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Abstract

In 2016, Council of Agriculture, Executive Yuan proposed "New Agricultural
Innovation Promotion Program™, in which took aquaculture to be the pioneer industry,
referred to smart aquaculture. The quality and quantity of smart aquaculture human
resources demand and supply is one of the key factors for industrial development.
According to FAO, global aquaculture production is expected to reach 100 million
metric tons in 2025, and aquaculture will be nearly half source of the world's fishery
supply. Asia accounts for 90% of aquaculture production and 50% consumption
globally. A comprehensive survey shows the average age of aquaculture manpower is
more than 59 year-old, along with poor-developed transportation, information and
automatic construction networks in aquaculture environment that lacks incentives for
young people and amplifies the gap between of learning and application, contributes
to diminish competitiveness of the industry.

This study combined with expert opinions and questionnaires concluded
aquaculture, aquarium fish enterprises and device manufacturers’ bottleneck and
possible solutions of smart aquaculture, provided decision-making refs of human
resources policy development. The object of this study is different from traditional
one, smart aquaculture nowadays applied new technologies such as ICT, loT, Al and
automatic devices respectively. Manpower configuration in salesman is the highest
(38%), followed by producer (28%). In R&D position needs master degree or above,
the rest positions are mainly from colleges except producers are mostly from
vocational schools. Projection shows that 75% of the surveyed enterprises are
optimistic, due to international economic and social trends, innovative technology
introduction, integration of different industries, etc.

According to the surveyed enterprises’ self-assessment of the economic situation

of 2019 to 2021, corresponding to the estimated growth rate, it is estimated that there
3



will be about 1,061 human resource needs in the next three years. The main reasons
are optimistic projection and at least double introduction of smart aquaculture devices,
therefore, human resource needs are mostly from salesman and producer position. In
smart aquaculture industry development and talent cultivation strategy aspect,
according to the conclusions of the expert conference: first and foremost, by
expanding the smart aquaculture related programs, integrating domestic departments
and certification mechanism of online courses, could improve the knowledge to the
talent supply side. Besides, by establishing industrial and academic cooperation
centers or parks, invitation of smart aquaculture remarkable examples as lecturers,
would increase students' willingness to work in smart aquaculture after graduation.
Last but not least, by holding activities such as "Fishackathon™ competitions to
strengthen young people to understand the industry. Overall, elevating the core
technologies of inventing and developing highly economic species, the enterprises can
cooperate with small-scale farmers and lead to quality production, so as to increase
the proportion of smart aquaculture devices applied in the field and attract

interdisciplinary talents.
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1 M A 2016-2020 # 0 & 455 1L h ¥
PEAATE SR L S T T L2 7 A EAHFRER, RERET
WiCER O AT RF T ROF R EL L ¢ R 2R F TR TR
gk TER T IMETRABE ) FH R o P & 2016-2020 F < tg R T E
KAFHAE N300 Gt - ¥ - 2 g o ERFTAER AR FFR B R
BB FBLRCERKE ARk A A DB R KA SRR
R A Eeh s bt s BRI o HEAS ~ B ol KT RE
ERFY REBECHF R FAATERRT R R KASRAE D
£ 5 6,600 F 2w o

S ES AT AEY

RULOFREZABRELAT PP L 2 ELRE
TRFRT U FRELCAFRRSE  EREAABRESBAGF B P A
LR A& AR A V’.*ﬁ_—*‘ PR ARAEE R YRS AL R AR p A
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o B Hirie g 2016 0 & T 8 B R R E E ACE 4 f

%R R A Hic 2005 2012 2014
+ 4 15,115 18,861 18,753
> I
! 100 125 124
+ 4 4,514 5,214 5,214
* B
B 100 116 114
+ 4 222 174 173
p A
i 100 78 78
+ 4 4.2 5.9 6.3
R
g 100 139 151
+ 4 24 56 56
RO F
) 100 239 234
+ 4 106 114 110
Bt B
B 100 108 103
+ 4 105 90 87
e &
o) 100 86 83
+ 4 2,507 3,344 3,344
B R
g 100 133 133

(%4 A% RAES 20165 4 2] ©iF)

LHRN AR LMy 2016 £ £ %G 5 4521361 2F > BAE L
255,303 v Hip AN 5 339~ B g P AT Tah o Bh
BAE R BA TR AL AR A S IR E R AR E R AT
SERCAAGHIAESE D A AAI M 10037 T AEE S F S

R EAE S 63,029 2w

S

AEEAE S FILA 0 &4 5 5498353 * & o



2016 2015 #
et pr g AR ihA hAE A H # %
(= ¥f) (+ =) (=) (+ =)
RS 584,135 37,714,515 825,024 39,172,116 -3.72
URE ) 138,120 10,641,077 135,298 9,997,719 6.44
e A 26,215 4,114,796 25264 3,589,385 14.64
R 88 6,265 103 7015  -10.69
R 25,267 5,601,349 24737 6,255,335  -10.45
AL BT 230,416 28,374,596 289,310 33,422,953  -15.10
w3t 1,004,241 86,452,598 1,299,736 91,444,522 -6.48
(%% 52016 *F 5 Fm)
25 44106844 AT A BIME
7P Raenfp (2F) Az~ #K AT (29) %% _
(1 5+ )
75 . 2,084 2751 21,713 5,498,353
ES1¥ 4,754 2,637 63,029 2,484,118
FOoA 10,037 5,336 44,576 3,314,755
4. 1,260 1,137 20,305 3,928,776

(R E% 20165 AF7 5 K1)
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MERF AT 2010 T2 R ES A ST 95 43,195 4 o
Hoe 26846 4 L FokAFK > TioEdL s 5942 > ¥ 4 iR E P AR o
BEFTREAKRIARERFLAZ L ARFEHFTEF LAFR L LR
ERFIGIFEAD 5L 31506k 5 AL F L 261%F2 0 ¥4 3 L 244

9 o

#62010 & A A F pFL GF FRFRENZ LS (E %)

7 =x ko i
15-24 25-44 45-64 65 e
L % ) ' ) A A e
o o koo
()
kA% A 26,846 100 011 11.25 5250 12.49 23.66 59.42
g % E 2739 100 004 1256 4739 1577 2424 59.73
EE N
s 11,170 100 013 11.86 5431 1150 2220 58.76

Aok & A FE 12,937 100 0.11 1044 5201 1265 24.79 59.92

(fFrehei 3 dhie > 2010 0 ~47  FoL)

B 32015 & R A F R ~ A ¥2 B ” R AKE ~RL1E R

WA EAME
gyoEn BT KR

F=s® 199% 64%
(’%%%ij 3.11%Y [ 128%
249%
4.99%
H At
435% ;;'}ﬁ
0,
8.72% e
31.46%
W&
gare  4,990%
1216%
2437%
BRAKE
13015
26.07%

(FFcri 2tk 2015)
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il FBA S > SpiR e Er B ERRE R FTA o A
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Rl EAR R ERAGHREFLIR S i L g eseima
3HRBATEA S O RFRARE » KR E PR REY (R %
A i 0 2016)

FRFLFREAAREFE  RERZPES VAR it EL R
R R FRA L ARG ocE Y o o F R PABS R D &
Befp m 47~ o s R RRIBRY AAERE > ERIA T &

g 2 R ALY ki > e a D FEM s § g

> 2R A FRRA AT

PHERRARERNTICN A ER Q-7 RE R FFUFE R
EFRAGEAN 2 LB PN L o R RS2 (B4 0 o R
EXAGET P IE L P 2B S8 A 1 FE ol BHEXRF

BE VAR CEHRRKTES HT REER AT e 0 R E TS
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PinEp B EIL o R0 A4 o - PR B IR
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ETIAS
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Bl4rmErmadsr ik

BRRE

USPEYES

(2T EERABEAERLBZ0FT > 2016 Bld A= 5 6iF)
ARTEEARESH G RB IR TES AR EA LN LB I 0E]
F2RT 02016 £ TR A MG LTS D BANAZE 5 RE A I UEHL

£ F16% =K - 2022 & B FAAEED 12 mE oo

Bl5 2IpAra 4 s if £ e D B

(R FEAA B LA LR LB E0ET > 2016 Bld 277 #iT)
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PHAEARBEA LA ST A SHME RRT 5 BRI R B0 F =

P

)

IR o HMERERT L2 A Z kBl # % (Sensor Monitoring Systems)

A

GPS,/GNSS ¥k % i+ 4 %% it~ 2 (Network Elements) % » % :f /PR32 &
& ¢ 7 ¢ PRI+ (Managed Services) -~ # 24 & 7_k st (Assisted Professional
Services) ~ i sifF & (System Integrators) -~ 3 #3=¢ (Hosting Services) % i
PR+ (Connectivity Services) % » @ $icd8 4k sz & %R ¢ 2 % % (Local /

Web-Based) % Z 4 (Cloud-Based) i# & % (+k73 % ~ k&% > 2016)

27 2 FEREASAS T

A et o BRI L I
¥ IR IE
J P B4k L
EERENN
GPS/GNSS #_ix & 4t RS
ZREL
WA A
i MR TR
(33 & kA4 A LABE A 47> 20175 24 A7 i)

(D)~ 2R FEXARERT F58

R FE4a0 %Rk 558 < Lingalaks /& F £ A p 355 6 &
A 300§ kT iEbh (EARLIE M) c LRBIIME -~ m E - FH
ELANER e FlE A AR AR T ET Rl o A AREY R F b o &I

BRY J RS s 4 7y ¢ et CageBye o @7 2 kKT k1R K

Ik

(hydroacoustic system ) o Jc @k b HARG FSE & 4 g § 0 F50 4 FE s
e B R AR E K (MR > 7 P S AL > FEH TR 5%

Fag o
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B E R R I BRERAORRM - PR F S
BokAdotrz Fomiz o BF AR kY TR HokWA A4 F LB
b gl A e R R T T R R RS X Rk A (R

2011) o ¢ B kdmd AT ARG A P B E R A A AT VAR AR R

AteHT L oo 2wt Nordlaks Havfarm AS X ki 37— & Havfarm % 7))
ddpo kR pd it A AR A aﬁvﬁi%l AL R B ARAT S P RE -

FRATIC ARG BRF ESN L RERARER ARG P A frad i

FRA BRARNTE LY ek d o BRI A R s 150

|

7280 = v o R R TR My o AR L B IR o IR
E kg pdhd G2 L& KRFRE - PERT ~ABETRH#N -4
Répge 1 BT3P a a2 hT o B LR apr, 4.
TR AR LN A A BRA N REA AT AR R
AL - P HM B 69 B L1100 A ER 7,700 R T 4R
128k o 5H @ A4 5 8037 4 FFdr o hdpdlr = F Mt 2% FRT
EAE 1508 & (4 ) & §£ ( Remotely Operated Vehicle, ROV ) HjF#
A Rt ey LB IR e R A o SINTEF 5 i B < a7 3 842
- o FFERT PR E R GREBR CFF A EE AR S EK

k1 iEA 4 E fo

PRRERSRACRT PR rRE P RAARE o R R FIAD
BORIEAPRE A ECKEP R EEFERAS c SR F I ARK B
PRAAEFHR - FRFLEHPARFRAN 25 26 (&) > T s " 4 &

EAAWHFREAFELE AR R PEFE (345 2018)

Bp (Sojitz) v g & AFE* 10T fo Al F7& F > & T @ RE F3F PR

(ISID) ¢ /e fI* FREY ML ERpE > Do FFALS HEFE
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SR E IR SRR RAR AR o T RAHRA ST S

FHFFE L4 o gp 2 NTT Docomo & T3 & /4 -RKIE A ~ /5 -ki3

1 b

* ¥y e
Ed Al Ardipde A s F o TR F SR ER P REIN AN
o B R ERM R AT BT ARG RE B R S
(# &% > 2018) - p & kA ks €4 (Nissui) B~#F435-k ks > 2R

FHEEEDFRF IR MR KA N R T A 2 Sl

TR KDY P LK AR g Ak # NEC eh Al SR8 % B3 E g b £
RARE g B A Y K IR R S B LR o & A HEEA L (PR

Fom RITEA RS 9 B @ BDERED - ARLEHPIER

FoREaR R B kT RFSE S IR S ICTE R TR E s § 8 ap -
(=)~ kFER

RARABERFT RS RIPE RTERS S EELAEL RRBE R FEDE
% 5 f o 5 2 Nilebot 3 10T kst & 7 Bl 82 Rt ore & ok iy i by
I ¢ 52 %45 fcdp 08 (color-coded data software ) & 73+ 5% 3 € > 536 SMS

WD BATHRSAEINEE GRR Y F7 50 30%@IR -

it AKVA S BEZF LR BIRSE - RETHAG - RS BENM A
BRI ERIRT BB A SRR DT R A B A g

’b&ﬂ!“ifﬂtl\;j\o

FRYSI 2P fd S HRROIEORTRAFEARTES A rEd
rr’;]rgfﬁg ILB ’;’F’”ﬁ ;fi‘?;ﬁ}%’:,ﬁl?ﬁ@%ﬁ «LJ]L1§XE]"TE)A% e ’Psf@'if J\?"E{,P
RE AT B RS 0 A RTECE AR I SR A
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Bl 6 YSI £ 4 35k TR | B

(A% 4p#Ep ¥ 2018/08/20)

FALH BT D PR TR R S A 4 P R B
P IR FERIR 5 10 S Bl A 47 SRR 0 10 £ 0t AT e 0 B R

Bt KD ARBE ARPISE B R 0 BV TR fRRCRICR -

(2)~®gstH
pANEC 27 R FRPIBE pRFETE  HLEL Y P BT {oh
gh

RADERELBEHII 2 SEB A FHAR N TR EARM I L sk

Bt R FT e R R AR e o R 1 ITE TR 604
A 70 bR AeR RS FE LI A4 BE0 iE A YR LA S8

ERALNFIO & g AR R oA fd ARG A RAGE
% 4F % o NEC 9 %2019 & & ;U5 £ 1 » E prasgr NTT Docomo & fF » #-jh 7

oA ATIRIRE R T Op B AERI S W FE (NEC o4 - 2018)
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ARBREFLATG AEAAE FARME TR AABRFEES Fo 64

4

a

> gl R4 7 i 10 i # ~ (Bjorgolfur Havardsson, 2018 )
s Stingray Marine Solutions AS 1% % & R4 § Sthb A4 & K& > B IRE
et T EIR2 KA EE L § B R & E STINGRAY £ b 34 4 &
FAH T EFFFTHE0MM(FEER) JFL o L FHFAGALT §TAEA KL
AKigd LAl Frp BV “,f % 4 2 (Chris Baraniuk, 2018)

(z)~*1xE

BARARETREETL L P T ELAPCREY ¥ BB L 3

BAESER Al i RT URPIFM R fEE 2 SR JI LR

Bivi o i aeen@ih o BORSRT GRS o AR AR K%Y Y 3

oY B AR R AR B e R B gAY
B R AR bR L SRS bldoE ROk 3L (Expertsystem) @ g 3t & g d

o3 A A BB BB L RO RS (A | g%k BB

TR AR AP 0T P ic kg (Mustafa, 2016)

dPR RS RASEEY o X B8 70 A 2 4 B - NCE
Seafood Innovation Cluster p 1548 & >3k it & 2 X2 -k A & > B % AquaCloud
T 5 d AR FE kA (Marine Harvest) % % 3ok A & X ddma b 4 52
% 2 (The Institute of Marine Research ) 3% ix#icdy - B * Al kst 373 BE & 4
HREFE FHAAE T AR R AT BB Y Y AR HE

R MEERA R R ARRFREREAY -

% 1 444 & e BioSort iFarm i i 3D B A de 18 (TAEA BRI R R
(HAF2) B 24 GHRIE 2 5 57 R PPRAE 22 BN £

3;*

I A X - A=A \;147\?? ;m A EEAG grav - Lm:}f,‘:% VIR = ¥ AU
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o b R MELS LY R FIGFK 0 & B Ie KRR 2 P AR (BioSort

iFarm ¢ % > 2018) -

,\':t
111 v

¥R Aquabyte 3K 3£ 3 B AT E AR kAo e £ R TP 2

L ds

\

A ETE TS R T T R AR L R RN T

o SRR B Q0% FE R A b ST AR A H AP 3R B AR S

CURE PRI A E S ) EREE 4 R G RAr (Aquabyte F o 5 2018) o

Xpertsea = v £~ % & Al 2 EH Y (machine learning) & 78 ' 482 F1 4
fRA % BEV T AARREAE T > EME & Qfsﬂ Vi YA R
MIesk o 3B 2 A T & & F (Xpertsea F 4 > 2018) -

£ R AR AR

015 &L % ¢ T4 44 A0PHFRERE R L L A4 b oz 7 >
Rt e TR L2 LA FET o gudpd dakd A4 40 "
Pedr & RBE MR GOR EATER | c REE P A F 2
M FIEREFRRII FUE ARG IEPP oL R FEBERE FEL 4 5B

¥ 40 0P tR2 EBER BIEM A EE (IR) ~+#8% (loT) ~EE

FALATE P KR E L0 T R BrER R R, o B £ 205 ey b
HERRE ) CRE30 TR BBl o2 THES AR
BB (R E4 R ¢ 0 2015)

EatE R A A AH M ERL ¢ TATEEARTHRS S X RN T2
W A RO ELE E 2R AERTIRTEE 2R P e T
BFRFTRENFE BB (D) RB2AM FgBmad ) (2) %41~ &

B ECPBRERRFE R R R L EEY i RLRTLASAM
et 5 (3) FEAFTELBEREF  AITHRENT HE RARE Ty
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7 E o~ AHEARY DT RET

Lo b RZ g THER¥A40,FEN THEAZ ) & THEIRIE ) - &

\_

ﬁ?’%@@Mﬁﬁ“ﬁﬁ%ﬁ/A%ﬁi‘%iﬂﬁﬁ*%%ﬁ’ﬁfiﬁﬁ

AT o T A2 38 vk dade S R A A oy

\
“7_,A

lﬂb

|4
G
e

BRIXIERENF ORGETE e D (1) NAREBMPHEBITEL Y

GEPRRERE R B R ER FRABLEM L (2) FEFTE AR S

\m

~itles REQHEIFE GBS Y 5 5 (3) AR I PR
AHE PR FEAATH - TEF PSR AE e A FHAFE BT
¥ VRERGAE - ZAGALE 7L (k)AL - mAREANAE AT E
FoAERAF R AARAFITL A ok (AP 2016) - R4
AEBEFd 14515 ~4% 8 250 § ~ > TR A E R
$AEI 1% R AEEA ST 10% (AR ¥4 R € 02015)

BAFERE A0 KA £ T B LER L AL A S P L

B s R EHER FOA AR BRI R TR R Y F s
FAE PR HRANGRE F (T LAEFE LR AR
WA LS mp oh (ERE AR 0 2017) -

(=)~ Re® 34

AL AnARY Fr 2 FEFERNRARRET R L S22 & 701 H
MEAFLAAXFEWE N IRFECLAL ARG LFEP R FECR]
N ARACR RIRITEHT S A F (B) 24 AR CEPREAXRG S HHEREAEXE
FE A AHATETATL  pR 3 B RS (k0 2017)

FRACFORAFIHIBFLTR IR G0 SENFL AR LR R

B¥4 i ;sza ECEE: R Y SHEME (AR %) kwwr;}%}g'@ﬁ,,v e
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B
BEFAFLKAR A AHT RS BAT L CRFFECT LG BT

RAREER BT BAERS 44 TEER SR (2 AR 2017)

‘éﬁ‘«'\

A ET ORI AEFFOTAERTE O K AARREN DX EFE
LET RARREE L R ERAEAITARER
AAFRAVBFOEMATEY > TEFRURE (A)BAEPEZ LA

k

WES o kAP

BEEEEG > ARKFE LML R RGFESTE R AR -
B R RGESRE BRI BRRE AR AL B ERIRT TR
EFERETYFA G R FEF L TRMAEAR PR B8 p i
FAB T i gp AR SRR LRI S A S B I R R A ]
REF TN LRI TR R AP R FEA P 4 he i RER
FRkAABRMIFHFLI N ARG BAA BB EF BB ERELST 44 V1
P QAEHLATRAPE Y SR HF o EN S £ T 7
PRABE - FEpFE 4 R RIFFFEE L (B3R E2E7P o
K s RAREFBRATE PN TREAL R RZABREERE L B A
FHEH - ERTL BB RE A ARG - HARR Y FRERSTRF AR
FAE R E 40% 2+ (F &R 02007) o ¢ R ES HORG G UL TR

TR ALK IR A G R Tk R A R BT e Ak

m

BEA2FI* kTR FRIERFENE KT L K¢ NE L mdm R
VRIS RTHAFPHRG] U PEY p R PREFE RN A

TL
\a

#
Ao~ B E A RIS BTRITAS 0 ¢ 42 SPF A A H T T S Fog 24
e S BEPAE AR (Fa gt d B hpHrs) REAEHEC-ZEROBALR
B91202 40 % - FpopEit B R L AT R R B R q e

At RREER AT REFRF R T FEKEN L 2 BT Rk

Ra L BRFEReELAE R PR R RE P R LG L RERL PN HE T
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ARG REZAN MR RERET L FARREE B RS KX R
LR BT RAET  TT N A RR L R R AR Y PR A 20K

ROGETIIFLARFF K ARHE FFERRM COF AR 2 AL HS

=l

BB (SER 2% 02007) > Ad 4 BEREBB S HAAINL WA AR
PRSP BEFAE MA AL S H R RARRESE R AR e KR

BRI STEABE R R T RGPS T AR O

FPEAZAAFHFGRR R EAPRTEFRIET S HEREET R
BTN edod BEN A HT AT R EAFRE TR P A RAE AL
Bl H T R TIIRSREE R AL R A S TR PR
! ﬁP?FWiiiﬁﬁa‘ﬂﬁgﬁﬁ?‘“ﬁ%ﬂﬁﬁ A fed PG L
SPRSEFAFAFHER SRR A EF RS AV EEESE LY ok
FERZ ME R AM LR KT R RARS A LRI R GEFY
Eypseff e s 0% ¥ 18 (SRR %~ ik » 2017)
EHAGHELEFECZHT L o REETA R ERETRNELAT
M2 T Lo p R AR E P RAT RER A2 A0 FTHHFLER

W TinAR s BiRiR k5~ TGAP 222 AR EAPM TN F o L FK ARG
U PR PoF A R S8 - ASC-ISRTA (Aquaculture  Stewardship
Council-International Standard for Responsible Tilapia Aquaculture) 2 32 5 & R
PRAEE EHRALERTTHRENR LR ] FHRAZAETHETER
PR G PRFRAMFETI L Ao FERGG U DR
BIFEHRL T b8 5ol P 22 EREITAERES > iRk L

TGAP p B R BT THE W B FAPM A R a 2 gy At &

PRiED» 2 AALEFNCFE A I ME AL 2L (EREF A
i 0 2017)
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BY AEEY KFTERIGE2T R RAET L2 KT o dok g 2t
FRAKFFRARS A F PP ERFAR KT R R B R
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LG AP ER T AN KTR BB M BT R 2 A
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bR A Lo Al fE R E4 2 Ni-hficle > 02 B3R T i v L aenp
By o
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LT EAARE LRGBS B 10T SE K FERKEYIESAFMHK
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Pospre 7R BIE MBI ZHIRIEZE p B E AN o

HEW G U & 2016 £ % = & 4 Z > (Fishackathon) + %i'fﬁ_’?}
FE A FREBRIAY L EHADF RO P LT F AR HE R
Frfr 30 & o Ak g - Ae & 10 g 4hee £ < (g F & R EITATIR 0 ARt AT I
AT AP REIPER L RAEEHR DB ERS TEER S B
RIPI L g AR > st - » P fAadkE o 1 iEE T T AP RE
(Great Lakes Savior) = % % % - % S#c kK H % Rl & Octet g ip| B % o Hjpr gy
T A R Rl MR R AR B R R R AR Ak P
PR R ok B TR EEE R BRI ERRIER 2 ZERE

BECPH B 55 BRFCTERAFEERE o A RTE AR 4

%

SR EESENRRERTER D ARMFLES 2R SFHR P
FRFTEAE 0 AP k] ke 1Y FLG SMS B @ Y K
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BRPEHEAGF AP F R ToEFRRRAELR R E
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Bl 9iAqua FE & 4 % 7 A A

TESRIIRBE . O ABEEEEHSE Solar Power
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