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ADF : Augmented Dickey—Fuller
AHP(AHIZsH2M%): Analytic Hierarchy Process
AR(XI=2|3): Auto Regressive

COD(statA At 272H): Chemical Oxygen Demand

CPTPP(ZZA - HTIH SEHAAMSEIARA): Comprehensive and Porgressive

Agreement for Trans—Pacific Partnership

CPUE(HI==T 0{=l2): Catch Per Unit Effort

EPA(ZNEZ&H): Economic Partnership Agreement

EU(RZSED): European Union

FSI(AZ¥OHEX|2): Food Security Index

GDP(ZLHE444h: Gross Domestic Product

IPCAZOIHEAER): Integrated Food Security Phase Classification
LDC(Z|E12): Least Developed Countries

LIFDC(XAS M&XXI=): Low-Income Food-Deficit Countries
PoU(ZY 2 Q17 HIE): Prevalence of Undernourishment
RCEP(SLHEZMARISHIXFEY): Regional Comprehensive Economic Partnership
WTOMAIRSIZ|7): World Trade Organization

TAC(E5120{23): Total Allowable Catch
TPP(EHENHUAMSEAIEHE): Trans—Pacific Partnership

UR(RF10|2H2E): Uruguay Round
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EXECUTIVE SUMMARY

A Study on the Management Plan for
Seafood Supply-Demand Considering
Food Security

Su-Jin Heo - Hyun-Jung Ha - Ah-Hyun Noh ‘- Soo-Hyun Kim -
Nam-Su Lee

1. Background and Purpose

1) Background

= Despite the significance of seafood as a food source,
concerns about food security have escalated

- Global concerns about a 'food crisis' have increased since the
Russia-Ukraine crisis in 2022.

- Seafood accounts for over 10% of the food supply, and is gaining
increased importance for sustainability due to its relatively low

greenhouse gas emissions during production.

- However, despite an average annual increase of 2.9% in fish and

seafood consumption over the last decade, a decline in domestic
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production has led to a decrease in the self-sufficiency rate of

seafood.

Insufficient management of seafood supply in terms of food

security

Discussions on seafood food security are inadequate as food

security policies are predominantly centered around staple

foods.

In the internationally accepted concept of food security, 'food'
constitutes a vital aspect of an active and healthy lifestyle,
highlighting the need for discussions on seafood food security,

a major source of protein in South Korea.

2) Relevance to National Projects

xii

= Utilization within the framework of national objectives:

'Securing Food Sovereignty and Strengthening Farm Stability’

and 'Prosperous Fishing Villages and Vibrant Oceans'

- Deriving strategies for seafood supply management considering

food security, thereby contributing significantly to securing food

sovereignty on a broader scale.

- Establishing a resilient response foundation in times of seafood

food crises to enhance the competitiveness of the fisheries
industry. Effectively managing seafood crises enables the
alleviation of supply fluctuations, leading to long-term benefits

such as increased average income and revenue for fishermen.
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3) Purpose

= The objective of this study is to assess the significance of
seafood in terms of food security and establish stable seafood
supply management strategies. Specific objectives include:

- First, evaluating the role of seafood from a food security
perspective.

- Second, analyzing the level of seafood food security and
identifying crisis factors.

- Third, proposing initiatives to ensure seafood food security.

2. Methodology

1) Academic methodology

= The primary research methods include a review of prior
studies, statistical surveys and analysis, and the derivation
of a seafood food security index

- Review of prior studies on the concept of food security and
global trends, analysis of research materials and papers related

to deriving the food security index, development of supply

control measures, and manuals.

- Statistical analysis for diagnosing seafood food security levels,

reviewing statistics related to detailed food security indicators.

- Expert consultations for deriving specific seafood indicators and

calculating the food security index using Analytic Hierarchy

xiii



Process (AHP) surveys and Z-score standardization.

- Utilization of a structural equation-based comprehensive model,

KMI-FOSiM, within the seafood sector for scenario analysis of

crisis repercussions.

2) Policy-making methods

Xiv

The key approaches identified for policy formulation include
the activities of the Fisheries Current Affairs Support Group

and expert consultations

Convening expert advisory meetings to understand food security

definitions and relevant policy trends.

Exploring strategies for securing seafood food sovereignty
through the activities of the Fisheries Current Affairs Support
Group.

Initiating inter-agency discussions for establishing strategies to
manage seafood supply.

Organizing policy forums aimed at exploring strategies to secure
seafood food sovereignty.

Driving expert advisory meetings to strategize the policy-driven

utilization of the seafood food security index.
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3. Result

1) Summary

= Reviewing the concept of seafood food security and global
trends, analyzing the correlation between seafood and food

security to derive the definition of seafood food security

- The concept of food security has continuously expanded,
encompassing nutritional aspects and individual food

preferences in terms of availability and accessibility.

- The FAO categorizes the core elements of food security into
physical food availability, economic and physical accessibility,

food utilization, and stability.

- Presently, South Korea's food security policy remains focused
on basic food supplies, lacking policies suitable for the
expanded concept of food security. Although the "Fisheries and
Coastal Development Basic Act" provides a basis for food
security policies, concrete policy measures for implementation

are inadequate.

- Seafood significantly contributes to food availability,
accessibility, and utilization in forms such as food supply,
employment, and income. Thus, seafood food security is defined

as follows:
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{Summary Table 1) The Definition of Fishery Food Security in This Study

Definition of 'Fishery Food Security’

“When all individuals have access, physically, economically, and socially, to
the nutritious and fresh fishery products they desire, as much as they want,
fishery food security exists.”

Source: Prepared by the Authors

= Analysis of fishery self-sufficiency rate trends and derivation
of Fishery Food Security Index for a food security level

diagnosis

- The self-sufficiency rate of fishery products has experienced a
long-term decline due to an increase in imports, especially for
seafood like salmon and shrimp, which are difficult to replace

with domestic products.

- To derive the Fishery Food Security Index, expert consultations
were conducted to select specific indicators for availability,

accessibility, utility, and stability as sub-factors.

- The Fishery Food Security Index from 2010 to 2022 exhibited
a decline in food security levels, especially after 2020 due to
factors such as the COVID-19 pandemic and geopolitical events

like the Russia-Ukraine conflict.

- A comparison between recent 5-year and 10-year averages
revealed consistently lower levels across various elements,
suggesting the appropriate selection of the Food Security Index

components.

- For immediate crisis assessment during fishery food crises,
short-term indices for fishery food security were calculated up

to August 2023 based on monthly data availability, indicating
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recovery from the deteriorated indices observed in the latter half
of 2022 starting from the first half of 2023.

Analyzing short-term and long-term crisis factors for fishery

food security and deriving implications from crisis scenarios

Short-term crisis factors for fishery food security include
changes in foreign and domestic supply conditions and input

factors.

Long-term factors encompass climate change, aging fishery

workers, and the reduction of resources in adjacent waters.

An analysis was conducted, combining crisis factors, leading to
scenarios involving production decrease, reduced imports, and
escalating global oil prices. The impact was assessed at 10%,

20%, and 30% intervals over the last decade.

Each scenario demonstrated effects such as reduced supply,
increased prices, and diminished reserves. Considering these
outcomes applied to the Food Security Index, scenarios
indicating reduced production and imports showcased

deteriorating food security compared to the baseline projection.

Aiming to achieve 'Stable Supply of Fishery Products Desired
by Citizens' as a goal of fishery food security-oriented supply

management policies

In formulating fishery food security-oriented supply management
strategies, the distinct characteristics of both fisheries and
aquaculture should be considered. Contingency plans need to be
devised for crisis situations, but it's crucial to design

mid-to-long-term measures considering stability to reinforce
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food security.

Therefore, the foundational approach involves establishing an
emergency response mechanism during crises to secure fishery
food security and reinforcing mid-to-long-term fishery food
security through supply management from a strategic

perspective.

2) Policy recommendations

xviii

Establishing gradual fishery supply management measures

for crisis situations

To devise strategies for fishery supply management based on
different crisis stages, it's essential to define crisis stages for
fishery food security, develop a fishery supply control manual,

and set up a fishery supply control committee.

Categorizing crisis stages involves utilizing the mean and
standard deviation of the Short-Term Fishery Food Security
Index, distinguishing between stability, caution, alert, and

serious stages.

The fishery supply control manual details responsible entities

and actions per crisis stage.

The provisional Fishery Supply Control Committee aims to aid
decision-making by diagnosing supply situations and evaluating
responses. Establishing this committee requires legal basis
amendment through revisions in the Fishery Products

Distribution Act.
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To achieve stable and sustainable fishery supply, it's crucial
to develop indicators for fishery supply management, attract
young and middle-aged individuals to engage in fishing, and
create a responsive system for the fishing industry amid

climate change predictions.

The development of indicators for fishery supply management
requires deriving and managing self-sufficiency rates centered
on major consumer species. This initiative should focus on
subdividing self-sufficiency targets based on key consumer

species under the Fishery Industry Development Act.

Developing and managing fishery food security indicators
outside of supply requires amendments to include food security
within the basic plans under the Fishery Industry Development
Act.

To incentivize the influx of young and middle-aged individuals
into the fishing industry, tailored information on relocation and
programs like 'A Month in Fishing Villages' should be
introduced.

Developing a climate change prediction system for the fishing
industry involves analyzing fluctuations in fishery resources and
adapting aquaculture to environmental changes, while

predicting their social science implications.

Considering feasibility, urgency, and foundational research,
establishing  short-term, mid-term, and long-term

implementation plans

Xix



{Summary Table 2) Detailed policy tasks and action plans by pursuit strategy

Pursuit Supply
Management
Strategy Measures

Crisis—Res | ® Crisis—stage | ®
ponsive | seafood
Seafood | supply

Supply management

Stable and * Development
Sustainabl of Selafood
e Seafood ?;npaéemem
PPl indicators
Stable and | © Yeuthand
Sustainabl middle-aged
o Seafood | Incentives for
fishing
Supply ilages .

XX

Policy Tasks

Setting
stages for
seafood food
security crisis

Development
of seafood
supply
regulation
manual

Crisis
committee
installation

Derivation of
self-sufficien
cy rates
focusing on
major
consumption
species

Development
and
management
of seafood
food security
indicators

Customized
information
for those want
to return to
fishing
villages

Introduction
of rural living
programs for a
month

Action Plans

Short | Medium  Long | Implement

- | ing Bodies

term term term

Ministry of
Oceans
and
Fisheries,
Korea
Maritime
Institute

Ministry of
Oceans
and
Fisheries,
various
related
agencies

Ministry of
Oceans and
® Fisheries,
Korea
Fisheries
Infrastruct
ure Public
Agency,
local
governmen
ts
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Action Plans
Pursuit Slglely . ; Implement
S Management  Policy Tasks  Short Medium Long MPEMS
trategy M = = - | ing Bodies
easures
term term term
Ministry of
Oceans
and
Fisheries,
* Development of climate change National
prediction seafood industry ® | Institute of
response systems Fisheries
Science,
Korea
Maritime
Institute

Note: The table outlines pursuit strategies, supply management measures, policy tasks, action
plans, and implementing bodies for short-term (until ~2025), medium-term (until ~2027),
and long-term (until ~2030) periods.

Source: Prepared by the Authors

4. Expected Outcomes

= By examining the relevance between seafood and food
security, this study provides foundational material for
policymaking in food security and food-related policies,

including seafood.

= The derived Seafood Food Security Index aids in diagnosing
the level of seafood food security and stands as fundamental

data for future calculations and operations of the index.

= The creation of crisis-level management plans for seafood
supply helps ensure immediate responses during crises,

potentially shortening the recovery period from their impact.
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{Summary Figure 1) Expected Effects of Preparation of Crisis Stage-Specific
Response Measures

Fishery Value-Added

Mitigation of shocks
through preparation of
crisis stage-specific
response measures

Shock
Occurrence

Time(t)

Source: Prepared by the authors
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AFQEE 19739 FAO F39A AFo® =257] AlAsH3loH,
197449 =A14 A7) S5 fJsf olg ol EutoA AA A9
(The World Food Conference)7t 7HF|E it o]F A=A Y
o AlFQ]7lo] gt ERtaglo] /Ao, A=kt gt A
W W] ARseeh

(B 2-1) Aot JHE Hat
= L&
MANZE=IZ A2 4|0 RIEHQI s RIEiGID Wikt 71249 Py s ofet XE
(1974) St MA Al 352 7tEY
MYSYYIFH(FAO) RE AIZS0| &4 DS0| U2 SH= 712 X0l AlZof| THEt MM, Z
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HA & (World e - o o
Baﬁwk) = MHSO0| E5X0(11 1Y 42 ol &4 S AHES U3
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=o = == = = =
(1996) MRl M2 S SHEA7|7|0] S0t QHISHH SY7H U= Mol
st 2218 48& H20| 7tsE o 24
HAAzr=o Ay | B MBS0 B ZSHO0ILL 213 &S FRIoh| Hlof gl 22
_'(300'1_) P BA MSEE SF0t= S20H Ao A7t U= AZof| LA
M, ARH, ZHAeE Had & Us &Y
2E AIHO| A= ZSH0|1L 21Tt &S Felot/| ffel 252 AT
HAAZERALS| O] QTR MSE SEAZ = U= ATOIL L7} U= SAI CHoll M|
?2%639()3 M AR, FHA H2ES 7 T EXoHH, AR | 7IS2 7t
84, 24, 0184 & Qrg0|H, JAUsHX 22 A JHE0)

Of TKol Aot

=
Az R8|=A2H2022)E FIIoHH KA 2

19969 ojgejo} 2utox HH AT AT oo A= TAA A=t
o] #st ZrutAdA(Rome Declaration on World Food Security),°] A

20) Andersen(2009), pp. 5-7.
21) ZENE - ZX|H(2013), p20.
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23) Andersen(2009), p.5.
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28], 2088 AR AF AV 3 SREGE B 5L AXs Qo]
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1o 7]ojshe uhs 2 o] 380]4 B A3 AwE A Gt

o & ARRIEES o|R1 Y= d4 7S efd E a7t Sk FAO
+ ‘An Introduction to the Basic Concepts of Food Security(2008) ol 4]
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25) FAO(2009)
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1) Al2kER(food sovereignty)

AP AYYGGONRAAE I HgFAulE “Fa, A
A3, F77F 163 B 2 old 2L vlEstel e, Aeld, A7
A BE3lHoz 793t 3bF A0 WA AASE A= I ZE JAL 7

YA, BE Aol st 997t Al Ehd o A det AF
HARE A% 7FssHAl A dEE Yuidntal HiTh3d

S U

QoA AFFHL 1996H0] mFES0] ANG AAA &5 ‘La Bia
Campesina oA B U2 A2 n|o] djgt B A s} -?46]1 =
783ty 4149l /fgoE oAt ‘La Via Campesina = A4
S “PEFog AAST A& 7Rsot uhHo g AMAbg Ak} 670*5}1
Ao R AAS Al AHT & e AR dE, 1P AAR 4
F Y AAE 228 YT £ Sl d@I'E HYerts3d)

2007'@ 249 2 NyéleniolA G AFFARHNA sHE2 49
F49 6714 845 AF o™, Food Secure Canada® People's
Food Policy IolA A4l A 4ol g 714 845 F7tsto] 2
=9 7719 847 HEUT 7= i) Al g A0l AF i) A4
I 719 £4, iii) AT 59, iv) AR EF, v) AF AlAFY AR
3k vi) A9 W BA, viD) 219 A484 FAlolth.30)

34) AHEE, MEUASOAR(BMY: 2023.4.17.)

35) SeedChange(&A4: 2023.4.17.)
36) Ibid.
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37) Ibid.
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39) Clapp(2017), p.88.
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ohar AQkettt, o] Aol gt Yt ARgARE S SHA] Fetthe ARdo] &
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FARES GRot 2 YARRS] AR E&o] He AoE Ust
Yilma et al.(2020)2 sAH=E0] 7F47] oJAd 9] vjFFFA HAHE s+
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