUAALY & X7 AefA
e et o g 19 RS AR % A Sol £S5
communcauon sysi an N
other system etk tH191.
Ti rtation| Transportati
/iriltsgfaﬁono;l /Enstallaﬁo(r)ln Table 13 KETEP’s estimation of wind industry value chain
construction |/construction (Unit: number, 100 million won)
Value chain No. of companies Sales
Operation &|Operation &
maintenance | maintenance Production company 51 12,635
Disposal/ | Disposal/ Ecosystem company 322 2,534,627
recycli recycli
veme veme Total 373 2,547 262
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Table 14 Classification of wind industrial value chain ol 3l IAE FH3r| el AAAA YA AH
Korea Standard #Ho] gle= 4 7H‘% A Zz-fFe-714-4A-71e A
Value chain Industrial Wind power H|2AM 9] FRE tAdHE BA517] 9§ ArduE
S AWS AN, 123 EARNN ATHE 97
R h 2 = R=R-NE] >
deSTarc 8; M.70°73 development of wind ARAIZEARSE SAIZ IS Se] 714 3997 980570
evelopmen power technology £ detatal, Table 15914 20152018 &<t 7|9 A
Metal material 59 FAY 9o U aAE BEAS B8 59 4
Material C24725 Sggcifzgggf:ga;hj;e JuFAY] FRE FA4sHATHLL
’ ik [E D= = AAAN YA HBE =
Man ICNC and MCT processing el A (KEi . el 2 = N
ufact co7 Instruments, temperature A dder dezats dAlste] Table 16, 17‘Jf =
uring N " sensors, test devices, etc o] 2019 AAAAUA AAEA(2020.12), 9
equipment———22 Generators, blades, efc 2020 AAAAIA 2EA (20224, AAAAIA
c29 Bearings, Ser::ﬂs, blades, Abe] ESEE W) & 2AL-FEEGTID22, 23],
Wholesale of generators,
Distribution G.46747 trolley bars, and wind Table 16 KEA's estimation of wind industry value chain(2020)
equipment materials, etc (Unit: number, 100 million won, person)
Construction of wind
i ~, No. of No. of
Construction F.41742 oower plants Value chain Y Q Sales 0. O
. - — companies employees
Generation D.35 Generating electricity -
N.74~75 Maintenance of facilities Generation system X X X
iti i Blade X X X
Other Services C.34, S95 Repairing equipment
L68 Land development for Manufa Tower 4 1,590 282
wind power generation ouing [ power Conversion . . .
system
Table 15 KIET's estimation of wind industry value chain Parts 7 3,960 767
(Unit: number, 100 million won, person) Total 18 6.496 1524
Value chain No. O.f Sales No. of
companies employees o o )
Table 17 KEA's estimation of wind industry value chain(2022)
Research & development 4 23 27 (Unit: number, 100 million won, person)
Metal 27 201 115 ) No. of No. of
Manufa Value chain companies Sales employees
) Generator 23 1638 | 204 & POy
cturing Blade * * *
Bearing 28 1,267 399 -
Generation system * * *
Wholesale &retall 22 4,221 153 Power conversion
Construction 77 2,135 724 Manufa system
turi -
Generation 77 2,085 178 clunng| Electrical supply and - - -
control system
o Facilty management - B - Structural materials 7 13357 364
er .
: Repair 10 158 91 Other Parts 7 5,326 730
Service
Land development 6 6 9 Total 25 19,202 1,555
Total 274 11,374 1900
D 7194 v 559 AAAAUA AxYE dste 7]
dAY THE AL FAZ SARF 1DFY G
7 dAeA e
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Fig. 7 Wind power industry supply chain
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Fig. 8 Wind power industry supply chain

Table 18 Comparison of wind industry value chain size
(Unit: number, 100 million won, person)

) No. of No. of
Value chain ; Sales
companies employees
KEEI(2019) 344 15,610 5,228
KETEP(2020) 51 12,635 -
KEA(2020) 18 6,496 1,524
KIET(2021) 78 3,106 718
KEA(2022) 25 19,202 1,555
Min/Max. difference | 19.1 times | 6.2 times | 7.3 times
Table 18914 & AAAEAY TRE F43=
AYATEL lﬂf& Az, 7 d7eE FENY A
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