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EXECUTIVE SUMMARY

Study on the Establishment of
Foundation for Social Problem-Solving
R&Ds in the Oceans and Fisheries Sector

Mee-Rha Choa ‘- Ki-Won Han - Hee-Mang Park

1. Purposes

» This study proposes policy alternatives to establish the foundation
for national R&D projects which aim to address diverse social
problems faced by the oceans and fisheries sector, thereby

improving the quality of people’s life.

- First, this study identifies major social issues in the oceans and
fisheries sector, and sets priorities weighed by the criteria of

seriousness and science & technology-driven solvability.

- Secondly, this study examines the current status of the social
problem-solving R&Ds which are being undertaken in
accordance with ‘The 1Ist Basic Promotion Plan for Marine
Science and Technology’, and further systematically diagnoses

imposed problems and limitations of the existing R&Ds.

- Thirdly, this study proposes policy alternatives in three areas
— legislation and regulation, governance building, and innovation

for implementation process per R&D cycle, which all together

Vii



will serve as a platform to enhance the social problem-solving

capability of R&Ds in the oceans and fisheries sector.

2. Methods and Features
1) Methods

Category

Literature
analysis

In-depth
interviews
with experts

viii

Purpose

Analyzing the paradigm shifts
of domestic and foreign science
&technology policies for social
problems

Analyzing the major innovation
methodologies

Analyzing the current status
and problems of domestic and
foreign social problem-solving
R&Ds

Analyzing the preceding studies
on the concepts and types of
social problems

Extracting major social issues
in the oceans and fisheries
sector

Analyzing the present status
and problems of implementation
of social problem-solving R&Ds
per cycle (the oceans and
fisheries sector and others)
Collecting experts’ opinions on
strategies to establish the
foundation for social problem-
solving R&Ds in the oceans
and fisheries sector

Implementation method

Collecting and analyzing relevant
research papers, national plans and
policy data

Extracting key elements of social
problem-solving R&Ds

Analyzing public announcement of
projects, RFPs, and research papers,
etc.

Analyzing projects by the key
elements of social problem-solving
R&Ds mentioned above

Deriving key elements to form the
concepts of social problems
Grouping major social issues
extracted from legal/non-legal plans,
diverse policy data, and research
papers in the oceans and fisheries
sector

Conducting in-depth interviews
with 14 experts including science &
technology policy researchers, R&D
institution managers, corporate
researchers, and officials in civic
groups

Reviewing the feasibility and effec—
tiveness of improvement strategies
suggested by researchers, and
advancing such strategies



EXECUTIVE SUMMARY

Category Purpose
Collecting experts’ opinions on
major social problems and
implementation processes of
social problem-solving R&Ds
Expert which are extracted via literature
surveys analysis mentioned above

Reviewing comprehensively

Expert analysis results of individual
consultation ' goals and validity of policy
alternatives

Implementation method

Setting priorities of total 46 social
problems in 9 areas, judged by the
criteria of seriousness, the necessity
for budget setting, and science &
technology—driven solvability
Conducting surveys on experts’
opinions and implementation
processes regarding social problem-—
solving R&Ds in the oceans and
fisheries sector

Consulting with researchers and
officials of the national R&D policies
in the oceans and fisheries sector

source: prepared by the author

2) Features

» This study has carried out in-depth analysis on science &

technology policy theories, innovation methodology theories,

and the evolution of domestic policies for social problems,

allowing to extract the key elements of social problem-solving

R&Ds. This study, therefore, contributes to form the concepts

of social problem-solving R&Ds which would then be adopted

in future R&D projects, thereby providing the foundation for

planning R&D projects.

» As the first study on the subject of social problem-solving R&Ds

in the oceans and fisheries sector in Korea, this study presents

a comprehensive and multi-dimensional view of major social

problems in the field.



» By applying the key elements to the existing individual R&D
projects, this study provides a concrete analysis of the present
status of project implementation and related issues. Further,
incorporation of in-depth interviews with experts helps to
provide comprehensive improvement strategies, hence enhancing

applicability of the results of this study to policy making.

3. Results

1) Summary

» This study has extracted total 46 major social problems from

9 areas in the oceans and fisheries sector, and then prioritized
such problems based on seriousness, science & technology-driven

solvability, and the necessity for budget setting.

- Amongst the areas analyzed, the area of marine environment
has ranked the highest priority on all three criteria mentioned
above, followed by the area of health and safety.

- Amongst the social issues analyzed, issues such as ‘changes in
marine environment due to climate change’, ‘pollution of
seafood by heavy metals and toxic chemicals’, ‘marine (plastic)
debris’, and ‘ship accidents’ have ranked the highest priority
on the criteria of seriousness and science & technology-driven
solvability whereas such issues as ‘aging and underpopulation’
have found serious but would not be easily solvable by science

& technology.
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Category

Health
@)

Safety
®)

Natural
Disasters

©)

Marine
Environment

©

Fishery
Resources

©)

Water
Leisure

()
Fishing
Community

(4)

~No o —

8.

Social Issues

. Pollution of seafood by heavy metals and toxic chemicals

. Micro—plastics found inside seafood

. Seafood-borne diseases

. Poor management of hazardous substances in seafood processing
. Poor hygiene in seafood distribution, processing, and sales

. Poor information on seafood origin and distribution

. Influx of infectious diseases by cruise ships

Fishing vessel aging

9. Job hazards of fishers

10
1
12

13
14
15
16
17

18
19

20.
21.

22

23.
24,
25,
26.

27.
28.
29.
30.
31.
32.

33.
34.

35

36
37
38
39

. Ship accidents
. Accidents in harbors and port facilities
. Marine leisure accidents

. Coastal erosion

. Coastal submersion

. Typhoons and rogue waves

. Submarine earthquakes and tsunami
. Red tide and hypoxic water mass

. Changes in marine environment due to climate change
. Land-based pollution

QOils and HNS spill-based pollution

Marine (plastic) debris

. Gas emission from ships and harbors

Power plant wastewater (hot and cold)

Shrinkage of salt marshes

Harmful marine organisms

International dispersion of pollutants

Overfishing

lllegal fishing

Damages to fish habitats

Diseases in fish farms

Declines in fishery production
Reduction in the fishery biodiversity

Shortage of water leisure areas
Neglection of unused harbors and fishery ports
. Obsolete tourism facilities, e.g., beaches

. Aging and underpopulation

. Shortage of daily life convenience infrastructure

. Obsolete coastal transportation

. Demands on conservation of cultural heritage and historic sources

Xi



Category Social Issues

40. Conflicts over marine activities

41. Conflicts of interests between development and conservation
42. Information accessibility

43. Multiculturalism

Social
Cohesion

@

44. Shortage of (experienced) workforce in the oceans and fisheries
Labor sector
©) 45. Imbalance between supply and demand for seafarers
46. Human rights violation against labor minorities

Source: prepared by the author

Seriousness — Necessity for budget setting

Shortage of (experienced) workforce Changesin
inthe ocesns and fisheries sector ®  marine
environment due
Foor management of hazardous substances taclimate
n seafood processing change
o Pollution ofseafood by heawy =
Actidentsinharbors metals and toxic chemicals

and port facilties Ship accidents
Marine (plastic) debris

Necessity for budget setting

®_ Micro-plastisfoundg

. . nside seafood Aging and underpopulation
Coastaleroson

538 s2g @ Typhoonsfroguewaves
525 e e e520 @528
* o 529
530 S22 514958 g4 LY S

Conflicts of interests between
@53 527 development andconservation
s

Seriousness — Science & technology-driven solvability

Poor management of hazardous substancesin

3= emission from ships and harbors seafoodprocesing o Changssin
. - Pollution of seafood by heavy marine
Accidentsinharborsand port metals andtoxic chemicals environment
Poor information onseafood Facilities duetoclimate
originanddistibution Constslensson s sccdents change
o
; °
Diseasesin fish farms o Marine (plastic) debris
Poor hygiene inseafood distribution,
° g
Infarmatien . processing, andsales chomas - o
accessinility * s3 Land-based pollution . Shortage of (experienced) workforce in

the oceansand fisheries sector

. . o
520 s25 517 ~Marine lssure accidents Micro-plastics found inside
. seafood
33 @ 538 ® 5@
% 831

514 . Typhoon/roguswaves
524 59 )
523 5379 ® 16 Conflicts of interests between
- b 8545
LI 57 ° - development andconsenvation & asine andunderpopulation
. . <on Damagesto fish habitats
s34 532 g1 S0
0 s34 3
e ] '
535 Qverfishing

footnote: Where each quadrant is crossed is estimated as 2.61 points, an average of
weighted score
source: prepared by the author
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EXECUTIVE SUMMARY

» This study has extracted four key elements that social problem-
solving R&Ds should employ to make practical contributions to
problem-solving. They are ‘problem-oriented’, ‘solution-oriented’,
‘participation-based’, and ‘demand-based’ elements. With this
point of view, the existing R&D projects in the oceans and
fisheries sector that have been analyzed in this study have shown

to meet such requirements poorly overall.

» In particular, major weaknesses are as follows: (i) lack of legal
and institutional grounds for driving forward R&Ds; (ii) shortage
of relevant organizations and workforce; (iii) poor implementation
process of full R&D cycle — for examples, the absence of systems
for identifying social issues and poor planning of R&Ds that are
specialized in solving social problems; and (iv) lack of systems

for utilizing R&D outcomes.

2) Policy alternatives

» This study has carried out theoretical researches on the science
& technology policies that are intended to deal with social
problems. In addition, this study has analyzed domestic and
foreign R&D projects and policies, and reviewed the current
status of implementation process of the projects in the oceans
and fisheries sector. Lastly, this study has presented the policy
alternatives that are largely grouped into three areas as follows:
legislation and regulation, governance building, and innovation

for implementation process per R&D cycle.

Xiii



- First, the policy alternative concerning legislation and regulation
suggests the followings: (i) amendment of the "Marine Science
and Technology Promotion Act; (ii) employment of operational

regulations on oceans and fisheries R&D projects.

- Secondly, the policy alternative regarding governance building
includes the followings: (i) strengthening the policy-making
function of the R&D head department in the Ministry of Oceans
and Fisheries, thereby enhancing its role in social problem-solving;
(ii) securing workforce dedicated to social problem-solving
R&Ds in R&D management institution; (iii) organizing and
operating the (tentatively named) Oceans and Fisheries
Commission for Social Problem Resolution; (iv) expanding the
social problem-solving function of public research institutions

including government-funded research institutes.

- Lastly, the policy alternative with respect to innovation for
implementation process per R&D cycle ensures the followings:
(1) discovering demand-oriented social problems; (ii) developing
user-centered social and technological plans; (iii) installing
implementation process of user-centric participatory R&Ds such
as living labs; (iv) developing systems to evaluate R&D
performances while taking account of the characteristics of
individual social problem-solving R&Ds; (v) utilizing and
promoting R&D achievements through appropriate follow-up

projects.

3) Expected contributions to policy-making

» Through in-depth evaluation, this study has diagnosed the

Xiv



EXECUTIVE SUMMARY

current social problem-solving R&Ds in the oceans and fisheries
sector to be at the initial stage of development. This study has
also proposed strategies to improve R&Ds, including innovative
implementation process which is expected to enable R&Ds to
solve social problems effectively, and clear allocation of the

roles of corresponding parties.

Further, this study has suggested science & technology-driven
strategies to handle continuously accumulating and constantly
newly unfolding social problems in the oceans and fisheries
sector. In total, it is certain that this study will help to advance
social problem-solving R&Ds to the next level, and to expand

the capacity of the social problem-solving ecosystem.
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PATEZ LR o84 FHoIA HIstaA ot
ARIEAE =517] Aol WA EARE AduEE, A= 2A
Eiet Aeshs A 2o 2HA7 07 12) o5 X7 QI7to] SiE
shele 78 =717 sk 2A0IY AR RoThIY) ot £A
7k 578 7i<le] okt tharo] AFtEolA HH e sidd wf 1

BRI AL EAL Hek oln) tho] AtEol 54 Aol
= 5= 917 ALS] AA7F E S% Q) o]2 T PO X3k,
AB|RAE B4 Aol FeE S Y wdR kY e A
A7H Ao BAY Sw ol
J#y ofd A7 AdH oz EAgtt steEE bS] AY
Eo] IAE EA=A ‘U4 "%‘ woll v 24 ARSEAZE "t &, AL
SJEAS *}P‘W&E TRE BAE SRk T8y —Mﬂ%

C;l:

A4 A% @), 08 7 ole) RS Tk Aol BAdE
AslH oz o] i Aol Wrto] B4 BAIS ASlEAR
AT W AFFEAL B Seh15) A gelo] Aol Qe
QAEAG G AFEAL AR} Aot AlslT
ALS)A olol ofs) WAlak) webd BAIS sidsAL AAste s
102l oX] HH O o]fojAof St} E3E AHEAL EA'0]Y]
who] e i FASOIA BAAY AFS mALkO Tt B
BAQl Qe At ARt A9l B qeo] Hehy thad,
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j:i
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)

[d

_l

12) Levine et a/(1975), pp. 426~427, MQI8: HHHE2.-0|Z2(2000), p. 170.

13) Bi445-0152(2000), p. 170.

14) Schneider(1985)

15) Curran and Renzett(1993), p. 4.; Zastrow(2000), p. 2, XiQlE: #M7(2018), p. 19.

16) O QJ0|0jA] M E= EY EXE fil—v—lﬂﬁﬂx*owl st 22| SHLIZ “RolET S MAISH
T QICh ¥A4X(2018), pp. 20~21
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524 x2 e

AR JHOIO] OILIZE ARSI AFSRIE! i AL RA)7} 210 s 2HIEX 27)
o AEICHNS RIS EE Q1R Y ARIS)7H2HRET 214ehn s 27
BOl  ATE HE S0 Ol 2
Ue  2HO0IDE h FRSO LHHR BS 0

B2 2 MBIE 3 OIS KZ) TSt S lof =2
A M AEOIN 2R EA@AIS) I Dl2fol APt ks 40l 2lg
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@=%)
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WA 7F Ak DAl (wicked problems)®t WAH E£44/1} 2e 11
Il 2oy ol vl Esto] AR AHS 7|7} of
22 BAE gulsttt.19 dAE H5HE B o2 ojd gyl

17) 4= 2J(2018), p. 106.
18) 27l 2/(2013), p. 20.
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2) MelEHe /Y
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19) Rittel and Webber(1973), p. 164.
20) 912 &, pp. 160~167.

21) Schuitmaker(2012), p. 1030.
22) Hisschemoller and Hoppe(1995)
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135) /bid., pp. 5~6; HXI2-E121=2(2015), p. 256.
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138) Valenzuela Fernandez, Sierra de Miguel, and Navarro Fernandez, op. cit., pp.
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139) X288, AQ| &, pp. 268~259.

82



H 3 & 2L AEIEHIGHZ™ R&D =7l 3%t

2. 2=

1) Al2l712B7UHEMEIS Sot A2 tiS

g A o7 oz ot ulHsl AR} AANA THE HIE &
T2 =0l 1Yt 5 &L ojn] Q| HREH 31 Z2 AL
Ao A g7 wizol o]of et tf-g A Ao w1
AADolgts EXo| 9} 1 FAol= ASEA AL 95t R&D
A 7130 A7) A-NEAE (RISTEX: Research Institute
of Science and Technology for Society)”} Q1t}.140)

o)

RISTEX:= 20009 4¥ AEE AE7e A--0Ee 3
et A7 oA AZE o], 20058 5Yo] YEISH|EANEAIA
stz 08 A HYE & A9 ARV |edFNIAE = )
HE QI 14D RISTEXE FAIA AR EA sidS gt A+ &
5= & M2 AE Y334 7HE FEots A& HH2 8 T
o} o|& {5l ASEA] Aot W AT F93 AR =

209 4%, LRAE IRE Y% A7Y AYRY ohfet 4

AE APl A ol SNBAREL A A4

T8 AU, AT YHBO| T AU,

RISTEXE @17 ¥ A9 713095, 4% Aeslz 24

A 9% 47 $2 yie ATAY A%
1

AlS
=

=
142)

140) S2IT! 21(2013), p. 78.

141) Research Institute of Science and Technology for Society (RISTEX)(ZAHL: 2020. 5. 6);
ST 2/(2013), pp. 78~79.

142) Research Institute of Science and Technology for Society (RISTEX)(ZAL: 2020. 5. 6);
ST 21(2013), pp. 80~81.
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145) Research Institute of Science and Technology for Society (RISTEX)(ZAIL: 2020. 5. 6)
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A2 S 1000{HY| OSHAARKIE L2 QIHFE AL

147) Research Institute of Science and Technology for Society (RISTEX)(ZA4L: 2020. 5. 6)
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149) Research Institute of Science and Technology for Society (RISTEX)(ZAIL: 2020. 5. 6)

150) 9417 2/(2013), pp. 94~95.

151) Government of Japan— Public Relations Office(ZA<: 2020. 9. 25)
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