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Abstract - This study aims to determine the necessity, role, utilization, and operation and management plan in relation to the underwater
space platorm where humans can newly reside. It provides a comprehensive opinion on the need r creating undersea space and
operation plans based on opinions of industry-university-afliliated organizations involved in the R&D project of the Ministry of Maritime
Affairs and Fisheries for the utilization of undersea space and external experts participating in marine technology development. In this
study, a survey was conducted on researchers participating in the construction of a Korean submarine space plattorm. FGI was conducted
on marine technology development experts. Results were then derived. As a result of the analysis, the need or subsea space construction
was found to be high. As for the role of subsea space, the most common opinion was to develop technology or utilizing subsea space
and to secure marine science research finctions. It was found that the creation of subsea space would have a positive impact on the
domestic industry, especially the deep-sea development industry and the shipbuilding/ offshore structure industry. In terms of utilization,
affer the end of the seabed space test bed, the response to utilization as a marine observation base and marine ecosystem research had
the highest proportion. As for expected inconvenience, discomifort in the psychological environment was the highest. Experts suggest that
securing a continuous budget 1s most important or stable operation in the firture and that securing a manpower budget is essential or
itemized budgets. In addition, it was judged that it would be appropriate to establish a prior agreement from the time of the prior
agreement and prepare a countermeasure belore proceeding with the project in order to ensure ownership issues, consignment
management issues, and cost issues when using the project affer the end of the project.

Key words - climate change, subsea space, space utilization, question investigation, focus group interview
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Table 2 Overview of survey

|
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Table 4 Summary of key discussions at FGI

.. Sort Subject
Division Content - — - —
— — " Gathering opinions on the necessity of utilization
Object Institutions participating in the submarine space Joint use |after the R&D project and the possibility of joint
L creation project and contracting institutions utilization
Method Online (e-mail) survey using questionnaire i Opinions on the selection of operating institutions
Y € 4a Ogﬁ Eagg;g for efficient follow—up operation management after
Period | October 21st, 2022(Fri.) ~November 19th, 2022(Sat) the completion of R&D projects
Construction the need for erection, function and role, .Ope.rati.ng Oflfmmor}[ ?}T ?ppropﬁate operating  budget for
sector domestic industry impact, athletics institution | efficient utihzation
necessity to establish hinterland base Financing | Opinion on financing for continuous use
Subject o }residency. intention, re§idepce Other Opinions on possible problems and solutions
Utilization |inconvenience areas of application, comments | during post-use
section difficulties, support policy, government
support field
— rm | — =
3. siNM3Zt M0 CHst ME=AL Z1t
AE A= F 1015 o2 EA7F 78.2%(79%), A7}

21.8%(227) = FA7F AA 9] 3402 FAHATY ARER
= 30Wi7F  29.7%(3078), 40th7b 28.7%(29%), 50ti7t
21.78%(22%3), 20t 7} 13.9%5(14%), 60t o]/do] 59%(67) +
o2 AT AT Al it 7j 2= obelle] <Table
3> 2

Table 3 Respondent’s characteristics

Sort Frequency(persons) Ratio(%)
male 79 782
Gendler female 22 21.8
20's 14 139
30's 30 29.7
Age 40's 29 287
50's 22 21.8
over 60's 6 59
total 101 100.0
2.2 FGI Z=AFIHR
2 AFeAE AT FREY 2 F A 8ol o
g AGA B AdE =& 98 sigAsierit v
AE7HE e a5 AH#E Adsinh dirks et
a9 2AAT ) FASE F 590, Fa AR U
|2 IA TF & i 29 9 FE 29 718 AA
i, A 29 FEer Y k. Fa ol #E
A W8-S obel <Table 4>} Zth

AT ZRE] AHo] oA g Aol L3}
euls Beeh we)rh 82(812%) 0% el Ao
22 A9 W A5 SEAks East 7 100.0%, A
o o] AF SHks ‘Fastekrt 77.0%= AFel7t wrk(Fig 1).

HA T3 EHE et el i tEEEe Ay
H, At 28 TlesiEe]l S 8121(80.2%) &= 7h
F owskal, tFoR sYgHstd e Fr'464, 45.5%),
QA (264, 25.7%) o2 e tHFig 2). 7B
AN, E SG(EnVlronmental Social and Governance)”]4F 7]
& 85, $FHL T FARA VE AT, $FEeE 5% &
g AT, FFNE(FAED Eoldrh AqEEE SAbA
W A SRRt A 9] AT SHA B eAEit &
& ZlsEel 7 = debs

W very necessary M necessary W commanly mundersea space utilzation technelogy development

= promotion of local fisheries

= don'tknow

W unnecessarny
m providin g opportunities for national leisure tourism

mindustrial development

W securing marine science research capabilities

2 Qo2 AZE =R Ard, ‘T3 4 4
FAA) 0] 967 (95.0%) 02 RO L}E‘r“E}(Flg 3) x]
R Y o %T SHARE S A ] 947%, &

‘TAA 0] 95.1%= YERL
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W deep sea development industry

W fsher s ndustry

® shipbuiiding and offshore structur e industry
M very positive Bpositive B no influence M negative W tourisn Fidustry
W construction industry

W information and commumication ndustry

W defense ndustry

Fig. 3 Domestic industry
impact

Fig. 4 Positive industry
sector

AAFF FPF] T Aol FHH JFS WA A
WokE ALY 0] 498 (U85%) 0E A Bk, o
o EA-ANFTREANC] 19188%), AR
(12.9%), ‘#F2k 1278(11.9%) o2 YErRth(Fig 4). A

PHRE 2 W AF SuA £ 9 AF A B

—
w

>

Fo Ade A% S w74 240l 2
= Huw, ey (vl Fa'eh I
gyt Zagk Zow yepdth(Fig

oAl A Sk Easit 7 100.0%,
A 9] AF S Eastt vt 866% = e B

O A7E hEA] Be 3 Aow At St

Wmaneresearch faciity Windustriai faciley

e ilties far ek i G
Wvery necessary Mnccessary Wcommonly | WPeRIIes for releted companies W underseaspace finked touris faciiky
; Undarsea space Utifeation startup facility  Lnderses space taient traifing facilty
Bunnecessary  ®don'tknow L i ety F i faciity

W rasidena faiity me

Fig. 5 The need for a
hinterland base

Fig. 6 Facilities required for
hinterland base

7| 2o Qe AEE $AFEo] el Avnd 15
A7F SNFATFAA(68.3%), 25A7F AFAAIA 2375 (22.8%)
o2 velygton, F3EE slddTAIA o] 827 (81.2%) 2
2 7b4 =A YebthFig 6). A9EzEs &4 U AF 39
A SEFATAI 1678 (84.2%), ‘HEIG AFAA 93
(47.4%) oo, &4k & AF SHAE SdATAIA o]
66" (805%) 2 7HE = AL LA 2HARE AP A
209 (35.4%) 0.2 =}o]7} W},

AT = |
A AHRd, ma okt 459 (44.6%), ‘2 gkl ATkt 39
H(386%) 22 YElGTHFig 7). A9E2x 24 Ul AF $
G2} ‘ool bt 789%<1 whA, &4F 9] AF SHAE
‘o] gko] QI 7} 29.3% 2 YAl LbERSLT

AAFL FAE Ul AF A EHT AR s A
AR A (oE, A7t 5ol 548 (53.5%), ‘AT
A(erd, Zefolu Al 5) 2078 (19.8%), ‘A e (2, &+F
= SY7) 129(119%) 2 =02 Vel thFig 8). 3+, 2
AT E, A ) LAE vE2dr], Agskr

o o

o
2
i)
N
N
i
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o
o
2
to
N
N
-
N

m psychological environ me nt
® food environment
W securing 8 stable energy source

m [iving environment
m human body physiclogy
W pollutant emissions

Hyes HMno Bdon'tknow

Fig. 7 Intention to

reside Fig. 8 Expected inconvenience

HAE EFRE] A &8 Fobs el wet

AR, 191 s A 8

goton, thyo R ‘oA o] 217
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Elwt o (Fig 9).

W B Bof 29k AINZBE 239
(23.009), ‘S FAE AT 187(18.0%) 42012 2.0 (Fig 10), %
gl AFRSTES APYAAAT A 419

(406%) .2 =7 vepsth AddEs &
T HFREANAAT 7 11 (G79%) o2 =4 vEkwka, 24
oo] A5 s FuASEo] 34 (41.5%) 7HE =AU
AATI ZUEF FE A fBANG S AW EW, A/
AR FE0] 5 (446%) 0= T Bk, theo s ‘gl
A/HAE wHE7E 201(19.8%), AEQlE A8/ o] 157
(149%) =22 velythFig 11). A9E2s &2k U AF
SHASE & 9 AF SHA BF AG/IEAHR BE0
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Wmaneecos;gem reseach W hydrogen pro age MM neobservation activiies Emaneecosysem ressarch

B underwaEer daa Center W underwaer data center Wunderwaer eisure tolr

W Undenw; B submarin

® submarine W hydrogen production and storage

mnational scurity Wnationa sscurty s fiance system W asyonat training bess

W submarine technoogy development Bma nerescuetraining

Fig. 10 Utilization field (2nd

priority) priority)
AT ZNE 8-S fek o XY HAAS AR
A skl FJE A A 50l 33W(33.3%) o2 IR ok,
Ogoz ATt &8 HA X9 SR 248(24.0%), i
AFZF & 7]E-H2Y 2 2R o] 199(19.0%) o2 e

W iack-of market/technical information

madminstrative precedures! insuffeiency of legal system

W recrutment/ education of profesional personnel
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Table 5 Summary of key opinions and contents in the joint
utilization sector

Main opinion Core content

Ulsan is currently operating a cooperation
system platform between 15
industry-academia-research institutes in the
Ulsan area for the joint use of R&D
equipment, and an ordinance on the joint
use of R&D equipment in Ulsan

Operation in
connection with the

Metropolitan City has also been enacted. existing
It is necessary to review the_ _rele_vant cooperation system
system to see if the joint utilization sector platform

for equipment installed due to research and
development related to subsea space can be
operated in conjunction with the existing
joint utilization platform.

Since the local government that can be the
owner of R&D achievements is Ulju-gun,
not Ulsan-si, new laws in Ulju-gun are
needed for joint use of equipment.

At the time of R&D, it is desirable to
guarantee opportunities for joint use free of
charge for participating organizations.

Relevant legal
arrangements
required

Guaranteed free

Due to the geographical characteristics of ]OH;E ug,tgz
the underwater space, accessibility is low opportuniies
and the possibility of joint use may be low.

£ RS ATALA FE F FF oW 29 F
A7F AARZEA ol ek JASE FAAA ST Ao
= ARMES dYes 4% AHRE Qs 1 A,
AAAA 2FY AS A7l S 9ol AAsH, A
71 A A FEATA B A o] shel £5TA
o] £ EA o] B3E 97| Ao AAsctE oAS Al
ASr £G71% B g Fa a3 94 uge of
9] <Table 6>3} 7t}

Table 6 Summary of major opinions and contents in the
operating institution sector

Main opinion Core content

The selection of an operating institution
tends to be decided according to the owner,

and since the owner of the final outcome is Operating
usually determined at the project planning institution
stage, it can be seen that the operating determined by
institution for post-operation is already owner

determined from the beginning of the
project.

‘When owned by a
local government,
commissioned by a
specialized agency

If owned by a local government, it is
impossible to operate it on its own, so most
of them are entrusted to specialized
institutions for operation.

When selecting a consignment operating Selecting at
institution, it is required to select an C%nselrg;%en

institution that meets the operating purpose . tip‘;uti %h t
of the owner, and this is a part that requires msmeetsmthe a

prior agreement with the joint research

institution. operational purpose

of the city’s owner
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Table 7 Summary of key opinions and contents in the
operating budget section

Main opinion Core content

* Appropriate operation and management
costs will appear very different depending
on the type of future utilization, and the unit
cost of labor costs is important because
labor costs account for more than 50% of
operating costs

* Since the manpower required after the end
of the project period is not R&D manpower,
but operation management manpower,
Labor cost unit price is relatively low

Among operating
and management
expenses, securing
labor costs is
important

* Since it is difficult to increase the initial
operating cost, it is necessary to secure as
much as possible when calculating the initial
operating and management cost

* Despite the increase or decrease in
operation management and research
personnel, there are cases in which labor
costs remain the same.

Difficult to change
after initial
operating cost
setting

* In the case of ordinary expenses, they are
executed differently depending on the owner,
and when operated directly, most of them
are operated in a mixed manner with the
owner’s ordinary expenses.

In case of direct
operation, mixed
operation of
current expenses
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Table 8 Summary of key opinions and contents in the field

of financing

Main opinion

Core content

* Depending on the characteristics of the
organization that owns the physical
achievement, the financing method may
differ

* As the self-management plan was
presented when calculating the initial project
cost, no support item was provided after the
completion of the construction project, so
government funding was not permitted
thereafter (Ministry of Strategy and
Finance)

Determine whether
to secure
government
funding for
operating expenses
according to the
initial plan

* When owned by a local government, it is
difficult to operate it directly, so it is
common to entrust the operation to a
specialized operating institution and cover
the operating cost from the budget of the
local government.

‘When owned by a
local government,
it is covered by
the local
government budget

* When owned by universities and research
institutes, it is fundamental to utilize space
(rent) and existing manpower (professors,
graduate students) for free as it is owned in
the form of donation

* However, in the mid- to long—term, stable
operation and management costs are
insufficient before a special source of income
is created, so most of them must be covered
by related national R&D tasks.

When a university
or research
institute owns it, it
is covered in
connection with
follow—up tasks
related to R&D.

Table 9 Other comments and summary

Main opinion

Core content

* The most representative is the difficulty
of continuously raising operating expenses
* By applying the beneficiary principle of
operation, the entity that obtains actual
profits and benefits through operation bears
the cost

Difficulties in
procuring
continuous
operating expenses

* Problems with post-use and accessibility
restrictions of joint participating
organizations may occur

* It is necessary to provide opportunities to
continuously utilize R&D equipment and
facilities through joint use agreements after
the project is closed.

Resolving disputes
related to the use
of post—facility
facilities by joint
research institutes
and providing
profit opportunities

» After the end of the durability period,
there will be problems with the removal and
closure of facilities and equipment

* If the cost of demolition is high, it is
necessary to establish a facility
implementation plan in advance to connect
with the entity that will use it after
relocating and changing it.

Establishment of a
facility
implementation
plan for after the
end of the facility
durability period

* As time goes by, there may be a tendency
for the area of responsibility to become
ambiguous due to the replacement of
responsible persons by subject

* Establishment of a specialized institution
that can take responsibility and continuously
manage can also be a way.

Area ambiguity
among follow—up
management
entities
Establishment of
management
agency required
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