'.) Check for updates

3ol et - ollUx|sHelx| https://doi.org/10.7846/JKOSMEE.2023.26.4.432
J. Korean Soc. Mar. Environ. Energy ISSN 2288-0089(Print) / ISSN 2288-081X(Online)
Vol. 26, No. 4, 432-443, November 2023

Original Article |

Sl sl eFE2: Akslel ik 23
A A A 5SS s -

Fa3!
Sl Y AATAE] B714

Research and Implications of the Deep Sea Water Industry in Korea:
Focusing on legal system improvement and market changes

HyunHee Ju'
Principal Research Specialist, Korean Institute of Ocean Science & Technology, Busan 49111, Korea

Q o

Feuehs 2008378 s|gHTT A1E 238 AlFgeH, 20239 @A 1592 A GARE o Yo a3t
AFATT AL S FAAN A AL o)Fe it ol= W29 7L, 7199 T, 719 A9E
I AE 79 571 59 83 AEE Uehta Qo). 53] @A sjHST A A7l o Ao Id
=3 Yk o] AR A7) ke 7 AR gl A 849318 f8 1 57 A gk A Vs
N A9, 225 AkA 9] eRe] dte B 4 Uk 53] 20099 o F SRE TSRS i B el #d
HE o dig 7485} 712 R&D F3& T3 AR7IE A4S AFHTT A 999 il 24 T4 A
874 24 2 9E8E P A= T, T ol SAHAR Hrle} ke At ojhelle 1 $AIg £
o 9% EAFCE 94, A 2A71E HEE Axe] BFE AATEI} o103 Q1o H, A1t 7199 Z%de] )
g A EAl S FAF EARTE EF TH=Ed,, TAEIAL Y, TASARITH) S R U
2AA L F8 TEE 719 A2 ARAHT 2RI AFAA] o] T2 FAR ALl e Al
BRIt 202392 A|4xt AFATT 712AI0] TR = AE, Il ST Aol thg 2wl Bk A,
T3 Wskehe 8738 e vAIA ] AR 1S AL sk T3 Al 53] 1, 2, 321 Al 23 &
FAFr 888 1t BFE AR AT ARl tiF AEH AT 7199 AR FYE RER S
Ve A BF AR AZo] ¥ Fojrt, B =2 Ful APHTT Al di# 123 A FF AFHTT
&g-2] tztsle) 419 el A4 el AAlsolof ¥ F AR LIE AASta ot

Abstract — Korea began its deep sea water industry in eamest in 2008, and as of 2023, it has reached 15 years of
industrial history. So far, the deep sea water industry has achieved significant growth in quantitative terms. This sit-
uation is reflected in intuitive indicators such as increase in sales, number of companies, regional distribution of
companies, and increase in number of products. In particular, the current growth stage of the deep sea water indus-
try is diagnosed as having settled into the growth stage. This achievement of industrial growth can be seen as the
result of various national policies and technical support promoted to expand the market and industrial revitaliza-
tion, as well as the efforts of the industry. In particular, the revision of the "Deep sea water Development and Man-
agement Acty and support for technology development through R&D implemented after 2008 are evaluated to
have played a significant role in expanding the scope of the deep sea water industry and creating a consumer-cen-
tered industrial environment. However, behind these positive results and evaluations, there are also limitations and
challenges. First of all, the industrial structure centered on the production of drinking water has continued since the
early days of the industry, and the entry of new companies is minimal, which is a limitation of the deep sea water
industrial ecosystem. Another is the dynamic structure of the management system intertwined with the "Drinking
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Water Management Act s, "Korea Food Code., and "Salt Industry Promotion ActJ. This appears to be acting as
a structural limitation in the company's ability to pioneer new markets and produce high value-added products.
2023 is the year in which the 4" deep sea water basic plan is established, and it is important to objectively evaluate
and diagnose the domestic deep sea water industry and set a future-oriented policy direction by considering the
changing environment. In particular, policy directions and detailed strategies will be needed to consider the use of
deep sea water across primary, secondary, and tertiary industries should be considered. also policy directions and
detailed strategies are needed to improve the concentrated industrial structure, advance the deep sea water industry
into new markets, and encourage new companies to enter the deep sea water market. This paper examines the
domestic deep sea water industry and presents policy directions that must be prerequisite for diversifying the use of
deep sea water and securing the competitiveness of the industrial ecosystem in the future.

Keywords: Deep Sea Water( 3] %4 5-5), Development(7]] ), Utilization of deep sea water(3] ¥4 55 &-4),
Industry(:t%]), Industrial structure(A}] %), Policy direction(7d 21-3k)
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Table 1. Status of designation of deep sea water intake areas in Korea

No. Intake sea area name Region Designated date ~ Maximum water intake per day Note
1 Goseong Ohho Goseong-gun, Gangwon-do 2008.2.11. 5,000ton
2 Yangyang Wonpo Yangyang-gun, Gangwon-do 2008.2.11. 2,400ton
3 Ulleung Hyeonpo Ulleung-gun, Gyeongbuk-do 2008.2.11. 3,000ton
4 Ulleung Tacha Ulleung-gun, Gyeongbuk-do 2008.2.11. 2,000ton
5 Gangneung Jeongdongjin Gangneung-si, Gangwon-do 2008.4.10. 10,000ton No intake
6 Donghae Chuam Donghae-si, Gangwon-do 2008.4.10. 3,000ton
7 Sokcho Oeongchi Sokcho-si, Gangwon-do 2008.4.10. 30,000ton
8 Ulleung Jeodong Ulleung-gun, Gyeongbuk-do 2008.4.10. 1,800ton No intake
9 Samcheok Jeungsan Samcheok-si, Gangwon-do 2009.4.30. 5,000ton No intake
Data source: 2023 deep sea water annual implementation plan.
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Fig. 1. Sales status of the domestic deep sea water industry(2008-2022).
Data source: Ministry of Oceans and Fisheries(internal data).
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Fig. 2. Changes in regional distribution of companies manufactur-
ing deep sea water-related products(2019(left) and 2023(right)).
Data source: Reconstruction Our own findings.

Tl AFHE e Bt ol @2 AT FTdel
BT AA5e AR R £ ¥ 53] FAE A9 AT A
A4 S3lska Q7] WEQ 2o & & Qlrk v 20239
&, 371, 34, AgkE T AT AT B A9E A9
gAY v wE FnF EEHT YL ¢ 5 Ut

ol ¥ Ao ¥ 7| w2 vizlke A A9 A5F
A AGOE AN 5 3o, FAOl FHQ FSHA Y 37
£ guste AL £ 4 Yo

2.3 S| SIS Ll 4F T
AR08 Aol GAE Rdsh= A 2o]E Alo]E (Industry Life

]
v
a
L
v
Introduction : Shake-out : Maturity Decline
g
Time

435

Cycle)”] 533 AXE L3 435 41999 dA= H37=
2035 Aoz AdF Fig 3 Ul S AK9E Azl u
E W& TR 58 7IE0E 3o 23 do|r}. 1] 2008d
BE 2022970409 miE F0)15 B, 2021958 v)1E 2 29
& 717k ol A] 3 e, o) A El) X Alo]Eel A e}
= 43719 AR 9l dlE igle] S4olnt, 4118 dAE &
h= A7} wiEd 9 3= AL ol ARl e g 3
A& 21R19] AREA Ade] A AE 2 58 4 Sl o F
Zdo A 3l A3 AL 4371 A QEE JdEch
o= 201937 Blwsl] SAIH LAE o]F Aot oA, 20194 =
U A AR E9P16lA 3729 B2 R 2dE
3,4 23719} vlus] &%) vl T8 2AAE EShe &
g B

3HA, 9 Fig. 3°] REF = dnbH o T F4E = A glo)
I Alo|E dte] gAME 543 24F vERiT it EollM B
Zo] ARIGAE Adsh= dlols viEE A9l s tae) 544
A B} EABE=H], U A5 AL 9376 2% Aoz
A= A3e] 78, 7H, /5% 5] AZeM e 4F- A9
437) B9 248 NFAFIA Ktz = ACE APt o
A, 20229 A3 AE9 AR diEL 5009 FEE JAH=
o, ol % wiE e 2R ST f). 53] A5 A bl
£9] 70% oPde] H=E9E ARSI 5 41999 Ag Ao
2022 2% 28t AT vwdH I FEE Zth(The
Chosunilbo[2022]). AAJE wl}E€] THEE T8 A5 EdA 2
AN AES 4G4 A diEE 7RI Bl F, g9
AT, &7 52 Alsta 435 A7 Al 2Ash=s FopRE
itsto] FHsh= 14 AL R Zo)7) itk Jddx
£t @A) AT vlE TEE ATER & 5 Yok =5 A

| Introduction | Growth Shakeout | Maturity Declne
Core A0 some marketre  RAD, some Manufzcturing. process  Manufacturing, process:
Competency manutasiuring. Procats angnesring engnearing markating  endineering marketing.
marketing sefvice
Innovation  Procuct innowation Froduct innovation Rfter smerpence of Proguct iepavation low,  Prouct innovation ot 3
decreasing. orice standard. oroguct orocess innovation high  minimum. orocess
fnnovation increosna Innovation decreasing innovation at a maxisum
fapidl. process
Innovation increasing
rapidh
Market  Siow High Moderate and siowing  Nane to moderate Negatiee
Grwin down
MarketSke  5mal Moderate Lorge Lorgest Small to mocerste
Frica High Falling Moderate Low Low to high
Number of  Few, If amy Many Fewer Moderate, bt karge Few. I any
Compettors
Twoeo!f  Technology enthusiosts  Eor soonters Early maiority Late majority Lonmards
Euyers
Distribution  Limited distrioution Expansian of oistribution  Ootimum Utilize all gistribution feduce distrioution
network  channals chnnsis channels channalz
Strategic  Morket acceptance Stking out 2 Srong Burviving v crawing on - Maintaining siroeg il harvest. mantoin. or
iective :it:!mi: ml%lgan “Ueen pociets” sirategic position consolidate
enerating “seen

pockets”

Fig. 3. The life cycle stage of the domestic deep-sea water industry(left) and Characteristics by stage(right).

Data source: Reconstruction Our own findings.
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Table 2. Trends of Deep Sea Water in Overseas countries
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Nation Recent development direction

Implication

-Industrial development within the NELHA complex in Hawaii

-Started with temperature difference development and aquaculture

-Change to focus on energy (refrigerant) and temperature difference power generation
-Production of functional raw materials through high value-added fish and algae culture

Us
(1974)

-Development of experience and tourism products

-Utilization of deep ocean water, diversifica-
tion of industry and products, and high
added value

-15 water intake facilities nationwide and free fountains for raw water and concen-

-Development of tourism and leisure prod-
ucts combining facilities such as terrazzo
therapy

-Expanding the use of concentrated water
and differentiating functional products

-Increasing proportion of expensive marine

Jasi trated wa?e; ) )
(1976.) -Energy utilization for sustainable use
-Focus on multi-use model of deep ocean water
-Tourism products utilizing Terraso Tarapi facilities
-83 companies distributed evenly across the country
Taiwan -Expansion of high value-added fish farming
(2005-) -Industrialization of terrazzo therapy facilities and equipment

-Diversification of products through use of concentrated water

products and functional raw material
production (aquaculture)

Data source: Reconstruction Our own findings.
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Table 3. Revision and Meaning of the Deep Sea Water Act

Purpose

Revision status (revision date/enforcement date)

Expand new
markets &
Promote
industries

- 2016. 7. 1. Partial revision of the “Enforcement Rules for the Development and Management of Deep Marine Water Act”

: As the*Enforcement Rules of the Drinking Water Management Act” were revised to allow installation of carbon dioxide
gas injection facilities to produce carbonated water at manufacturing plants such as drinking spring water, the drinking
water is subject to the water quality standards of the “Drinking Water Management Act”in the same way as drinking spring
water. Carbonated water production is also permitted at deep water manufacturing plants.

- 2017.3.21. Partial revision of the Act on Development and Management of Deep Marine Water

: Overall operation and management system such as new business license, registration, and water quality inspection follow-
ing the establishment of deep sea water treatment water manufacturing and import business, notification of acceptance
within the period for report of development business succession, etc.

Relieve the
burden on
industry

- 2012. 6. 27. Partial revision of the “Enforcement Rules for the Development and Management of Deep Marine Water Act”

: When a manufacturer of deep sea water for drinking conducts a self-inspection on deep sea water for drinking, all items
specified in Annex 1 of the Rules on Drinking Water Quality Standards and Testing, etc. must be inspected more than once
per quarter instead of more than once per quarter. Relieve business burden on business operators

: Improved business convenience for civil servants by shortening the processing period for license applications for deep
ocean water development business from 60 days to 40 days.

-2013. 1. 17. Partial revision of the “Enforcement Rules for the Development and Management of Deep Marine Water Act”

: Among the water quality tests for deep ocean water conducted every quarter, the test cycle has been relaxed to include
radioactivity at least once a year.

- Partial revision of the Enforcement Decree of the Act on the Development and Management of Deep Marine Water on
November 19, 2014

: In order to alleviate the burden on the deep ocean water-related industry, the rate of the deep ocean water usage fee imposed
on drinking deep ocean water manufacturers and drinking deep ocean water importers was reduced from 10/1000 to 5/1000
of the average selling price of drinking deep ocean water.

- Partial revision of the Enforcement Decree of the Act on the Development and Management of Deep Marine Water on June
8,2021

: In order to revitalize businesses using deep ocean water, the deadline for exemption from deep ocean water use charges has
been extended from December 31, 2020 to December 31, 2024,

-2021. 6. 17. Partial revision of the “Enforcement Rules for the Development and Management of Deep Marine Water Act”

: Among the facility standards for deep sea water development business and drinking deep sea water manufacturing busi-
ness, inspection equipment is considered to be equipped if the right to use it is secured through a lease agreement, etc., and
if it is intended to operate deep sea water development business and drinking deep sea water manufacturing business
together, a laboratory and inspection facility are required. Reduces the need for duplicate equipment

- 2012. 10. 31. Partial revision of the “Enforcement Rules for the Development and Management of Deep Marine Water Act”

: Clarifying the base date for the number of violations based on the date of administrative disposition for the same violation
and the date the same violation is detected again.

: Violations of deep sea water quality standards are subdivided, and in case of violation of hazardous substances standards,
license will be suspended from the first violation, and warning will be given in case of first violation of other items.

- Partial revision of the Enforcement Decree of the Act on the Development and Management of Deep Marine Water on
November 19, 2014

Strengthening : If the deep sea water does not meet the water quality standards, the water quality testing agency reports to the head of the

regulatory Regional Maritime Affairs and Port Office, who can directly take necessary measures, so that necessary measures can be
effectiveness  taken, such as an order to quickly stop water intake. (Strengthening the effectiveness of deep ocean water quality manage-
ment through delegation of authority to the Minister of Oceans and Fisheries)
- Partial revision of the Enforcement Decree of the Act on the Development and Management of Deep Marine Water on
August 19, 2020
: The upper limit of fines imposed in lieu of business suspension on drinking deep ocean water manufacturers, etc. has been
increased from 50 million won to 100 million won. The “Act on the Development and Management of Deep Ocean Water”
has been revised (Law No. 17062, February 2020). As promulgated on the 18th and implemented on the 19th of August,
the standard amount of daily fines according to the business's annual sales has been raised.
iicﬂt’r&;g[ia:ﬁ?s - 2009. 11. 27. Partial revision of the Enforcement Decree of the Act on the Development and Management of Deep Marine Water
Water 2. As the water quality improvement charge for drinking spring water under the Drinking Water Management Act has been
M Ak drastically reduced, the use charge for drinking deep sea water has been reduced to maintain fairness between charges.

Data source: Reconstruction Our own findings.
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Fig. 4. Deep Sea water R&D to support industry(2011~2017).
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Table 4. Possible areas of application for diversification of the deep sea water industry

Classification Detailed products and services

Fisheries High-quality processed marine products, marine product farming, livestock farming, seaweed culture, seed culture
of seasonal marine organisms, etc
Agricultural products grown with liquid fertilizer that reduces the salinity of deep sea water

Agriculture Eco-friendly crop cultivation, soil improvement, hydroponic cultivation, special crop cultivation, etc., high added
value of agricultural products, organicization, etc.

BeRGERG Food and beverage products such as beverages and alcoholic beverages, foodstuffs, confectionery, health foods,

g salt (using extracts), etc.
o Providing marketability and hygiene infrastructure for various seafood distribution industries such as trade and

Distribution livestock farming

Medical/Leisure/Beauty Functional medicines, thalassotherapy (bath therapy), cosmetics, deep sea water swimming pool/water play, spa
facilities, eco-friendly clean town, etc.

Energy/Resources Rare metals, new materials, renewable energy, temperature difference power generation, seawater cooling system, etc.

Data source: The 3™ Deep Sea Water Basic Plan
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Fig. 5. Dynamics of deep-sea water-related products and related legal systems by issue.

Data source: Reconstruction Our own findings.
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