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Nghién clu nay so sanh ba kich ban vé chién ludc quan ly khai thac
thiy san tai Viét Nam trong b&i canh bién déi khi hau toan cau, gom:
(1) Chién lugc 1, tiép tuc nd lyc danh bat thay san nhu hién tai; (2)
Chién lugc 2, tam dirng danh bat; va (3) Chién lugdc 3, san lugng danh
bat t6i uu hiéu qua kinh té (MEY). M6 hinh kinh té sinh hoc dugc su
dung vdi gia dinh san lugng thiy san phu thuoc nhiét do bé mat nudc
bién tang méi ndm 0,01°C (tinh tir ndm cd s& 2013 cé nhiét do la
26,35°C). S6 liéu giai doan 2013-2020 thu thap tU Tong cuc Théng ké
va Cd sd di liéu tif Ngan hang Thé gidi (World Bank). Két qua nghién
cltu cho thay chién luge 1 sé lam sup d6 nganh danh bat thuay san,
chién lugc 2 duy tri tr{f lugng nhung khéng cé Igi nhuan, chién lugc 3
la kha thi nhung chi duy tri dugc trir lugng bén viing va Igi nhuan &
mufc thdp. D€ cai thién chién lugc 3, can két hap chién lugc MEY vdi
hoat ddng giam thiéu bién déi khi hau. Hién tai, co thé xem xét chién
lugc thay thé 1a "déng clra” bién mét phan dé bao ton, dong thdi khai
thac phan con lai theo chién lugc MEY két hgp vdi hé théng han ngach
danh bat cé thé chuyén nhugng, va té chiic quan ly thich (ng vdi bién
doi khi hau.

Abstract

This paper investigates the optimal fishery management in Vietnam
under climate change by comparing three scenarios. Scenario 1
maintains the current harvesting effort. Scenario 2 closes the sea for
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fishery biomass conservation. Scenario 3 pursues the maximum
economic yield (MEY). The bioeconomic model is utilized, with the
fishery yield function depending on the sea surface temperature
affected by global warming rising at an annual rate of 0.01°C, starting
from 26.35°C in the base year 2013. The secondary data for the period
2013-2020 was collected from the General Statistics Office and the
World Bank Database for the model regression. The results show that
if Vietnam continues the current harvesting effort (Scenario 1), the
fishing intensity combined with global warming may lead to the
collapse of the fishery in the long run. In contrast, if Vietnam bans
fishing (Scenario 2), the stock may recover, but the industry makes no
profit. The most feasible strategy is MEY (Scenario 3), where both the
stock and profit are positive even under the impact of global warming.
However, the unexpected consequence of MEY is the reduction of fish
production and profit, thus, the implementation of such a policy
requires integrating climate change mitigation policies. At present, an
intermediate strategy such as establishing various conservation zones
for fish recovery, jointly with ongoing harvesting in the other areas
under the transferable quota system and climate change adaptation
institution, can be a feasible solution to rebuild the fishery ecosystem
and maintain economic value.

1. Gigi thiéu

Kinh té bién va hé sinh thai bién 12 nganh rit quan trong tai Viét Nam. Tinh dén nam 2020, Viét
Nam c6 trén 130.000 téu c4, trong do tau déanh bt hai san xa bo (cong suat > 90CV) khoang 26.000
chiée, vai san lugng danh bat thiy san 1én (i 2.3 triéu tan (Nguyén Chu Hoi, 2020), tang gap 2.2 lan
so v&i ndm 2005. Tuy nhién, dang luu v 1a trong khi san lugng danh bt tang Ién thi nang sudt khai
thic lai giam nhanh, tir 0,92 tan/CV/nam (1990) xuonﬂ ,32 thn/CV/nam (2010) (Nguyén Chu Hoi.
2020). Hién nay. trit luong thuy san cta Viét Nam ude tinh khoang 5.075.143 triéu tan va kha nang
khai théc téi da cho phép la 2.147.444 tan (Tong cue Thuy san, 2020), nhung hang nam Viét Nam
dang khai thac I&n 16i 2.3 triéu tan la qua mic, dan (6 ngudn loi thiy san dang bi suy giam nghiém
trong tai héau hét cac tinh ven bién cua Viét Nam.

Vén dé suy giam ngudn loi thuy san con bi lam tram trong thém bai hién tugng bién doi khi hau
(BDKH) gin day, lam tang tinh khong chic chin va dé bj ton thuong ctia hé sinh thai bién. Theo
Tanaka va Van Houtan (2022), nhiét dd bé mat dai dwong toan cau phéan 16n da lién tuc vugt qua mie
cao ky lue ké tir nam 2014. Trong nam 2019, khoang 57% nude bé mat dai duong cia Trai dit da trai
qua nhiét do cao bat thuong. Neuge lai, cc hé so lich st chi ra rang trong cude cach mang cong
nghiép thir hai, chi ¢6 2% bé mat bién ¢ nhiét d6 tuong tu. Cac tac dong bit lgi cia BDKH tao ra
mébi de doa dang ké dbi vai cdce hé sinh thai bién va lam tén hai kha nang cung cdp ngudn thuy san
cho cic cong dong ven bién (Tanaka & Van Houtan, 2022), dac biét 1a trir lugng thuy san va mire san
lrong danh bét thuong duge chi ra la hai yéu 16 bi anh hlrc’mg manh nhat h[ﬁ BBKH (Sumaila va céng
su., 2011). Tac dong tGi thiy san duge du bao sé con trdm trong hon do Uy ban Lién chinh phu vé
BDKI (Intergovernmental Panel on Climate Change -~ [PCC) du bao nhiét do mat nude bién van tiép
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tuc tang nhanh chéng trong thoi gian (i, nén viée tinh toan tdc déng cua hién tuong nay dé diéu chinh
chién luge quan 1y thiy san thich tmg véi BDKH la rét cap thiét (Sumaila va cong sy, 2011).

Trong bbi canh do, Viét Nam dang gép rit tich hop muc tiéu thich img véi BPKH vao chinh séch
lién quan dén quy hoach khéng gian bién va quan 1y téng hop tai nguyén bién. Chién lwge phat trién
bén viing kinh t& bién Viét Nam (Nghi quyét s6 36-NQ/TW ngay 22/10/2018 ctia Ban Chip hanh
Trung wong Dang) tai khang dinh nghia vu danh bat thiy san gin lién véi cam két qudc té vé quan Iy
bén virng nguon loi (Ban Chap hanh Trung wong Pang, 2018). Chién lwge nay ciing dwa ra cach tiép
can mang tinh khu vire hon dé t6i wu hoa hoat dong sinh thai va kinh & xa héi ¢6 lién quan téi nguon
lgi nay. Muc tiéu cin dat duge ciia chién Iuoce danh bt thiy san cu thé 12 san lugng danh bt tdi wu
hiéu qua kinh té (Maximum Sustainable Yield — MSY), loi ich kinh té va xa hoi duong, va thich (g
v6i BPKH. Bén canh do, quan ly hoat dong bao ton va sir dung bén vimg da dang sinh hoc bién yéu
ciu phai dat duge da dang sinh hoc (tang quﬁn thé thity san, dam bao sinh khoi dwgc danh gid, ting
chi s6 vé& kich thude loai...) (Thu tuéng Chinh phu, 2022). Day la mot thach thire dbi véi thuy san
ngoai khoi ctia Viét Nam, noi cho dén nay viéc thuc thi hoat dong bao ton van con rat han ché.

Pé dat duge cung ltc nhiéu muc tiéu néu trén, viéc thiét ké cong cu dinh lugng dé hudng dan
chinh sach thiy san va dam bao hiéu qua lau dai bén vimg vé mat kinh té cia ngudn loi va kha ning
phuc hbi trir luong thuy san trong béi canh ¢é su tac dong ngay cang manh mé cua hién twong nong
lén toan cau 1 mot thach thire I6m (Boonstra & Hanh, 2015; Ngoe va eong su, 2022). Dép lai van dé
trén, mdt sd nha khoa hoc va chuyén gia kinh té bién ting hé viée stir dung quan 1y nghé dénh bét thuy
san dua vao hé sinh thai (Ecosystem-Based Fishery Management — EBFM) trong mét kich ban co
tinh dén su phire tap vé kinh té va sinh théi lién quan, bao gdm méi truong séng va tac nhan khi hau
(Pikitch va cong sy, 2004). Tuy nhién, viéc van hanh phuong phép tiép can EBFM van con khé khan,
dzic biét 1a tir quan diém kinh & sinh hoc (Doyen va cong su. 2017). Van dé thuong hay vép phai la
lam thé nao dé diéu chinh chién luge quan ly hién tai thuong theo muc tiéu MSY (san lugng déanh bat
t&i tru hidu qua kinh té) cho timg loai nhung nay chuyén sang cach tiép can dua trén ca hé sinh théi.
Nhiéu trir lugng thity san hién dang duge quan ly dé dat duoe MSY, thong qua han ché vé han ngach
hodc nd Tyc dénh bat (Ha Thi Thanh Thiy & D4 Diéu Linh, 2021). Tai MSY, san luong danh bt
duoge tdi wru héa & mire ma trit lgng thiy san c6 thé tai sinh. Tuy nhién, tinh bén virg cta chién lwge
nay dang gay tranh cdi. Thay vi MSY, nhiéu nha kinh té tai nguyén ting ho viée sir dung san lugng
kinh té 16n nhat (Maximum Economic Yield — MEY) lam muc tiéu. tai d6 loi nhudn duge ti wu hoa
trong diéu kién rang budc Ve trir lugng (Dichmont va cong su, 2010; Diop va cong sur, 2018). Mac du
phu thugc vao ty 1¢ chiét khiu, do nhay cam cua chi phi va doanh thu cho sinh khéi thu hoach, kem
theo tang trudng can bién cua sinh khéi, thu hoach tai MEY ¢6 thé hd tro mirc sinh khéi cao hon so
vdi MSY. vi du trong truong hop chiét khau thip (Anderson & Seijo. 2010). MEY da dwoc chon la
mét diém tham chiéu cho chinh sach danh bit thuy san o Uc (Grafton va cong su, 2010). Tuy nhién,
mire d6 ma phwong phap quan 1y MEY ¢6 thé ap dung trong didu kién BDKH va trén hé sinh thai
bién Viét Nam van la mét ddu hoi.

Muc dich cta bai viét nay 1a tim ra chién luge quan Iy danh bét thuy san t5i uu trong diéu kién
néng lén toan cu dé lam tham chiéu cho chinh sach danh bt thity san tai Viét Nam. Dé lam duoc
nhu vdy, nhom téc gia phén tich trudmg hop cuia danh bat thiy san tai tat ca 28 tinh ven bién Viét Nam

—noi nd lye danh bat dang tang lén nhung nang suat thu hoach dang giam déng ké trong hai thap ky
(Bich Hong, 2022) — diéu nay cho thiy cé yéu té dang chi y ¢6 thé ¢o anh hudng manh dén nghé
danh bat thuy san dang dién ra.
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2. Nganh danh bat thuy san Viét nam

Viét Nam ¢6 bé bién dai hon 3.200 km va diéu kién ty nhién thuan loi dé phat trién ngu nghiép.
Trong chién lugc bién dén nam 2030, tim nhin 2045, nudi trong va khai thac thiy san 1a mét trong
nhimg wu tién pht trién cia Viét Nam (Ban Chép hanh Trung vong Dang, 2018). Trong nhiéu nam
qua, nganh thuy san da day manh héi nhap qudc té, tang cuong (mg dung khoa hoc cong nghé vao
san xudt, lién két san xudt va ché bién nguyén lidu, xtc tién thuong mai. mé rong thi truong xuét
khau. Két qua la gia trj thuy san tang déu trong 26 nam qua va da tro thanh nganh kinh té mii nhon
cua Viét Nam, dong gop 23.75% vao tong san pham nong nghiép va 3.43% tong san pham qudc ndi
(Téng cuc thiy san, 2020).

Kinh té thuy san ciing dem lai nguén thu nhap cho ngudi dan, gop phan xoa déi, giam nghéo. Co
hon 4 tri¢u lao dong trong linh vye thuy san, chiém 17% tc"mg sd lao dong nong nghiép va 5,6% lyuc
lugmg lao dong ca nurde (Tong cuc thuy sin, 2020). C6 40 logi nghé khai thac ca bién ¢ Viét Nam,
duge nhém thanh 6 logi, gdm: Ludi ré, ludi kéo, ludi vay, mée céu va diy cau, ludi chup, va nghé
dénh bét ca ngir (Hinh 1). Ngw din thuong danh bt 128 loai ca c6 gia tri kinh té cao.

Nghé danh bat ca ngir

4%
Nghé luéi kéo
23% Nghé ludi ré
44%
Nghé ludi chup
3%
Nghé ludi vay

6%

Ngh& mdc cau va day cau
20%

Hinh 1. Co cdu nghé danh bt thuy san

Téu cd cua Viét Nam cha yéu 1a tau ca nho déng bing gd, con tau vo thép va chat li¢u tong hop
chiém sb lugng it. S lwong tau ca dén nam 2020 1a 130.000 tau, trong d6 c¢6 20% tau cong sut trén
90 ma lwe (Hinh 2). Diéu niy cé nghia la xu huéng tau thuyén nho khai thac ven bir chiém wu thé,
trong khi s6 lugng tau cong suat 16n khai théc xa b rat it. Thong thuémg, khai thac ven bér dong nghia
véi vide khai thic cd 6 kich thude nho, ci chwa truong thanh, viing bai cd dé. .. d& gay xam hai nguon
lgi hai san, kém hié¢u qua, trong khi khai thac xa bo o céce tuyén Iong va tuyén khoi sé cho ning suat
cao hon.
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Hinh 2. S6 lugng tau cé theo cong sudt may

Nhitng nam ;,an day, tac dong cua BDKH anh huomg dén nhiéu khia canh khic nhau cua h¢ sinh
thai bién va doi séng ngudi dan. BDKH 1a nguyén nhan géy ra dio 1on qua trinh sinh truong, sinh
san, di cu va phan bo cua cac loai thuy san vi nhing thay doi vé vét Iy, hoc hoc va sinh hoc trong
nuoc (‘iumby va cdng sur, 2021). BDKH con tac dong gian tiép dén luong thire an, sinh vét canh tranh,
va mam bénh (Williamson & Guinder, 2021). Tir d6. san lugng dénh bat thuy san & nhiéu khu vire
giam xudng, dic biét 1a & cac viing bién c6 mirc nhiét do nudce cao, khién ty sudt lgi nhugn giam,
Cheung va cong sy (2009) dur bdo tiém nang danh bét giam t6i 40% do BDKH trong giai doan 2005
2055 & ving bién nhiét ddi, bao gém ca Viét Nam. Hién twong nay con bj lam khuéch dai bai tinh
trang nghé danh bt ci phat trién tu phat, céng tic quan Iy tau cd con yéu kém, s6 lwong tau ca trén
moi viing bién chua phu hop véi quy mé dan ca, dac biét tai ving bién gin bd (Chu Tién Vinh va
cong su, 2006).
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Hinh 3. Bién dong tong cong sudt tau, nang sudt khai thac thay san, va sin lugng
Viét Nam da ban hanh mt sé chinh sach hé trg va khuyén khich khai thic thuy san xa bo nhir
Nghi dinh 67/2014/ND-CP ctia Chinh phu ban hanh neay 07/7/2014 vé mét s6 chinh sich phét trién
thuy san, trong d6 bao gdm cic quy dinh vé hd trg vay von cho dong méi tau c4 khai thac xa bo, hd
trg chi phi nhién li¢u, hé trg bao hiém, hd tro giam tén thit sau thu hoach, khic phuc riii ro, hd trg
thiét bj théng tin gidm sat hoat dong cua tau ca trén bién, tir do gitip ph‘lt trién doi tau ca danh bt xa
bo va tang san lugng (Chinh phu, 2014). Viét Nam ky vong s& nang cdp tau véi cong sudt 16n, dé tir
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do thiic ddy hoat dong danh bit xa bo, dong thoi giam s6 luong céc tau nho véi cong sudt thap danh
bt gin bo nham tranh nguy co can kiét trir lugng thuy san ven bo. Piéu nay gitp cho xu hudng giam
nang sudt da cham lai (Hinh 3).

Tuy nhién, dang chi ¥ 1a s lwong cac tau ven bdr khong giam di ma hoat dong khai thac ven bo
con canh tranh gay gat hon. Ngu dan c6 xu hudéng thay déi cde yéu t& ky thudt dé tranh kiém soat cua
céc lire lugng chite nang nhu thay doi cong sudt ctia dong co, thay doi ludi danh bat, tat thiét bi theo
ddi dinh vi... Mat khac, do tinh da dang sinh hoc trong linh vue thuy san & Viét Nam, cac co quan
quan 1y gap nhiéu kho khin trong viée danh gié ngudn loi va kiém soat san lugng danh bt theo timg
loai ¢4 hodc ting nganh nghé khae nhau trong linh vuc khai thac thuy san. Bén canh do, muc tiéu ké
hoach dénh bt cuia cac tinh duge xac dinh trong céc ké hoach hoat déng hang nam, ké hoach 5 nam
hodc 10 nam (nhur trong cdc Quy hoach tong nganh thuy san) déu la nhimg s6 liéu duge tng hop theo
viing nude va theo dia gidi hanh chinh, chir khong phai dya trén san lugng cua timg loai thuy san theo
ving sinh thai. Tir d, khong c6 co so rd rang dé chp gidy phép khai thac cho céc chu tau va t6 chire
déanh bét theo han ngach timg loai. Mac du theo quy dinh duge néu ra trong Luat Thuy san ndm 2017
(Quéc hoi, 2017), viéc khai thac sé dugce kiém sodt va quan ly vai mirc han ngach cua timg loai khac
nhau, nhung t&i nay, chuong trinh cép han ngach d6 vin chua dién ra. Trong bdi canh doé, cic nha
hoach dinh chinh sach cua Viét Nam hién da va dang nd lue tim kiém nhimg co ché. chinh sach quan
ly t6t hon nham dat duge ca myc tiéu kinh té va sinh thai.

3. M® hinh kinh té sinh hoc

Dé tim ra chién luge quan ly san lugng danh bit thiy san t6i wu, bai viét nay tinh ton va so sanh
ba chién lugc quan Iy c6 thé xay ra gom: (1) Gitr nguyén hién trang nd luc danh bit, (2) Dimg danh
bét dé hai san phuc hdi (déng cira bién), va (3) san lugng danh bit t&i wu hiéu qua kinh t& (MEY).
Phuong phap tinh toan cé thé tim thay trong Diop va cong su (2018). Tuong tw nhu Diop va cong sur
(2018), MEY trong nghién ciru nay dugc hiéu la san lugng quy doi ly thuyét cao nhét ma co thé tiép
tuc danh bat dwoc (tinh trung binh) trong nhimg diéu kién nhiét do (trung binh) ma khong anh huong
dang ké dén qua trinh tai phuc hoi cua dan ca. Theo Grafton va cong sy (2008), MEY luén thép hon
s0 v&i miie san lugng danh bit bén vimg 161 wu MSY, do do. cé thé dong thoi thoa min duge tinh t6i
uru vé kinh té va tinh bén vimg sinh thi.

Téng san lugng danh bat phu thude vao né lie danh bat (E,). trir legng thiy san, va nhiét do nude
mit bién (K)). Theo dé, budc dau tién 1a tinh toan ham trit lugng tu nhién cua thiy san va ham san
luong danh bt thay san. Sau d6. mo hinh kinh té sinh hoc duoe tinh toan dua trén ba kich ban chién
luoe quan 1y duge tom tat trong Bang 1. Céc chién luoe quan 1y nay dugc tinh toan dudi tic dong cua

BPKH anh huong t6i trir lugng thay san théng qua bién ddi nhiét do mat nude bién,
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Bing 1.
Céc kich ban chién luge quan 1y thuy san va toe dé néng 1én ciia mat nude bién

Chién luge quan ly thuy san Tde dé néng 1én ciia mit nude bién mdi nim
14 0.01°C (thap nhat)

Giir nguyén hién trang nd luc danh bat Chién luge quan 1y 1
Dimg danh bit dé hai san phuc hdi (déng cira bién) Chién luge quan 1y 2
Sén lugng dianh bit toi wu hidu qua kinh t& (MEY) Chién luge quan 1y 3

3.1. Kich ban khi hdu

Ba chién lugc quan ly trén duge tinh toan trong didu kién BDKH do IPCC dé xuat: Toe dé nong
1én cua mat nudce bién (Sea Surface Temperature — SST) moi nam it nhét 12 0,01°C (Solomon va cong
s, 2007), tinh tir ndm co s¢ 2013 12 26,35°C (Tran Van Chung & Bui Hong Long, 2016). Day la kich
bén néng 4m toan ciu tai thiéu, véi kha nang xay ra cao nhét (Sumaila va cong swr, 2011). Viée néng
1én ciia mat nude bién s& lam anh hwdng t6i chire ning tang trudng cia thuy san nhu dé xuét trong
Kumari va ¢dng sy (2021).

Dudi dang ham 50, sur thay doi nhiét do mat nude bién hang nam dugc ky hiéu la;

KI+1 = Kt(l + Amm)

Trong do,

t = 2020, ...,2050;

A= 0,01C;

K, = 26,35°C (nhiét d¢ SST trung binh quan sat dugc trong giai doan nghién ciiu).

3.2, Ham trie lugng thiy san

Mac di ham logistics duge sir dung rong rai trong nhiéu tai liéu kinh té thuy san, nhung ham khac
ciing ¢ thé duge xem xét (Anderson & Seijo, 2010). Do dé, bon ham trir lugng cuia quin thé ¢é tich
hop tac dong cua SST (nhiét do t':mg nude mat) duge sur dung dé tinh todn va so sanh v&i nhau, bao
gom: Logistic, Ricker, Cushing va Cobb-Douglas, dé tim ra ham mé (& trix lugng sat thue nhat. Cac
ham dugc tom tat trong Bang 2.

Bang 2.

Ham trir lugng cua thuy san Viét Nam
Ham Cdng thire Ngm'“m
Cobb-Douglas S,y =mSK™ —Q, +v, (1) (Clark. 1990)
Logistic Sper =mS, + aySE + K, — Q¢ + v, (2) (Schaefer, 1954)
Ricker Sppr =mSehittile — g 4y, (3) (Ricker, 1954)
Cushing Sppy = mSH g 4 (4) (Cushing. 2013)
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Trong do,

S;: Trir lwong thuy san tai nam 1;

Q,: San lugng danh bit tai thoi diém 7;

K,: Nhiét d¢ mat nude (See Surface Temperature — SST) tai nam t;

v,: Sai 56, dugc gia dinh tuan theo phan phéi chuan Gaussian: N (0, a5);

Tham s6 m, a;va a, biéu trung cho d¢ nhay sinh hoc va do nhay véi méi truomg khéc nhau.

Str dung phin mém SPSS vai s6 ligu theo chudi thoi gian giai doan 1990-2020 dé xac dinh hé s6
ctia céc ham trir luong trong Bang 3. ta duge két qua tom tét trong Bang 3.

Bang 3.
Tham s wde lugng cia ham trir lugng thuy san
Tham s6 Cobb-Douglas Logistic Ricker Cushing
0,555 3.892 2.214 0,270
.. (0,034) (0.527) (0.007) (0.648)
a, 1,100 -3,244 —2.338 2,820
(0,007) (0,726) (0,631) (0,030)
0.468 —192.981 —0,340 -(,195
@z (0.031) (0.372) (0.579) (0.103)
R? 0,736 (0,828 (0,523 0,390
R>—diéu chinh 0,983 0,804 0.826 0.651

Ghi chii: Gia trj p-value ghi trong ngodc dom ( ).

Bang 4 cho thiy cdc hé s6 cua ham Cobb-Douglass ¢6 ¥ nghia 6 mic 5% (p-value < 0,05), trong
khi cac ham khic déu khong thoa man hé s ¢6 y nghia thong ké (p-value > 0,05). Do dé, ham Cobb-
Douglas dugc sir dung dé mo ta san lugng thuy san. Pang cha y 12 do co gian déi véi nhiét do nude
bé mit nudc bién (SST) a, = 0.468 1a kha cao cho thiy tac dong cia nhiét d6 mat nudc bién la rit
dang cha y.

3.3, Ham san heong ddnh bat

Trong nghién ciru nay, ham san lugng danh bat dugce str dung 1a dang ham Cobb-Douglas, nhur

trong (Rahim va cong sur, 2019):
Q; = nSEY +u, (5)

Trong do.

E,: No lyc danh bét tai thoi diém t;

u,: Sai s0 gitra san lugng danh bat ude tinh, duoc gia dinh tuan theo phan phf}i chuéin Gaussian;

Tham s6 n: Ky nang danh bét thiy san;

Hé s6 by va by: Lan luot 1a do co gidn cua kha nang bit duge Q, tén thiy san trong diéu kién co
sinh khéi 1a S, va trong diéu kién nd luc danh bit 12 E,;

Bién ngu nhién u, tudn theo phan phdi chuan Gaussian;

11




Nguyén Hiru Diing va cong su (2023) JABES 34(8) 04-23

Mire nd lye duge gia dinh tuong g véi téng s6 thuyén theo nam.

Béng 4 hién thj két qua tinh toan tham sé cia phuong trinh (5) sau khi chay SPSS véi sb liéu giai
doan 1990-2020. Cac hé s6 déu c¢6 y nghia thong ké (p-value > 0.05) va R? kha cao, cho thiy c6 thé
sir dung ham dé mé ta san lugng danh bit. Dang chi ¥ 1a do co gian ddi véi nd lue danh bat (b,) cao
hon d6i véi do co gian véi trir lugng (b, ).

Bing 4.
Két qua ude lugng ham san lugng dénh bt thuy san

Q¢ = nSP'E*

n 1,209
(0,024)

b 0.485
(0.010)

bs 0,622
(0.008)

R2 0.890

R>-diéu chinh 0,921

Gthi chie: Gia tri p-value ghi trong ngodc don ( ).

3.4. Kich ban quan Iy danh bt

Ba kich ban vé chién lugce dénh bét dugc tinh toan dé tim ra chién luge quan 1y t6i tru vé thuy san
tai Viét Nam.

3.4.1. Chién hege quan IV 1: Gitr nguyén hién trang no lyc ddnh bt

Chién luge dau tién la duy tri nd lye danh bat thuy san o mire hién tai. Mire nd lue duge gia dinh
trong trng voi tong so tau theo nam.

E, = 91.716 tau, v6i t = 2020, ..., 2050 (s6 lugng tau khong doi).

Két qua cua kich ban nay sé tra 161 ciu hoi “Diéu gi ¢6 nhiéu kha ning xéy ra nhit?”,

3.4.2. Chién luge quan Iy 2: Dieng déanh bét dé hai san phuc héi (dong cira bién)

Chién luge “dong cira bién™ nay twong tw nhu 4p dung Iénh cam dbi vai danh bét thay san. Ta c6:

E, =0 véi t = 2020, ...,2050 (cic nam cé san lugng danh bit déu béng 0).

Kich ban gia dinh nay xem xét mét twong lai “Cuc doan™, nhim tra 16i cdu hoi “Diéu gi c6 thé
xay ra neu ching ta ngirng danh bt thay san?”.

3.4.3. Chién leoe quan IV 3: San lwong ddnh bt t6i wu hiéu qua kinh 1é

6] day, ching ta xem xét mot chién luge quan ly chuan muc hon, do la t6i vu hoa loi nhudn thu
duoc tir viée danh bat thuy san, hay con goi la chién luge MEY nhu nghién ciru cua (Clark, 1974).
Chién luge nay thudng xay ra trong thyc té khi ngur truong duge quan 1y béi Nha nude, hodc mot
nhom ngu dan hop tac, hodc mét t6 chire chuyén danh bit. Vé mat toan hoe, ham muc tiéu cua ho la

12




Nguyén Hiru Dling va cong sy (2023) JABES 34(8) 04-23

t61 wu héa lgi nhudn tir danh bit nhung c6 rang bude vé san lugng bén vimg t6i wru, nhiét dé bé mit
nude bién do BDKH, va nd luc danh bat:
m=pQ, —cE, (6)

Trong do,

p: Gid ban 1 tan thuy san;

¢: Chi phi bo ra cho nd luc danh bit.

Bién dong ngin han cua trit lugng, san lugng danh bit, gid ca khong duge xem xét do téc gia chu
trong vao xem xét chién lugce tdi wru héa lgi nhuén trong dai han. Vi vay, ham muyc tiéu ¢6 thé dwoc
biéu dién la:

t ™
mb.?x E::zozoW!-mzm (7)
voi diéu kién rang budc:
Sp.1 = MSUK™ — nSMED (8)

Trong do, K: Nhiét do mat nude bién.

Dé giai bai toan muyc tiéu trén, nhém tdc gia sir dung ly thuyét téi wu (Optimal Control Theory)
(xem Hoy va cong sur (2022) dé biét thém chi tiét}. béng cach dao ham bac mdt ham lgi nhuan roi cho
né bang khong va bién d6i phuong trinh cho ra ham diéu kién sau:

=ty (1~ by,

p — AS (mST'K™ —5.) P2 ]" (mns? 'K — 1)/

b 1-by
p — AS”? (mSTK%2) bz

={hy+bgy

1
+b,AS, " (mSTKe — §,)02/

p — AS” (msT'K®) %2 | =1r 9)

=h a 4’21]

i -1

Véir = (61 — 1): Ty 1é chiét khiu; &: Hé s6 chiét khau (0 < § < 1); Thamso A = ¢ (bB_sz) :
va «: ky hiéu bién s tai diéu kién t6i wru.

Ham diéu kién phia trén dat dugc khi tinh toan tai tinh trang 6n dinh (Steady State), tirc 1a khi kinh
té thity san dugc cdu tric dé co duoc sy can bing giira ting trudng véi toan ven mdi trudng. Ham nay
la diéu kién dé thoa miin MEY, ¢6 thé dugce hiéu nhu mot quy tic: Ching ta chi nén dénh bit thuy san
cho t6i khi san Iwgng ma tai d6 lgi ich kinh té ctia vige déu t thém vao nd luc danh bit (lgi ich cin
bién) béng véi ty suft ma xa hoi ding dé chiét khau lgi ich xd hoi tiém nang (chi phi can bién) (De
Lara & Doyen, 2008). Trong cong thire trén, trir luong tdi wru (5,) phu thue vao nhiét do bé mat nude
bién (K) va do dé, sau diy nhom tac gia s& biéu thi mic trit lugng t6i wu nay 1a S.(K). Theo quy tic
danh bét t6i uu (Optimal Control Theory), va ¢ trang thai on dinh (Steady State), tir phuong trinh (1)
ta suy ra:

Q.(K) = mS.(K)* K — S,(K) (10)

Tir (10) va (5) suy ra mirc 15 Iuc danh bit t6i wu la:

1

E.(K) = -2 (1

nS.(K)P1

Dé tinh todn v6i trudng hop thiy san Viét Nam, nghién ciru nay sir dung s6 liéu vé nd lye danh
bat F, trong tmg véi s6 luong tau thue trong giai doan 2013-2020, don gia khai thac trung binh
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p = 25.000 dong/kg (gid déu ra trung binh ctia hai san chinh yéu la c4 trong giai doan nghién ciru);
chi phi cho méi don vi nd luc danh bit 1a ¢ = 10.000.000 déng/thuyén/chuyén di bién (20 ngay); Ty
1é chiét khau duge gia dinh i = 7% (Chinh phu, 2014). Gia tri cic tham sé dugc tom (it trong
Bang 5.
Bing 5.

Gid tri ctia tham s6 ham trir lugng, ham san lugng, bién nhiét d¢ va kinh té

Bién Gia tri
Ham trir lugng thay san m 0,555
a, 1,100
a, 0,468
Ham san lugng danh bét n 1,209
b, 0,485
b, 0,622
Gia ban trung binh (dong/kg) p 25.000
Chi phi trung binh mjt ngay (ddng/ngay) c 10.000.000
Ty 1¢ chiét khiu (%) i 0.070
Ty 1¢ ting nhiét do it nhét (°C /ndm) Amin) 0,010

4. Kétqua

Str dung phan mém SPSS véi dir liéu diu vao Ia cic tham s6 trong Bang 5 dé ude lwong ham ting
truong ty nhién cia thuy san vé trir lugng [ham (1)), ham san lugng danh bat [ham (5)], va ham lgi
nhuan [ham (7)] ciia mdi chién luege quan 1y trong diéu kién khi hau s& ting 0,01°C mdi nam, véi
t trong giai doan 2020-2050. Két qua dugc mé ta trong Bang 6.
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Bing 6.
Két qua vé trir lugng, san lugng, va gid tri cua cac kich ban quan Iy dudi tac dong bién do6i khi hau
Chién luge quan Iy 1: Chién luge quan 1y 2: Chién luge quan Iy 3:

Giir nguyén hi¢n trang nd lye danh bit Dimg danh bét dé hai sin phyc hoi Sin lugng dinh bt téi wu hi¢u qué kinh té (MEY)

Nkt (dong cira bién)
Trir lugmg San lugng Gia tri Tri lugng San Gid tri Trir lrgmg San lugng Gia tri
(tn) (tdn) (déng) (tén) lugng  (dbng) (tén) (tén) (déng)
(tan)

2020 5.075.143 3.249.711 9.645.187.352.607 5.143.951 0 0 5.024.042 3.370472 12.883.945.148.434
2021 4.823.059 3.359.528 11.255.278.386.146 5.194.346 0 0 4.937.845 3.486.583 16.287.532.637.178
2022 4.698914 3.473.673 12.695.968.612.233 5.369.746 0 0 4.968.390 3.650.501 19.350.613.948.203
2023 4.598.999 3.623.588 14.537.574.303 818 5.543.973 0 0 4.837.252 3.831.165 21.407.374.767.370
2024 4.479.125 3.793.462 16.416.373.514.167 5.775.050 0 0 4.823.483 3.996.033 23.649.854.642.750
2025 4.361.949 3.950.638 17.789.437.989.188 5.910.178 0 0 4.735.787 4.255.231 26.168.830.845.541
2026 4.344.693 4.157.894 19.641.264.954.943 6.034.113 0 0 4.716.978 4.477.135 27.743.432.249.007
2027 4.208.240 4.314.347 20.483.824.033.510 6.295.202 0 0 4.534.520 4.710.252 29.110.195.839.663
2028 4.066.408 4.446.179 20.819.178.375.999 6.704.563 0 0 4.480.713 4.892.701 29.545 888.868.781
2029 4.018.205 4.540.531 20.577.828.622.424 7.101.168 0 0 4.486.670 5.104.374 30.173.788.109.335
2030 3.900.707 4.621.880 20.134.611.980.735 7.514.871 0 0 4.541.723 5.282.493 30.384.849.624.042
2031 3.843.389 4.709.198 19.723.240.240.306 7.947.007 0 0 4.551.176 5.426.623 29.899.670.952.554
2032 3.771.136 4.751.451 18.842.550.759.480 8.098.666 0 0 4.565.088 5481.432 28.488.000.116.869
2033 3.655.880 4.776.707 17.838.752.240.386 8.296.842 0 0 4.588.520 5.575.908 27.502.276.549.770
2034 3.507.378 4.693.209 15.964.640.220.083 8.289.108 0 0 4.599.289 5.500.336 25.199.186.172.166
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Chién lugc quan Iy 1:
Giir nguyén hién trang nd luc danh bt

Chién lwrge quan 1y 2:

Dimg dinh bat dé hai san phuc héi

(dong cira bién)

Chién luge quan 1y 3:

San hrong danh bit t6i wu hiéu qua kinh té (MEY)

Nim
Trix I'U(mg San [ugng Gia tri Trir lugng San Gi.fl tri Trir I}n_mg San !u'qng Gia tri
(tan) (tan) (déng) (tan) Iu:,.mg (dong) (tan) (tan) (ddng)
(tan)

2035 3.405.706 4.606.881 14.236.991.291.763 8.291.859 0 0 4.602.711 5.403.325 23.064.073.120.320
2036 3.282.654 4.539.933 12.810.410.260.931 8.234.139 0 0 4.739.042 5.280.787 20.785.447.880.053
2037 3.106.629 4.425.958 11.184.469.200.586 8.136.404 0 0 4.797.332 5.080.894 18.119.996.163.150
2038 3.047.705 4.230.482 9.189.906.612.326 8.002.046 0 0 4.821.899 4.912.856 15.999.404.863.705
2039 2.919.963 4.146.512 8.081.703.989.949 7.909.982 0 0 4.957.577 4.766.293 14.186.471.212.792
2040 2.874 231 4.002.625 6.741.066.828.153 7.801.289 0 0 5.200.616 4,593,155 12.391.216.250.851
2041 2.771.831 3.808.406 5.275.815.168.090 7.689.473 0 0 5.360.200 4.402.468 10.585.088.666.200
2042 2.653.077 3.602.299 3.914.835.131.013 7.632.669 0 0 5.527.150 4.263.386 9.224.152.246.495

2043 2.500.631 3.407.807 2.762.849.364.493 7.586.632 0 0 5.823.559 4.110.072 7.784.562.726.738
2044 2.484.187 3.223.139 1.787.125.811.006 7.501.264 0 0 5.970.635 4.035.002 5.709.838.246.262
2045 2.305.200 2993413 745.964.661.765 7.490.204 0 0 6.057.562 3.913.964 4.623.212.606.652
2046 2.270.975 2.860.047 195.698.359.309 7.481.775 0 0 6.089.358 3.812.369 3.850.958.988.955
2047 2.222.685 2.690.370 —413.359.170.745 7.408.271 0 0 6.103.144 3.711.030 3.112.360.168.958
2048 2.119.028 2.612.396 ~642.398.016.264 7.400.973 0 0 6.109.666 3.665.253 2.744.433.283.811

2049 2.083.107 2.507.278 -923.013.611.741 7.354.096 0 0 6.158.547 3.555.178 2.227.035.972.116
2050 2.064.875 2479532 —942.220.455.672 7.301.260 0 0 6.163.063 3.550.178 2.066.999.705.439
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Bang 6 cho thay chién luge Giir nguyén hién trang danh bat sé lam sut giam ca vé trir lugng, san
lugng danh bat dugc va lgi nhuan. Néu giir nguyén hién trang danh bit thi tinh hinh thiy san rit dang
bao dong: Vio cudi nam 2047, ca trir lugng va san lugng danh bat déu giam, va lgi nhuan giam
vé am.

Néu thay doi sang chién luge Daong cua bién (cAm danh bt), s& ¢6 vién canh kha quan hon vé kha
ning ton tai cua trir lugmg thity san vi két qua cho thiy xudt hién giai doan phuc hdi diu tién, sau d6
la giai doan 6n dinh vio nam 2045.

Péng chi y, chién lugc San heong danh bat t6i wu hiéu qua kinh té (MEY) la kha thi vé kinh té
sinh thai. Miac dii ¢6 sy suy giam trix lugng twong tu nhu chién lwge Gii nguyén hién trang nhung it
rd rét hon. Loi nhudn cta chién luge MEY van hoan toan duong trong khi trir lugng hoan toan Iém
hon 0, cho thay Viét Nam nén xem xét ap dung chién luge nay dé dam bao dat dugc dong thai ca muc
tiéu sinh thai va kinh té bién. Két qua ndy ciing dong nhat quan diém véi R. Q. Grafton va cong sy
(2010) v& khuyén nghi chinh sach quan ly nghé ca tai Uc, va Diop va cong su (2018) vé khuyén nghi
quan ly nghé danh bit tém French Guiana trén toan cau nén ap dung MEY.

Két qua ciing cho thiy hién tuong néng 4m toan cau dit 1a & mirc it nhét (tang 1én 0.01°C mdi nam
theo IPCC) ciing la rét dang bao dong, it nhét 1a vao cudi nhimg nam 1940, do sinh khdi, san lugng
danh bt va lgi nhudn déu giam manh véi bit ké chién luge quan 1y nao duge thong qua. Chién luge
Gifr nguyén hién trang (duy tri cudng do danh bat dugc quan sat trong nam 2020) dan dén tac dong
161 1& nhat déi véi thuy san vi nd khong bao gid cho phép trir lugng phuc héi va dan dén giam san
luwgng danh bat va lgi nhudn am tir nam 2047. Chién lugc Héng ciea bién cho phép xdy dung lai ngudn
du trix thay san cho dén nim 2035 nhung su suy thodi ciia né do néng 4m toan cau lai tré nén dang
ké vao giai doan sau do, du trir lugng ¢6 xu huéng dan 6n dinh vao cudi nam 2050. Nguoc lai voi
chién luoe Giir nguyén hién trang, chién luoe San heong kinh té lén nhat MEY cho phép lgi nhuan
duong trong toan b thisi ky du bao, ngay ca khi lgi nhuan dat mic thap nhung s& 6n dinh vao nhing
nam 2050.

5. Thao luan

Két qua cho thdy chién luge danh bét hign nay sé dan dén sir sup d6 ctia ngudn lgi thiy san trong
dai han (Hinh 4 va Hinh 6). Dy 14 hé qua cua qué trinh suy giam nang suat ctia nghé ca da bat dau
duge ghi nhan trong nhiéu nam qua (Chu Tién Vinh va cong su. 2006). Hai co ché tao nén cudc khiing
hoang nay bao gom:

- Thir nhat, theo ham trix lugng khai thic (phuong trinh 5), sy sut giam san lugng danh bit chiu
anh huéng manh mé cua viéc giam ngudn trir lugng, vi dd co gidn cta san lugng dénh bat doi vai trit
lugng (by = 0,485) khong chénh léch nhiéu so véi dd co gian cua san lugng danh bt déi vai nd luc
(b, = 0,622) trong khi nd luc danh bat trong nhimg nam qua ting danh ké (Hinh 3),

- Thik hai, tac ddng tiéu cuc dén sir phat trién sinh khdi ciia viéc néng 4m toan ciu thong qua viée
tang nhiét d6 bé mat nudc bién la rat manh vi hé sé co gidn ciia ngudn cung trir lugng déi voi nhiét
do la kha cao (a, = 0,468). N6i cach khéc, sy gia tang nhiét do lam thay d6i manh mé viéc tai san
sinh trir lugng,
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Su két hop va tac dong 1an nhau cua hai co ché tiéu cuc giai thich phan l6n sy suy giam Ion vé
san lugng danh bat va trir lwgng thity san ciing nhu sy sup db vé nguén loi thuy san trong dai han,
trong tinh hué-ng nd luc dénh bét duoc duy tri & mirc hién tai.
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Hinh 4. Trir lugng thuy san du bao duéi tac dong cua bién ddi khi hau
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Hinh 5. San lugng thiy san du bdo dudi tac dong cua bién déi khi hau
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Hinh 6. Loi nhudn theo cic kich ban quan Iy san lvgng déanh bat trong diéu kién bién déi khi hiu

Mét van dé khac trong chién luge 2 (cam danh bit cd) c6 thé quan sat duge la: Sau mot thoi gian
phuc hdi ban dau déi véi sinh khdi, trir luong lai giam tir nam 2036 (Hinh 2). Diéu dac biét 14 su x6i
mon nhu vy xay ra ngay trong kich ban khi hau néng 1én & muc it nhit ma IPCC dy bio (chi tang
[én 0,01°C mdi nam). Thye té, IPCC du bao kich bén khi hau cue doan ¢é thé néng 1én 0,04°C méi
nam (Solomon va cong sy, 2007), c6 nghia la suy giam vé sinh khdi thay san c6 thé con tram trong

hon nhiéu. Dang chi y, cac cong trinh gin diy nghién ciru vé dic diém méi truong sdng ciia mot sb
loai thuy san cho gia tri kinh té cao nhu tom da cho thay nang sudt t6m bi anh huéng bai cac yéu t6
méi truémg nhur nhiét do bé mat nude bién (Lopes va cong sw, 2018). Diéu nay cho thdy cac chirc
nang sinh hoc, bao gém ting truong, truong thanh va song sot da bi suy giam vao thoi diém hién tai
va xu hudng nay co thé gia ting trong twong lai. Néu gitr nguyén hién trang nd luc danh bit thi gia tri
khai thac dugc so véi chi phi da bo ra s& bi am vinh vién vao nam 2047, do do, viéc thay dédi chién
lwge danh bat nhu hién trang ¢ thé la can thiét dé dao nguoce xu hudéng.

Hinh 4 va Hinh 6 ciing chi ra riing chién luge quan ly MEY c¢6 thé gop phan giam thiéu tac dong
tiéu cyuc cia BDKH ddi véi nganh ngu nghiép. Chién luge MEY di dudi tic dong cia BDKH vin
lam cho trir lugng va mire lgi nhuan tré nén kha thi, mac di cé kha nang bi giam mire trir luong, san
lwong, v lgi nhudn. Két qua ciia chién luge MEY dat duge nhé nd lye danh bt cé thay ddi theo thoi
gian tiy theo gid tri cua nhiét d§ va trir luong tuong g, theo do, tao thanh su thich tmg thanh cong
dbi vai BDKH. Theo ly thuyét, mirc san lugng danh bat t6i wu hiéu qua kinh té MEY thép hon so véi
mirc san luong danh bat bén vimg t6i ru MSY (Q. Grafion va cong sir, 2008), do dé, cd thé déng thai
thoa man duge tinh téi vu vé kinh té va tinh bén vimg sinh thai.

Chién luge MEY ¢6 thé mang lai nhimg loi thé nhét dinh vé tinh bén vimg (kha ning ton tai vé
sinh thai va kinh 1é). Tuy nhién, viéc thue hién mot chién luoc nhu vily ¢6 mot $6 tré ngai. Dau tién,
MEY la mét myc tiéu di dong vi né thay déi theo nhing dy doan lién quan dén chi phi, gia ca va nhiét
dd nhu duoc nhin manh béi Kompas va cong sur (2010). Ddng thoi, gid ca hai san luén bién dong trén
thi truomg, dac biét trong boi canh lam phat va gia nhién liéu tang manh trong nhimg nam gan day
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(chiém 16 25% téng chi phi di bién) s& lam cho cong tac xac dinh MEY tré nén khé khan. Tuy nhién,
trong ca ba chién lugce duge xem xét trong bai viét nay thi chi cé chién luge don gian 1a déng cira
bién mai cho phép trir lugng duge bao ton, trong khi hai chién luge khac (giir nguyén hién trang danh
bit, hodic san luong dénh bit t6i wu hiéu qua kinh té MEY) déu din dén két qua khong nhu y mudn
(loi nhudn rat thap hodic am). Vi vay, dé tranh viéc dong cira nghé dénh bt thiy san, mot chién luge
trung gian thay thé c6 thé bao gdm viéc dong cira ban phin nhu 14 tao ra mét s6 khu bao ton bién (dé
ca co thdi gian phuc héi), df‘)ng thai. liép tuc khai thac ph?m con lai (dé duy tri nghi‘: ca khong sup do)
vai s trg gilp cua chién luge MEY nhur da dé cap. Thém nira, san lugng danh bt t&i wu hiéu qua
kinh té MEY thap hon so v&i mic san lugng danh bit bén vimg ti wvu MSY nén c6 thé ddng thoi
thoa man duge tinh t6i rru vé kinh té va tinh bén vimg sinh thai, nhung su tr do ticp can dé danh bit
ca bién co thé dan dén mirc san lugng danh bat tang cho dén khi lgi nhuan con bing 0, hic do, san
lugmg danh bit vurgt qua MSY, nén 6i uu hoa kinh té va bén vimg sinh thai déu khong dat dugc. Vi
vay. mot hé théng han ngach danh bt ¢6 thé chuyén nhuong nén duge dp dung cting lie (gi¢i han
san lugng danh bét tdi da trong mot khung thoi gian nhét dinh va cho mdi loi duge kiém soét bai cac
ké hoach quan ly) nhir duge nhin manh béi Doyen va cng sur (2017) ¢6 thé giip trir lwong thuy san
phuc hdi, dong thei duy tri duge nghé danh bat ca bén vimg va hiéu qua trong dai han.

6. Kétluan

Nghién ciru nay xem xét ba chién luge danh bét thily san dudi kich ban BDKH tdi thiéu (ting
0,01°C mdi nam): Chién luoc 1. tiép tuc nd lwe danh bt thiy san nhur hién tai; chién luge 2, tam dimg
céc hoat dong danh bét dé bao tén: chién lwge 3, khai thic tai san luong danh bét tdi wu hiéu qua kinh
té (MEY). Két qua cho thiy, néu duy tri cudng do danh bit & mirc hién tai (chién luge 1) thi nghé
danh bit thiy san sé sup dé trong dai han. Ngwoc lai, chién luge 2 s& gitp duy tri duge san lugng
nhung khéng c6 lgi nhuan. Chi riéng chién lugc 3 la kha thi vi ca san lwgng va lgi nhudn én dinh mic
dut & mirc thip trong bdi canh nong am toan cau. Tuy nhién, thyc hién chién luge 3 s& ¢ nhidu kho
khan. Dé cai thién chién luge 3 thi nén két hop vdi hoat dong giam thiéu BDKH dé nang cao hiéu
suat danh bat. Trude mét, Viét Nam co thé xem xét thue hién mét chién luge trung gian thay thé bao
gdm viée dong cira mot phéan (tao ra cac khu bao ton bién), déng thai, tiép tuc khai thac phan con lai
VO sur trg giup cua chién luge MEY va xdy dung mot hé thdng han ngach danh bt ¢6 thé chuyén
nhugng dé dp dung cting lic nhiam dat duge ca muc tiéu vé sinh thai va kinh té, trude khi hudng toi
thuc hién MEY toan dién.
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