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Table 1 Numbers of aquaculture facilities and oyster farmers in main oyster-producing areas in Taiwan in 2022
Main oyster Overturned frame Straight frame Floating frame Longline Total
producing areas  facilities farmers facilities farmers facilities farmers facilities farmers ~ farmers
Tainan 3,145 393 189 11 7,980 188 0 0 580
Changhua 1,800 575 0 0 0 0 0 0 575
Chiayi 1,440 432 0 0 6,506 225 0 0 547
Yunlin 2,996 226 8,850 40 2,010 103 0 0 275
Penghu 0 17 0 0 314 3 1,021 51 58
Lianjiang 0 0 0 1 0 0 14 5 13
Total 9,381 1,643 9,039 52 16,810 519 1,035 56 2,048

Source: aquaculture fishery stocking query platform (https://fadopen.fa.gov.tw/fadopen/about.jsp)
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Table 2 Key industrial concerns of oyster farmers in Taiwan’s primary oyster-producing regions.

Key words of the problem

Brief description of the problem

Aquaculture environment

A1. Environmental degradation

1.The disappearance of lagoons and coastal erosion.

2.Qigu Lagoon, Waiyuding Island, coastal intertidal zones, and sandbanks are
severely silted, leading to shallower water depths.

3.The changing environmental structure and water flow have reduced the
suitable area for oyster cultivation.

A2. Rainfall deficiency

1.The high salinity levels in the marine environment make it conducive for the
proliferation of oyster drills, oyster leeches, fouling organisms, and other pests.

2.The river lacks sufficient water flow to flush away the sediment and mud
accumulated at the riverbed.

A3. Intense rainfall

The significant erosion of sediment from upstream to downstream results in a
rapid increase in salinity and osmotic pressure. This abrupt change adversely
affects the growth of oysters and can lead to mortality.

A4. Typhoon

1.Facilities and floating sheds may be lost, damaged, or submerged, and oyster
clusters may fall due to collisions with each other.

2.Coastal erosion leads to the influx of sediment and marine debris into the
aquaculture area, resulting in an increase in marine debris.

A5. Deterioration of water
quality

1.There are numerous factories upstream of the aquaculture area, and their
wastewater discharge affects water quality.

2.High water temperatures and oxygen deficits in summer, along with
deteriorating algal conditions or algae mortality in winter lead to the
deterioration of water quality.

Aquaculture technology

B1. Delay of oyster seedlings

1. Weakened and unstable quality of oyster seedlings.
2. Delayed attachment of natural oyster seedlings.

B2. Parasites and diseases

Hazards from oyster drills, oyster leeches, and covering organisms leading to a
decrease in the oyster survival rate, and requiring extensive efforts for prevention
and control.

B3. Cost of new materials

The cost of eco-friendly floats and oyster rack materials is high, with subsidy
conditions varying among counties and cities.

B4. Failure to fatten

1.1t could be influenced by factors such as water quality, climate, rainfall, and
changes in algal composition.

2.High stocking density and extended rearing period increase aquaculture risk.

B5. High aquiculture density

Low profits and high labor costs force higher stocking densities, causing uneven
nutrient distribution and increased susceptibility to oyster drills, leeches, and
covering organisms, resulting in poor fattening and higher mortality rates.
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Table 2 Continued

Key words of the problem ‘

Brief description of the problem

Import and marketing aspects

C1.

Imported oysters
(Vietnamese oysters)

1.Large-scale imports of Vietnamese oysters have reduced purchases of local
oysters by traders, impacting the entire oyster aquaculture industry chain.

2.Local oyster farmers face reduced profits and lower prices, which affects their
willingness to stock and decreases demand for oyster seedlings.

3.lmported oysters being sold with Taiwanese oysters or falsely labeled as the
renowned oysters affect the rights and interests.

4.Possible drug residue or heavy metal concerns.

C2.

Decrease in purchase price

The surge in Vietnamese oyster imports has depressed local oyster prices and
reduced purchases, leaving producers and processors unable to profit.

C3.

Traceability system

Applying for traceability certification is cumbersome and costly without any
tangible benefits, as oyster prices remain unaffected. Additionally, annual testing
expenses further add to the financial burden.

C4.

Operating costs

Rising wages and aquaculture material costs drive the need for increased
production capacity, resulting in excessively high stocking densities.

Government policy

D1.

Insufficient labor

1.Opyster farming tasks such as seedling separation, relocation, harvesting, and
pest control are labor-intensive. However, an aging farming population
struggles to afford and manage these tasks.

2.Restrictions on hiring migrant workers for oyster farming were only recently
eased, with many resorting to disguised registrations of fishing vessels for this
purpose.

D2.

Difficulty in disaster subsidy
assistance

Limited disaster relief funds, restricted access to relief for those without
registration or fishing rights, and minimal subsidies despite extensive meetings
and surveys hamper post-disaster recovery efforts.

D3.

No fishing rights

1.Unable to provide evidence to apply for natural disaster relief for those without
fishing rights

2.The oyster farming area is restricted after delineation by public agencies such
as the Port Authority and National Parks.

D4.

Aquaculture prohibition for
three months

To mitigate the risk of typhoon damage, aquaculture with floating rafts is
prohibited in three coastal aquaculture zones of Tainan City from July to
September.

D5.

Insufficient dredging

1. Access to the port, adjacent river channels, and oyster farming areas are all
affected by silt and mud accumulation, leading to the disappearance of
aquaculture areas, sediment-buried oysters, blocked waterways, and
inconvenient port access.

2.The county and municipal governments lack sufficient funds, leading to
infrequent and limited dredging activities, along with changes in dredging
regulations.

External human factors

1.Industrial wastewater discharge upstream or pesticide use pollutes the water
quality.

E1. Wastewater pollution 2.Sludge from dredging and port construction activities is transported and
dumped into the open sea
1.Wind power facilities and undersea projects cause sediment on the seafloor to
be raised. After green electricity projects were set up in Changhua and Yunlin,
E2. Green energy project the survival rate of oysters decreases year by year.

2.Aquavoltaic solar panels increase reflection temperatures and discharge
cleaning wastewater, potentially polluting surrounding water.
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Table 2 Continued

Key words of the problem

Brief description of the problem

E3. Floating shed damages

1.Oyster sheds entangled with drift nets or other fishing cages result in the
cutting off and loss of floating rafts or anchors.

2.Restoring aquaculture areas is labor-intensive, and removing external
fishing gear involves cutting oyster clusters, resulting in damage.

E4. lllegal harvesting

Non-farmers trespass into oyster breeding areas for illegal oyster harvesting

Source: Compiled according to the results of a survey of oyster farmers in Changhua, Yunlin, Chiayi, Tainan from March to

May 2023.

Mook

— Bl

R R T R B R T 2R P U A
A EklE ~ R R AR D U
R E > ZRE 2P - FEFIE LR
A E - RIEEARWTIEE 57 Ry 2 B T 04 -

(—) tiRE - BFEERRILPIE

It 3 WAV A R SR A R SR
C2E/\NER O B -ERR I ~ 1IN B0
BT I IIEL VDI Y T DAY
TR - Wil R AR IS T
R R - BEIIERE T - tEtiEE
FEL BT AT e A8 53 2K 1 TS TR P B i
Aoy e T R B SRR > B P s
PEFRIHA T RS 12 M H -

4N Fig. 1 Jz Table 3 13411 It 3 BWAVEIHF{E
AT R REEE T H o > SRR [ e A ] RE RS
A S HEHE - DU 8 R B R
R ol (Al BEES{E GRIITER) (8.4, 3) »
(B2) #RgkE (9.0,4)~(Cl) ML (EREHT) (8.8,
2)~ (D2) SAiEE (8.5,5) ~ (DS) D (8.9,1) ¢
fE (Al) BB B H AR R
BEECOCE TR F RIS E D NI YE I it
MR - YIRS R I S ER B A i B /K E L
s e N HoK GRS > AR AR
e/ o R RAFAER IRV ES - EANE
BEIHYE - (B2) fiNad® ¢ VA ERIE 1 EAilR
IR - IR B RE R - WTREREL
AR D R - L I iR 5

179 BR AR (R T R DAOK BT TR - 3975
ZACERE AT > WA BT I A s - 28
FA IR A AE R RS R MR H R - (C1)
AE TR (RRe ey ¢ iR 2 T S 5 BR
BT - FRIE 7 FE R (RS (5 B A R R e B e
o BREZEARSRERIL - B Rl 09 A iR
Ry R EE O H R - REEEA
TS - [FIRFRCD U o SEEOR 3R
TRUE Y o I TR A o fERRE KB
AEEFE TEAEE T - BEFIR R
TR B R - (D2) SEAlEE - HhUEERIE A SRR
TEH BRI R ~ R ERRE N R SO
laR RN AN 7 RPN 1]/ 2 P S = i
e IRAE RS R bk - 117 SR B R A R i Bl
> TREEEH HN GRS EA R VIR - ShR
B ARk > BORHAEE - (DS) THID - AMER
BB VO PNEI IV IR = > TS IR s B
UINSENERN T 7 I N S TR RN
BHEBUR TS > [HIRSCERAE - R
AR E S Mo s 8 SO RE URYRED NI T i ke -
i > B R Ry IR EE T 0 (D3)
HERCEMERL (D4) %538 3 HIAEHE - TR
“EEAATR T FIE P B 1SR LB TR
g o WAEHCSEAERIRTE - EEEE 3 WH 2=
AR A PR - BRI

RIELE-Z 3

(D) Lk~ ZFE - EE

it 3 WA EE R G A DR R - K
185 REIHF » G F I H il B A B Ay
—Fh o EEBZE - 1 EREETRIA 8,000 HHMY
TS R HIAE 2= R T R TR - T —



R T T R I < RS B R R T 51
Table 3 Importance rankings and weights of industrial problem items considered by oyster farmers in Tainan
Ranki Cigu, Jiangjun and Beimen Districts Anping, Annan and South Districts
ankin
8 Problem items Weight Problem items Weight
1 D5. Insufficient dredging 0.213 C1. Imported oysters (Vietnamese 0.397
oysters)
5 C1. Imported oysters (Vietnamese 0.197 Ad. Typhoon 0.135
oysters)
3 A1l. Environmental degradation 0.146 E3. Floating shed damages 0.111
4 B2. Parasites and diseases 0.088 D5. Insufficient dredging 0.087
5 D2. Difficulty in disaster subsidy 0.056  D3. No fishing rights 0.073
assistance
6 B4. Failure to fatten 0.051 C4. Operating costs 0.057
7 C2. Decrease in purchase price 0.051 B2. Parasites and diseases 0.054
8 E1. Wastewater pollution 0.047 A1. Environmental degradation 0.018
9 C4. Operating costs 0.043 D1. Insufficient labor 0.018
10 A5. Deterioration of water quality 0.042 D4 ﬁ‘%‘:}?ﬁ;’lture prohibition for three 0.016
11 B1. Delay of oyster seedlings 0.027 B5. High aquiculture density 0.013
12 A3. Intense rainfall 0.017 A5. Deterioration of water quality 0.009
13 E2. Green energy project 0.017 B3. Cost of new materials 0.009
14 A4. Typhoon 0.004 B4. Failure to fatten 0.004
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Fig. 1 Geometric means of industrial problem items considered by oyster farmers in the Cigu, Jiangjun and Beimen

Districs of Tainan (A1. Environmental degradation, A2. Rainfall deficiency, A3. Intense rainfall, A4. Typhoon, A5.
Deterioration of water quality, B1. Delay of oyster seedlings, B2. Parasites and diseases, B3. Cost of new materials,

B4. Failure to fatten, B5. High aquiculture density, C1.

Imported oysters (Vietnamese oysters), C2. Decrease in

purchase price, C3. Traceability system, C4. Operating costs, D1. Insufficient labor, D2. Difficulty in disaster subsidy
assistance, D3. No fishing rights, D4. Aquaculture prohibition for three months, D5. Insufficient dredging, E1.

Wastewater pollution, E2. Green energy project, E3. Floating shed damages, E4. Illegal harvesting).
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Fig. 2 Geometric means of industrial problem items considered by oyster farmers in the Anping, Annan and South

Districts of Tainan (A1. Environmental degradation, A2. Rainfall deficiency, A3. Intense rainfall, A4. Typhoon, A5.

Deterioration of water quality, B1. Delay of oyster seedlings, B2. Parasites and diseases, B3. Cost of new materials,

B4. Failure to fatten, B5. High aquiculture density, C1. Imported oysters (Viethamese oysters), C2. Decrease in

purchase price, C3. Traceability system, C4. Operating costs, D1. Insufficient labor, D2. Difficulty in disaster subsidy
assistance, D3. No fishing rights, D4. Aquaculture prohibition for three months, D5. Insufficient dredging, E1.
Wastewater pollution, E2. Green energy project, E3. Floating shed damages, E4. Illegal harvesting).
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Table 4 Importance rankings and weights of industrial problem items considered by oyster farmers in Chiayi

Ranking Problem items Weight
1 C1. Imported oysters (Vietnamese oysters) 0.246
2 B1. Delay of oyster seedlings 0.209
3 A4. Typhoon 0.119
4 D5. Insufficient dredging 0.113
5 C4. Operating costs 0.064
6 D2. Difficulty in disaster subsidy assistance 0.060
7 E3. Floating shed damages 0.044
8 A1. Environmental degradation 0.038
9 C2. Decrease in purchase price 0.027
10 D1. Insufficient labor 0.022
11 A1l. Environmental degradation 0.020
12 A5. Deterioration of water quality 0.014
13 B1. Delay of oyster seedlings 0.007
14 E4. Illegal harvesting 0.007
15 C3. Traceability system 0.003
16 E1. Wastewater pollution 0.003
17 E2. Green energy project 0.003
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Fig. 3 Geometric means of industrial problem items considered by oyster farmers in Chiayi (A1. Environmental
degradation, A2. Rainfall deficiency, A3. Intense rainfall, A4. Typhoon, A5. Deterioration of water quality, B1. Delay
of oyster seedlings, B2. Parasites and diseases, B3. Cost of new materials, B4. Failure to fatten, B5. High aquiculture

density, C1. Imported oysters (Vietnamese oysters), C2. Decrease in purchase price, C3. Traceability system, C4.

Operating costs; D1. Insufficient labor, D2. Difficulty in disaster subsidy assistance, D3. No fishing rights, D4.
Aquaculture prohibition for three months, D5. Insufficient dredging, E1. Wastewater pollution, E2. Green energy

project, E3. Floating shed damages, E4. Illegal harvesting).
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Table 5 Importance rankings and weights of industrial problem items considered by oyster farmers in Yulin
Ranking Problem items Weight
1 A1. Environmental degradation 0.294

2 C1. Imported oysters (Vietnamese oysters) 0.275

3 B1. Delay of oyster seedlings 0.057

4 A5. Deterioration of water quality 0.041

5 D1. Insufficient labor 0.039

6 B3. Cost of new materials 0.038

7 E1. Wastewater pollution 0.038

8 D5. Insufficient dredging 0.035

9 B4. Failure to fatten 0.034

10 C4. Operating costs 0.033

11 A3. Intense rainfall 0.026
12 B5. High aquiculture density 0.026
13 E2. Green energy project 0.026
14 D2. Difficulty in disaster subsidy assistance 0.018
15 A4. Typhoon 0.009
16 B2. Parasites and diseases 0.009
17 C2. Decrease in purchase price 0.004

Geometric mean
oW A N0
© o o o o o o o o

0.0

A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 D1 D2 D3 D4 D5 El
Industrial problem items

Al

E2 E3 E4

Fig. 4 Geometric means of industrial problem items considered by oyster farmers in the Yulin (A1. Environmental
degradation, A2. Rainfall deficiency, A3. Intense rainfall, A4. Typhoon, A5. Deterioration of water quality, B1. Delay
of oyster seedlings, B2. Parasites and diseases, B3. Cost of new materials, B4. Failure to fatten, B5. High aquiculture
density, C1. Imported oysters (Vietnamese oysters), C2. Decrease in purchase price, C3. Traceability system, C4.

Operating costs; D1.

Insufficient labor, D2. Difficulty in disaster subsidy assistance, D3. No fishing rights, D4.

Aquaculture prohibition for three months, D5. Insufficient dredging, E1. Wastewater pollution, E2. Green energy
project, E3. Floating shed damages, E4. Illegal harvesting).

(CD) 3

HELTH (BEFEHT) (8.6, 2) ~ (C4) AL BUA
(8.9,10)~(D1) KT (8.7,5)~(D2) SHfif (8.5,14)
B (Ds) 8D (8.9, 8) F 6 HH - (Al) BEiFb
HPRAEBIGENNE  EMRERIRNER BEnESEES

(R - (ESEE 2 7k R R B e VD YRR B S R
B L RS B ) HH 9 - R AR
REUKRIEMLT R ER IR - BEP RiEA
AR B R

] RE R R oy i B (RIS R S AR SR T i 1IN RS BV ININHEI T - BE AR AR - K



56 sk

RUBLERIHE 5 5200 15 RS/ AR 28 9 22 ] T AE
(D1) K THIIREERS T - AR e
TSHRA A TEIE BRI R T
& FEMARS [HESMZ IR » F20E P DURE RIS Ty
JiAGET 0 ~ BAH ~ BRTE - WOEE © 2020 FFEH
TTERIELL - PklE RS HREI R/ M R
T 3 HARBIFES TrlHES 1 AOMER T - B
R IR R T HEE - FERIIER TISIE T B
AP S G 2SR DLy
FERHIMNERS T FIRHE SRS BRI T
FARH SRR P AR T B R R A
FRIRFEAS i S B G - SRRy (BL) W B AE s
BL (AS) KEEALIHE > RO g8 RsE 8
o3 HE G R PR 3 BE 4 NBAL - 2
L A SR TR 2/3 SRE EMIR » S AR AT RE
ZER MRS Rt B LRI - 2R 5 SRR
PR SUAE S B P R U SR I E - DURCT i A i
BA— > AEBAER ATRE T G 7K T A kel
TRIZHITEIE - B S W R IR B ReR -
(AS) KEEALTTH » SERHERR A - (BT
FRRAR HIUBERS - BIHFRERy rIRESE AR 2
B S s AL TR R K - I Bk R R
JE\EE TR - SR ik K B R B - TS
EAIEE R -

9 ~ AL G754 ~ i)

AL DOV R Ty 1 - L RE

FETRIIRE R R o Hp R A E AR 12 R
PN o ARSI R T SO 5 S B B
AT TR - B B T b5 A R v T S ek B
KITBE R » T5 SES e 2 R EXAR A B T3 &
B ERVRA S T B N R AR A ) (T /NS
bR ERYTTAET S - ERAE AL i A W A
HEmoRE D - HEHFRRUIBREA T @I > th
A ERSR EIRE AR RS - 2L
SRE BRI R - S ERRH B E B R R
sV BRI EEES o (HPIIEE 3,000 {5
U -

{& Fig. 5 Bl Table 6 1341 > FALIRERIE LA
oo Tl e KT RERL By (A1) BREEZ1E (8.6,
1)~ (AS) ZKEEME (8.0, 5) ~ (D3) EIHEHE (8.5,
6) ~ (D3) {HIA (8.1, 3) Bl (E1) BE/ki5He (8.9,
2) - Hrr (A1) BREEZ(LEL (DS) 1EID SRR
FORAH 0 T B SR IR R S W /K PR B B VD IR
R A R T RN Bk o B A R
P A EE AR RIREAE - BEAEE > LR
R AR TS B HTR 2K U
AT TR I R A 5 > AERZA LB SE MG - ffiak
FFZ BB - R AR T BB AR TR F
I - ARG TG - RENCERALHEARE - 2R EH
HEFERIHE - INELAE (AS) ZKEE(LEL (E1) BEkis
FeIa - I R R E A A TS B 1
FE SR BIE R VB - 3502 B R A B R A A 5
fysEH - (D3) HEMSERERTr - ERE LERE
SIS 2019 SRR R BEHT - TRALRR

Table 6 Importance rankings and weights of industrial problem items considered by oyster farmers in Changhua

Ranking Problem items Weight
1 A1l. Environmental degradation 0.321
2 E1. Wastewater pollution 0.154
3 D5. Insufficient dredging 0.104
4 C2. Decrease in purchase price 0.095
5 A5. Deterioration of water quality 0.076
6 D3. No fishing rights 0.076
7 B4. Failure to fatten 0.055
8 D2. Difficulty in disaster subsidy assistance 0.031
9 B1. Delay of oyster seedlings 0.026
10 B2. Parasites and diseases 0.026
11 A4. Typhoon 0.025
12 E2.Green energy project 0.008
13 D1. Insufficient labor 0.004
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Fig. 5 Geometric means of industrial problem items considered by oyster farmers in Changhua (A1. Environmental

degradation, A2. Rainfall deficiency, A3. Intense rainfall, A4. Typhoon, A5. Deterioration of water quality, B1. Delay
of oyster seedlings, B2. Parasites and diseases, B3. Cost of new materials, B4. Failure to fatten, B5. High aquiculture
density, C1. Imported oysters (Vietnamese oysters), C2. Decrease in purchase price, C3. Traceability system, C4.

Operating costs; D1. Insufficient labor, D2. Difficulty in disaster subsidy assistance, D3. No fishing rights, D4.

Aquaculture prohibition for three months, D5. Insufficient dredging, E1. Wastewater pollution, E2. Green energy

project, E3. Floating shed damages, E4. lllegal harvesting).
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Research on the Difficulties and Problems Faced by Oyster Farmers
in Major Oyster Production Sites in Taiwan

Ching-Min Yang

Coastal and Offshore Fishery Research Center, Fisheries Research Institute

ABSTRACT

In terms of aquiculture scale, the total oyster production of Taiwan in 2021 is about 18,000 metric tons, with
an output value of about NTD 4 billion. It is one of the most important economic shellfish aquiculture industries
in Taiwan. However, there are occasional reports of mass deaths of oysters as well as diseases and parasites by
news media. In addition, foreign oyster imports have soared. Due to the double blow of domestic and foreign
factors, Taiwan’s oyster aquiculture industry is encountering operational difficulties, and its total output and output
value have shown a downward trend in recent years. In order to understand the challenges and problems of oyster
farmers in major oyster aquiculture sites in Taiwan, we employed in-situ surveys and questionnaires to explore the
challenges in different aquiculture sites and their degree of importance. According to the results, in addition to the
degree of importance of industrial challenges considered by farmers in major oyster aquiculture sites in Taiwan,
the most common challenges faced by farmers include (C1) the mass import of Vietnamese oysters (imported
oysters), and (A1) the environmental degradation and (D5) lack of dredging in the oyster aquiculture sites. These
factors have attributed to increased risks and decreased profits in oyster aquiculture, loss of areas suitable for oyster
aquiculture, and decreased aquiculture output in many oyster farmers. At this stage, in addition to strengthening
spot checks and inspections of imported oysters as well as mandating the provision of certificates of origin and
labeling quality control, it is also necessary to improve the market segmentation for and quality of Taiwan oysters.
A simple and direct investigation and analysis method that is closely aligned with industry standards has been
proposed in this study to analyze the opinions and suggestions of farmers in different oyster aquiculture sites
pertaining to the industrial challenges they face. The results provide a reference for government-industry-academia
to understand the actual needs of each oyster aquiculture site, and devise solutions for each site through appropriate

plans that are tailored to local conditions.

Key words: oyster, oyster farmers, questionnaire survey, environmental degradation, Vietnamese oysters,
imported oysters
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