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Tém tit:

Nghién civu xdy dung mé hinh t6i wu héa viéc sir dung tai nguyén du lich theo thoi gian, trong dé xem xét
dong thoi chat lwong tai nguyén, lwong khdch du lich va mire dau tw cho hoat déng bdo ton. Trén co s¢
nguyén Iy cue dai Pontryagin, nghién ciru xdc dinh mire khai thac va dau tie bao ton t6i wu, dong thoi dé xudt
co $6 xdc dinh phi méi truong déi véi hoat dong du lich. Két qua mé phong cho thdy, so véi mike san hrong
bén viing t6i da, phirong dn t6i wu duy tri chdt leong tdi nguyén cao hon 40,14%, heong khdch thip hon
16,11% nhurng loi ich rong cao hon 69,57%. Két qua ciing cho thdy, dau tu cho bao ton twong dwong 7,74%
doanh thu cé thé dong thoi cai thién chdt lwong tai nguyén, gia tang hrong khdch va néng cao gid tri kinh
té cuia diém dén. Qua do, nghién civu cho thdy bdo ton tai nguyén va tang trucng du lich khéng nhat thiét la
hai muc tiéu doi lap néu hoat dong khai thac va dau tw dwoc xdc dinh & mire phut hop.

Tir khéa: diéu khién t6i wu, tai nguyén du lich, phdt trién bén viing, nguyén Iy ciee dai Pontryagin, phi

moi truong

Dynamic optimization of tourism resource utilization: An optimal control
model for balancing economic growth and environmental conservation

Abstract:

This study develops an intertemporal optimal control model for tourism resource exploitation, with resource
quality as the state variable and visitor volume and conservation investment intensity as control variables.
Applying the Pontryagin maximum principle, the study establishes a modified golden rule for tourism
destinations, proves saddle-point stability of the steady state, and derives the optimal environmental charge
as the product of the degradation coefficient and the resource shadow price. Numerical simulations show
that the optimal resource level is 40.14% above the maximum sustainable yield level, with 16.11% fewer
visitors but 69.57% higher net benefits. Open access eliminates the destination's entire present value while
attracting 11.69% fewer visitors. Conservation investment equal to 7.74% of revenue raises resource quality
by 20.6%, visitor volume by 30.5%, and present value by 35.0%.

Keywords: optimal control, tourism resources, sustainable development, Pontryagin maximum principle,

environmental charge
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1. Pit van dé

Tang trudng nhanh cua nganh du lich dit cac diém dén truée mot nghich 1y quen thudce: dong khach
cang dong thi tai nguyén tao nén sirc hap dan ciia diém dén - canh quan, hé sinh thai, di san, khong gian
trai nghiém - cang nhanh xudng cip, va chinh sy xubng cip Ay lai bao mon gia tri ma mdi luot khach sin
long chi tra. Pay la dac trung cia bai toan khai thac tai nguyén tai tao dudi rang budc lién thoi gian, khong
phai bai toan t6i da hoa lgi nhuan tinh trong tirg nim ngan sach.

Thyc tién quan 1y diém dén & Viét Nam hién cha yéu dya vao cong cu sirc tai du lich (tourism carrying
capacity) - mot ngudng k¥ thuat tinh vé sé khach tdi da ma diém dén co thé tiép nhan. Cong cu nay c6 wu
diém truc quan nhung bdc 19 3 han ché can ban. Thir nhat, day 1a mot rang bude chtr khong phai mot tiéu
chuan t6i wu: don khach dang bang strc tai khong co nghia la phuong an tét nhat vé mat phiic li. Thir hai,
khong chura ty 18 chiét khau, do d6 khong tra 101 duge cau hoi trung tim cua phat trién bén viing 1a danh ddi
gitia thé hé hién tai va thé hé tuong lai. Thir ba, khong xac dinh dugc quy dao chuyén tiép: v&i mot diém
dén dang suy thoai, stic tai tinh khong cho biét nén phuc hoi trong bao lau va bang cach nao.

V& mit hoc thuat, dong nghién ctru mo6 hinh hoa dong luc du lich da phat trién manh trén thé gioi
(Casagrandi & Rinaldi, 2002; Johnston & Tyrrell, 2005; Marsiglio, 2017), song phan 16n dimg & md hinh
mo ta hodc mé hinh tang truong cap nén kinh té. S6 cong trinh dat bai toan & cap diém dén véi dii 2 bién
diéu khién - vira diéu tiét lugng khach, vira quyét dinh muc tai dau tu bao ton - con han ché; ¢ Viét Nam
hudng tiép can nay gan nhu chua dugc khai thac.

Xuat phat tir khoang tréng d6, nghién ctru dit 4 muc tiéu: (i) xay dyng mé hinh diéu khién t6i wu mo
ta danh d6i lién thoi gian gitra khai thac va bao ton tai nguyén du lich; (ii) thiét 1ap diéu kién tdi wu, xé4c
dinh trang thai dung va kiém chting tinh on dinh; (ii1) so sanh dinh lugng phuong an tdi wu v6i 3 ché do
khai thac ddi chimg dé do ludng ton that phuc loi ctia quan 1y kém hiéu qué; (iv) rat ra ham y chinh sach
vé muc phi méi trudng va ty 18 tai dau tu bao ton.

2. Co s& 1y thuyét va phwong phap nghién ciru

2.1. Co 56 Iy thuyét

Kinh té hoc tai nguyén téi tao. Nén tang ctia mo hinh 1a 1y thuyét khai thac tai nguyén tai tao do Gordon
(1954) khéi xudng va duoc hé thong hoa boi Clark (1990), Conrad (2010). Péng gop cdt 16i cta dong 1y
thuyét nay 1a chi ra, dudi ché do tu do tiép can, dia to tai nguyén bj triét tiéu hoan toan va tri luong bi
khai thac qua mirc - hién tugng “bi kich cua tai san chung” (Hardin, 1968). Pintassilgo va Silva (2007) da
chuyén két qua nay sang nganh luu tra du lich, cho thy ty do gia nhap dan t&i du lich dai tra voi khach
c6 murc san long chi tra thap.

Stre tai du lich va vong doi diém dén. Khai niém stc tai (O’Reilly, 1986; Coccossis & Mexa, 2004) va
mo hinh vong doi diém dén cua Butler (1980) mé ta tot hién tuong bdo hoa - suy thoai, nhung déu mang
tinh mo ta, khong sinh ra quy tic quyét dinh. Marsiglio (2017) di ching minh trong khung ting truong
ndi sinh s6 khach t6i wu luén thip hon va khong dat t6i ngudng sirc tai ctia diém dén cua diém dén, qua
d6 xac lap strc tai la can trén chi khong phai muc tiéu.

Diéu khién t6i uvu va cong cu chinh sach. Nguyén 1y cuc dai Pontryagin (Pontryagin va cong su, 1962;
Seierstad & Sydsaeter, 1987) cho phép chuyén bai toan t6i wu lién thoi gian thanh hé diéu kién can dua trén
ham Hamilton, trong d6 bién dong trang thai mang ¥ nghia gi4 bong ciia tai nguyén. Trong kinh té hoc moi
trudng, gia bong nay chinh 1 nén tang cua thué Pigou. Van dung vao du lich, Piga (2003), Schubert (2010)
va Palmer & Riera (2003) da phan tich thué méi truong du lich; Mananyi (1998) ap dung diéu khién tdi
uu cho quan 1y du lich sinh thai.

Khoang tréng. Cac cong trinh trén hoac dung & mé hinh mo t4, hodc chi dung mét bién diéu khién, hodc
dit bai todn & cdp nén kinh té. Nghién ctru nay dat bai toan ¢ cap diém dén véi hai bién didu khién dong
thoi, va dic biét cho phép chit luong tai nguyén tac dong truc tiép 1én gia sin 10ng chi tra - co ché quyét
dinh két qua khac biét dugc trinh bay & phan 3.
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2.2. M6 hinh nghién ciru

Goi R(t) 1a chat lugng tong hop ciia tai nguyén du lich tai diém dén, chuan héa trén thang [0; K] véi
K 1a mirc nguyén ven. Hai bién diéu khién 1a luong khach u(?) va cuong do dau tu bao ton v(z). Phuong
trinh chuyén dong:

. R

R:rR(l_K_)—aquGv, R(0) = R, 1)

trong d6 rR(1 — R/K) 1a ham tai tao ty nhién dang logistic, a la h¢ s6 suy thoai do khach gay ra, 0 la
hiéu suit phuc hdi cua dau tu bao ton.

Cau du lich dugc dic ta boi ham cau nguoc ¢6 2 dic diém: gia giam theo muc tic nghén va ting theo
chat luong tai nguyén:

Pw,R) = (a — bu) 11; 2)

Loi ich rong tirc thoi caa diém dén, véi ¢ 1a chi phi cung ng bién va (x/2)v? 1a chi phi du tu bao ton:
R

m(u,v,R) =(a—bu)?u—cu—TK V2 3)

Bai toan cua nha quan 1y diém dén 1a chon quy dao u(?), v(z) nham:

maxfowe'P’ (u,v,R) dt "voi rang budc " (1), u >0, v>0 4)

Khung phan tich ctia m6 hinh dugc trinh bay ¢ Hinh 1.
Hinh 1. Khung phén tich ciia mé hinh diéu khién t6i wu khai thdc tai nguyén du lich

Vong phdn héi: khai thdc — suy thodi — gidm chdt lugng — giam gid trj méi luot khdch

r )
Tai nguyén du lich Chat lwgng trdi nghiém Lai ich rong
R(t) gia san long chi tra : o
=Pyu—cu—%
bién trang thai P=(a-bu)RIK pad o E
T h f tol da hoa
l fo e Plodt
\ ' ) & ™
. Suy thoéi L Llr?‘:lg lil:li’lch 'l;l(t)
—au bién diéu khién
\ J L J
T Phuong trinh chuyén dong:
p . R=rR(1 —R/K) —au +6v
Tai tao ty nhién ] Pau tr bao ton v(t)
+rR(1 =R/K) J bién diéu khién + Ov
- J

Nguon: Tac gia xdy dung
Béang 1. Bién s6, tham so0 va gia tri hiéu chinh minh hoa ctia mé hinh

Ky hiéu Y nghia Pon vi Gia tri co' s&
R(t) Chét lwong tai nguyén (bién trang thai) chudn hoa ndi sinh
u(t) Lwong khach (bién diéu khién) triéu lwot/nam ndi sinh
v(t) Cwong do dau tw bao ton (bién diéu khién) chudn hoa ndi sinh
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K Mirc chat lwong nguyén ven chuan hoa 1,000
r Téc do tai tao tw nhién /nam 0,200

Gia san long chi tra tbi da triéu dong/luot 5,000
b Hé sb tic nghén triéu dong/triéu lwot 0,500
c Chi phi cung (rng bién triéu dong/lwot 1,000
a Hé sb suy thoai do khach diém chét lvong/triéu lwot 0,020
2] Hiéu suét phuc hdi ctia dau tw bdo tén diém chat lwong/don vi 0,050
K Hé sb chi phi dau tw bao ton nghin ty déng 4,000
o Ty |& chiét khau xa hoi /n&m 0,080

Nguon: Tdc gia thiét ldp

2.3. Phwong phdp nghién ciru

Nghién ctru str dung phuong phap mé hinh héa toan hoc két hop mé phong sb, gdm 4 bude.

Buéc 1 - Gidi tich. Lap ham Hamilton gia tri hién hanh, ap dung nguyén 1y cuc dai Pontryagin dé thu
diéu kién can cap mot va phuong trinh dong trang thai; giai hé trang thai dimg.

Buéc 2 - Kiém dinh tinh 6n dinh. Tuyén tinh hoa hé dong luc quanh trang thai dimng, tinh ma tran Jacobi
va cac tri riéng dé xéac dinh loai diém can béng.

Buwée 3 - Mé phong so. Do hé phuong trinh trang thai dimg 1a phi tuyén va khong c6 nghiém hién,
nghiém dugc xac dinh bang phuong phap Brent véi dung sai 10713, Nhanh yén ngua dugc dung bang tich
phan nguoc thoi gian tir 1an can trang thai ding doc theo véc-to riéng 6n dinh (phuong phap Runge-Kutta
thich nghi, dung sai twong ddi 10-'2) - cach lam nay tranh duoc hién tugng phan ky sé von xay ra khi tich
phan xudi trén quy dao yén ngua. Toan bd tinh toan thyc hién bang Python véi cac thu vién NumPy, SciPy.

Buéc 4 - Phan tich d nhay. Thay d6i 1an lugt timg tham sé va tinh do co gidn cua cac dai lugng dau
ra bang sai phan trung tim véi budc 1%.

Vé bo tham s: cac gia tri 0 Bang 1 1a tham sb hiéu chinh minh hoa, dugc dit & muc cé thir nguyén hop
ly véi mot diém dén quy mo trung binh ciia Viét Nam, nham minh hoa co ché van hanh cia mé hinh. Day
khong phai 1a két qua udc luong thue nghiém; cac két luan dinh luong cu thé chi co gia tri diéu kién trén
b6 tham sé nay, trong khi cac két luan dinh tinh (tht ty cac ché d6, ddu cua do co gian, tinh 6n dinh yén
ngua) 1 bén viing trong toan mién tham sé dé khao sat.

3. Két qua va thao luin két qua nghién ctru

3.1. Piéu ki¢n t6i wu va quy tic vang diéu chinh
Ham Hamilton gia tri hién hanh, véi X 12 bién dong trang thai (gia bong ciia tai nguyén):

?{=(a—bu)?R u—cu—ZKvH—i[rR(l—%)—auvLev] %)
Diéu kién can cap mot ddi v6i hai bién diéu khién:

OH a K(c +al)
ou 2bh 2bR

ﬂ{=—1cv+9/1=0:v”‘=ﬂ @)
ov K

Piéu kién cép hai dugc thoa man do 0°H/0u’? = —2bR/K < 0 va 0°H/0v? = -k < 0, nén nghiém la cuc dai.
Biéu thirc (6) mang y nghia kinh té tryc tiép: lugng khach t6i wu dugc xac dinh tai diém ma doanh thu
bién bang tong cua chi phi cung Gmg bién ¢ va chi phi ngoai tng bién al. Pai lugng t* = aA * chinh 12 muc

=Ki(a—2bu)—c—a/1:0:>u*= (6)
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phi méi trudng tdi wu trén mdi lugt khach - tich cua hé sb suy thoai voi gia bong cia tai nguyén. Day 1a
dang thué Pigou trong bdi canh dong: néu diém dén thu dung murc phi nay, quyét dinh phi tap trung cua
céc doanh nghiép sé& trung v6i phuong an t6i wu x3 hoi.

Phuong trinh dong trang thai:

,1.:,0/1—% :pl_[—(a—Kbu)u +/1r(1—2% ] (8)

Tai trang thai dirng (di/dt = 0), sap xép lai thu dugc quy tic vang didu chinh cho diém dén du lich:

2R" 1 (a—bu")u"
=r\l-— t—_ 9
p=r( % ) I X €))

nang sudt tai tao bién ¢6 tire chét lugng

V& phai gdm 2 céu phan: ning sudt tai tao bién cia tai nguyén va “c tirc chit luong” - phan dong gop
bién ctia chit lwong tai nguyén vao dong loi ich, quy doi theo gia bong. Vi bo tham sb co sd, kiém ching
s6 cho két qua: —0,0803 + 0,1603 = 0,0800 = p, khép tuyét dbi.

Diém dang chi y 12 ning sudt tai tao bién tai diém t6i wu mang ddu 4m. Pidu nay c6 nghia diém dén
van hanh & nhanh bén phai dinh cia dudng tai tao logistic, noi xét thuan tiy vé sinh hoc thi viée giit tai
nguyén ¢ mirc cao 1a “kém hiéu qua”. Sy hy sinh vé niang suat sinh hoc d6 dugc bu dap boi co tirc chat
lwong duong va 16n hon vé tri tuyét ddi gip doi. Pay chinh 1a co ché 1y giai toan bd khac biét gitra mo hinh
nay véi mo hinh khai thac thily san ¢6 dién: trong du lich, tai nguyén khong chi 1a ngudn cung ma con la
thudc tinh chét lugng cua san phém.

3.2. Trang thdi dirng va tinh én dinh

Giai dong thoi hé 3a phuong trinh (diéu kién cap mot, dR/dt = 0, di/dt = 0) cho nghiém duy nhat trong
mién kha thi: R* = 0,7007; u* = 2,0972 triéu lugt/nam; 1* = 51,70; gia téi wu P* = 2,7688 triéu dong/
luot; loi ich rong z* = 3,7094 nghin ty ddng/nam.

Mirc phi méi trudng toi wu 1a 7% = al* = 1,0340 triéu ddng/luot, twong duong 37,35% gia dich vu va
mang lai ngudn thu 2,1685 nghin ty ddng/nam. Day 1a mot con s6 cu thé, kiém ching duoc va c6 thé truc
tiép chuyén thanh khuyén nghi vé mirc phi tham quan hodc phi méi trudng.

Ma trén Jacobi tai trang thai ding c6 dinh thirc det J = —0,0446 < 0 va vét tr J = 0,0800 - dung
bang p nhu 1y thuyét du bao. Hai tri

riéng tréi du (-0,1750 va +0,2550) Hinh 2. So' do pha va nhdanh yén ngwa ciia hé dong luc (R, ))

x4ac nhan trang thai dung la diém

N A A ‘ 90 4
yén ngua. Két ludn nay quan trong ‘\\ —— Dubng ding khong 4 = 0
vé mat chinh sach: ton tai ding mdot \ = Nhanh yén ngua (quy dao 16i uwu)

quy dao dan diém dén hoi ty vé trang
thai t6i wu; moi sai léch khéi quy dao
d6 déu khién hé thong phan ky, hoic
vé phia can kiét tai nguyén, hodc vé
phia dong bang khai thac. So do pha
¢ Hinh 2 minh hoa cau tric nay.

3.3. 8o sdanh bon ché dp khai thdac

Dé do luong ton thét cta quan ly
kém hi€u qua, nghién cuu so sanh
phwong an t6i wu dong voi 3 ché do
d6i chimg: (i) tu do tiép cén, noi dia
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to bi triét ti€u (z = 0); (i1) can thi, turong tng p — o nén A = 0, tirc nha quan 1y bo qua hoan toan gia tri
tuong lai ctia tai nguyén; (iii) san lugng bén vimg téi da (MSY), noi lugng khach dat cuc dai trong diéu
kién tai nguyén 6n dinh.

Bang 2. So sanh bén ché dd khai théc tai trang thai dirng

Chi tiéu Tw do tiép can Can thj MSY Téi wu dong

Chét lvong tai nguyén R 0,2455 0,3773 0,5000 0,7007
Lwong khach u (triéu lvot/nam) 1,8521 2,3494 2,5000 2,0972
Gia P (triéu dong/luot) 1,0000 1,4432 1,8750 2,7688
Loi ich rong m (nghin ty déng/nam) 0,0000 1,0412 2,1875 3,7094
Gia trj hién tai (nghin ty déng) 0,000 13,015 27,344 46,368
Tén that phic loi so vai tbi wu (%) 100,00 71,93 41,03 0,00

Gia bong ngam dinh 1 -11,37 0,00 12,50 51,70

Nguon: Két qua tinh todn ciia tac gia

Bang 2 cho thiy 3 phat hién dang chu y.

Thir nhat, ty do tiép can thua trén ca hai chiéu. Khong chi triét tidu toan bo gia tri hién tai cua diém dén
(t6n that 100%), ché d6 nay con don it khach hon phwong an téi wu 11,69% (1,8521 so véi 2,0972 tridu
lugt). Nguyén nhén 1a tai nguyén bi suy thoai xuéng mirc 0,2455 khién gia san long chi tra sut con 1,0000
triéu dong/luot - vira dung bang chi phi cung g bién. Phat hién nay bac boé cach hiéu phd bién ring
budng long quan 1y 1a cai gia phai tra dé “dong khach”. Gia bong ngam dinh am (-11,37) cho thiy ché do
tu do tiép can van hanh nhu thé tai nguyén co gia tri am.

Thit hai, MSY khong phai muyc tiéu quan ly. Diém tdi uu dong giit tai nguyén cao hon miac MSY
40,14%, don it khach hon 16,11%, nhung tao ra loi ich rong cao hon 69,57%. Két qua nay nhét quan véi
Marsiglio (2017) vé viéc s6 khach tdi wu nho hon stc tai, dong thoi bd sung mot hé qua manh hon: khi
chat lugng tai nguyén tryc tiép nang gia tri mdi lugt khach, mirc bao ton tdi wru vuot xa ca ngudng sinh
hoc truyén théng. Co ché nam & chénh léch gia: 2,7688 so véi 1,8750 triéu dong/lugt, tirc cao hon 47,67%.

Thir ba, can thi tén kém hon nhiéu so v&i cam nhén truc quan. Viéc bo qua gia tri tuong lai cua tai
nguyén chi lam ting lwong khach 12,03% nhung khién loi ich rong chi con 28,07% muc toi wu. Pay 1a
luan ctr dinh lugng chong lai tu duy nhiém ky trong quan ly diém dén.

3.4. Quy dao chuyén tiép t6i wu

Hinh 3 mo ta duong di t6i wu tir 2 diéu kién ban dau trai nguoc.

Vi diém dén con nguyén so (Re = 0,90), chinh sach ti wu 1a khai thac cao hon mirc dai han trong giai
doan dau: 2,8496 triéu luot & thoi diém xuit phat so v&i 2,0972 & trang thai dung, sau d6 giam dan. Bao
tdn tuyét doi khong phai phuong an tdi wu; diéu quan trong la muc khai thac vuot trgi chi mang tinh tam
thoi va ¢6 10 trinh gidm ro rang.

Vi diém dén da suy thodi (Re = 0,30), rang budc khong 4m u > 0 tré thanh rang budc chit: nghiém tdi
uu la tam dung don khach trong 2,31 nam, sau d6 mo cua trd lai va tang dan lugng khach theo da phuc
hoi ciia tai nguyén. Day 1a két qua co gia tri chinh sach truc tiép, cung cip co sé dinh lugng cho cac quyét
dinh dong cira tam thoi diém tham quan - von thuong bi phan ddi vi mat doanh thu ngan han.
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Hinh 3. Quy dao t6i wu ciia chit lwong tai nguyén va lwong khdch theo thoi gian

w
1

N
wu
|

E
>
ey =]
= R*=10,701 § u*=2,097
g & 21
8 £
= = DPiém dén nguyén so (Rp = 0,90) Bincd
‘g 067 e Diém dén suy thodi (Ro = 0,30) £ 15
=] =
£ < Lo
20,51 T tam dirng don khdch
B =5 2,31 ndm
= an
O £
0,4 1 5 0,5
= Pjiém dén nguyén so (Ro = 0,90)
0,3 0 === Diém dén suy thoai (Rp = 0,30)
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Thdi gian ¢ (nam) Thai gian t (nam)

Nguon: Két qua tinh todn cia téc gia

Tdc d6 hoi tu & ca 2 kich ban déu cham: thoi gian rut nge“in mot nura khoang cach 1a 3,75 nam (nguyén
s0) va 4,77 nam (suy thoai); thoi gian dat 95% khoang cach lan luot 14 16,58 va 18,46 naim. Ham y la chu
ky quy hoach du lich 5 nim qué ngin so v&i thoi gian dap tmg ciia hé thong tai nguyén.

3.5. Phén tich dp nhay

Bang 3. P nhay ciia trang thai dirng theo cac tham s6 then chét

Tham s6 Gia tri R* u* T* Gia tri hién tai
0,040 0,7290 1,9757 1,2047 95,069
Ty 18 chiét khdu p 0,080 0,7007 2,0972 1,0340 46,368
0,120 0,6759 2,1907 0,8988 29,922
0,010 0,8075 3,1084 0,5276 69,264
Hé s6 suy thoai a 0,020 0,7007 2,0972 1,0340 46,368
0,030 0,6612 1,4933 1,3187 33,833
0,100 0,5690 1,2262 1,1471 22,929
Téc dé taitao r 0,200 0,7007 2,0972 1,0340 46,368
0,300 0,7701 2,6554 0,8056 60,681
0,300 0,6539 2,2631 1,3816 51,644
Hé s6 tac nghén b 0,500 0,7007 2,0972 1,0340 46,368
0,700 0,7488 1,8811 0,7719 41,335

Ghi chii: T la mikc phi méi truong toi wu (triéu dong/heot); gid tri hién tai tinh bang nghin ty dong.

Nguon: Két qud tinh todn ciia tac gid
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Do co gidn tinh tai diém co sé cho thay trat ty wu tién chinh sach rd rang. Chat lugng tai nguyén toi
uu nhay nhit véi toe do tai tao tu nhién (¢ = 0,250) va h¢ sb suy thodi (¢ = —0,175), trong khi tuong
dbi tro véi ty 18 chiét khau (¢ = —0,076). Nguoc lai, gia tri hién tai lai rat nhay véi ty 18 chiét khau (e
=—1,059).

Hai ham y duoc rat ra. Mot 1a, tranh luan vé mirc chiét khau xi hoi - von chiém nhiéu dung luong
trong kinh té hoc moi trudng - anh huong manh dén thudc do gia tri cua diém dén nhung it 1am thay
d6i mirc bao ton nén hudng téi. Hai 13, cac can thiép nham giam hé s6 suy thoai o (phan ludng khéach,
ha tﬁng chiu tai, quy tac ung xur) co hiéu luc kép: khi o gidm mot nua tir 0,020 Xuéng 0,010, diém dén
vira nang chét luong tai nguyén 18n 0,8075, vira don thém 48,2% luong khach, ddng thoi chi can thu phi
bang mdt nira muc cil.

3.6. Mé rong: ndi sinh héa diu tw bio ton

Khi cho phép nha quan 1y cha dong chi cho bao ton, diéu kién (7) xac dinh murc dau tu téi wu v* = Oi/k.
Trong truong hop chi phi dau tu tuyén tinh, quy tic tré nén dic biét gon: chi nén dau tu khi 64 > 1, tirc
khi hiéu suit phuc hdi vuot nghich dao cua gia bong tai nguyén - v6i b tham sé co s, ngudng nay 1a 0
t6i thiéu bang 1/A* = 0,0193.

Bang 4. Trang thai dirng khi ndi sinh héa dau tw bio ton

o E u** Chi bao ton Ty lé e Thay déi
Hiéu suat . n N . Gia tri L A
huc hi 8 R** (triéu (nghin ty trén doanh hién tai so v&i khong
pPhY Iwot) déng) thu (%) en & dau tw (%)
Khéng dau tw 0,7007 2,0972 0,0000 0,00 46,368 -
0,020 0,7279 2,2339 0,1284 2,03 49,399 +6,5
0,030 0,7594 2,3826 0,2743 3,98 52,930 +14,2
0,050 0,8448 2,7365 0,6500 7,74 62,614 +35,0
0,080 0,9935 3,2036 1,2320 11,39 79,757 +72,0

Nguon: Két qua tinh todn ciia tic gid

Két qua & Bang 4 mang thong diép chinh sich manh nhat cia nghién ciru: dau tu bao ton khong
phéi 1a danh doi véi ting truong du lich ma 1a cach dich chuyén duong danh d6i ra ngoai. Véi 0 =
0,050, viéc danh 7,74% doanh thu cho bao ton lam ting dong thoi ca 3 dai luong - chat lugng tai
nguyén tang 20,6%, luong khach tang 30,5% va gia tri hién tai tang 35,0%. Co ché rat ro: dau tu
ning chit luong, chit luong ning gia sin 10ng chi tra va dong thoi néi rong du dia dén khach ma tai
nguyén chiu dugc.

Ciing can luu y giéi han: & mic @ = 0,080, chit luong tdi vu tién sat ngudng nguyén ven (R** =
0,9935), tirc rang budc R < K bat dau c6 hiéu luc va mo hinh can duge mo rong dé xir Iy nghiém bién.

3.7. Ham y chinh sdch

Ttr cac két qua trén, nghién ctru dé xuat 4 nhém ham ¥.

Mt la, chuyén tir quan 1y theo strc tai sang quan 1y theo gia bong. Sirc tai nén dwgc hiéu la can trén
k¥ thuat, con chi tiéu diéu hanh nén 1a mirc phi t* = oA*. Uu diém cta cong cu nay la tu dong diéu chinh:
khi tai nguyén suy giam, gia bong tang, mic phi ting theo va luong khach tu giam ma khong cin ménh
Iénh hanh chinh.
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Hai la, gin ngudn thu tir du lich v6i chi bao tén. Bang 4 cho thay ty 18 tai diu tu hop 1y ndm trong
khodng 2-8% doanh thu tiy hi¢u suat phuc hoi. Co ché quy bao ton diém dén, duoc cip vén tir chinh nguon
phi méi truong, 1a thiét ké thé ché phu hop v6i két qua mé hinh.

Ba la, kéo dai tam quy hoach. Vi thoi gian hoi tu 16-18 nam, chu ky quy hoach can it nhat 15-20 nam,
kém co ché ra soat giira ky thay vi 1ap lai tir ddu mdi 5 nam.

Bén la, thira nhan phuong an tam ding khai thac. D6i v6i diém dén da suy thoai siu, viéc tam ding
don khach mot sb nam 1a nghiém téi wu chir khong phai thét bai quan 1y, va can duoc luat hoa thanh mot
cong cu chinh thirc kém co ché bu dép sinh ké cho cong dong dia phuong.

4. Két lugn

Nghién ctru dd xay dyng va giai mot mo hinh diéu khién t6i wu cho bai toan khai thac tai nguyén du
lich, trong d6 chat lugng tai nguyén vira 1a trit lwong bi hao mon, vira 14 thudc tinh quyét dinh gia tri cua
san pham du lich. 3 dong gop chinh co6 thé dugc ghi nhan.

Vé 1y thuyét, nghién ctru thiét 1ap quy tic vang diéu chinh cho diém dén du lich, trong d6 ty 1¢ chiét
khau x4 hoi cin bang voi tong cua ning suét tai tao bién va cb tc chat luong. CAu trac nay giai thich vi
sao muc bao ton tdi uu trong du lich vugt xa ngudng san lugng bén vimng tdi da ctia mo hinh khai thac tai
nguyén cb dién - mot khac biét bat ngudn tir dic thu cua san pham du lich chir khong phai tir gia dinh dao
dirc vé bao ton.

V& phuong phap, nghién ciru ching minh trang thai dimg c6 tinh 6n dinh yén ngua va dung duoc quy
dao chuyén tiép t6i wu bang k¥ thuat tich phan nguoc thoi gian, qua d6 xac dinh thoi gian hoi tu va do dai
giai doan tam dung khai thac ddi voi diém dén suy thoai.

Vé chinh sach, nghién ctru cung cép cong thirc tuong minh cho mirc phi méi truong téi wu va dinh
luong ton thit phuc loi cua cac ché do quan 1y kém hiéu qua: 100% voi tu do tiép can, 71,93% véi quan ly
can thi va 41,03% khi lay san lugng bén vimng t6i da 1am muc tiéu. Dau tu bao tdn & mirc hop 1y lam ting
ddng thoi chat lugng tai nguyén, lwong khach va gia tri hién tai cia diém dén, qua d6 bac boé quan niém
coi bao ton 1a chi phi ddnh d6i véi tang truong.

Nghién ctru ¢6 3 han ché. Thir nhdt, bo tham sb mang tinh hiéu chinh minh hoa; cac két luan dinh luong
can duogc kiém chting lai sau khi uéc lugng tham s6 tir dir liéu thuc dia cua tirng diém dén cu thé. Thir hai,
mo hinh gia dinh méi truong tat dinh, chua xt Iy bit dinh vé ciu du lich va vé kha nang phuc hdi cua hé
sinh thai. Thi* ba, m6 hinh mé ta mot diém dén don 1¢, chwa tinh dén canh tranh gilra cac diém dén va kha
nang chuyén dich dong khach.

Ba hudng nghién ctu tiép theo dugc goi mo: (i) udc lugng thuc nghi€ém bo tham s6 (. a, 0) cho mot
s6 diém dén trong diém cua Viét Nam bang dir liéu quan tric mdi trudng va didu tra khach du lich; (ii) mé
rong sang mo hinh diéu khién ngiu nhién véi rui ro suy thoai dot ngot ciia hé sinh théi; (iii) xdy dung mo
hinh tro choi vi phan cho canh tranh giita nhiéu diém dén cung khai thac mot thi truong ngudn m
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