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Economic Valuation of the Biodiversity-Related Changes in
Ecosystem Services of the Arctic Caused by Climate Change

Heechan Kang* and Hyo-Sun Kim**

ABSTRACT : According to the recent observation by NOAA(US National Oceanic and Atmospheric
Administration), 2015 is the warmest year based on global average temperature since 1880. The air
temperatures in the Arctic have been rising at almost twice the global average and the extent and thickness
of sea ice in the Arctic have declined. And the warming process in the Arctic is accelerating rapidly. These
impacts of drastic change in sea ice caused by climate change in the Arctic threaten the eco-system service
and biodiversity in the Arctic. This study intends to estimate the economic value on changes in
eco-system services and biodiversity of the Arctic caused\ by climate change. The result of the valuation
indicates that the total benefit from improvement of ecosystem in the Arctic ranges from 318.6 billion
won to 715.9 billion won per annum. Replication scenarios can be explored into two broad categories in
future studies: scenarios in consideration of conflicts of different stakeholders and scenarios based on

wider or narrower definition of biodiversity in the Arctic.
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FNAHA AR 2] A Ao et B o] 2 E Q7] wolth Taxo] &2k
o] ol AAAM AR K== AL = o] AN 2T 4 @ Abolof QR AAIE-E

of w2 A HAARE Tl 25t Braxe2ho] aigho] A} 7pEa)E| Al Qltk. A =2
AT A ol A o s A0 ehitid ol o 4
S e 50 H=Y A B 7 sk ek

Alvarez et al. (2015)2] A-Lo]| oJs}H, 7| W3], E5| B3} -2 1191% 2| oA
o] LEAeS XS ARALELL Qe FA] 28508 Y(Polar Vortex)ol| F3F= 5
o FHI0] o] 37| % A4S TS Ak et 7= Ak 2deith 22 FA Y
2l Al tiaf) HEES A7) 5k G thg gl ol S S Kukla et al. (2002)2}
Dodge et al. (1983) X Stuiver et al. (1991)2] 2}A4 7| EH 3} 7] 2kl b= S A H o} 2| o)

O{

o~

7H7]9] 7]:80] 0.5~2°C kil Sj4R % OF 6m gkt Z2ko] 7153lTt.

e @A) 7| F s} ol SEAsol} steke] thast wggo] 2417} of
2} 7] Fulste] Mg A 7} phel sl B ek A4 o] Zrks o] WAlo] AL i, BIuh
2ol o] o] &gt BB S FEA|LITHE Holtk. Atkrl 7| s Mg EAls
QAHE EF WA AH o AT LS Fojo] BRFS 2 7t 5

ST biodiversity) & vk o] 23 7| TSR e A 2510 BAG HETAS
q

el A Agolch AETIRPLS 79 2] LAAFS] O (Earth

2) INDCs(Induced Nationally Determined Contributions)
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3) IPCC(2014), Climate Change 2014: Impacts, Adaptation, and Vulnerability 2] 28%} p15700)| 4] E=2] 71%
H3L gk B2, A& M3l B2 A - A3 | (socio-economic) % aFo] 2| 2] 2], 2314, AR 4 )
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o] Tt A A 71X S Bk A WA S Slo] FAlo]ch

B AT 7| HskE B3] YEriepyo] Wl Uel Fo) Shte Ql4a A
oM Este] G Ao WASHE B3 AT thd AAE 1K E 2%

7}?(] Z2H(CVM, Contingent Valuation Method)2- ©]-8-3}¢] 24 5}a14} St
=0 AEE thfA ol Tt A Algdhe AH| 28 7E2] 9 7l g2 24 &

/\Q}Tﬁ} AHIAR Uss 4= Qe 33 AHj2e B AEFe] A H= 5

Q12koll A 2 A= Aol o2 Sof efrlotet Rojulal7lo] A 4lats

S A A SolA SFet 72 Al SRtk TR 5= A9 9] A48 o Y2 o] A

G179 2 A5 o] 52 A A SIS AA ek 23 9AA A
Foh B3 UL AAUEL] 4] HAS ST A0 R, Aol 914919

S ol ol ) 85} A3 A 910t 20 2% o e ol -ele, e
olefgt wolo| 2ol i, B3-S A7 AW PietE Bo| HBEo| thes] 25
AR R AfEo] Hkshs Ho] 2 u AR 1] (Non-use value) 7 243
E

8 %3 5 QIzke] 7o) BA Bk 0 X1} A9 BEF chepyo] HA 823

off 21744 ARg-7HA) = =3] w|n|s}
th. 281} B AR8-71%] (Non-use value) ZHoj| A B-=20] AJErtekA B 23} 3h8.of o
et AA A 7HA] = 28 8] EARIE wheEbA & At S AT o Tt HIARE T}
A 52 27 SHOA, o] 52 BAA 7HA & 45k A& wEE gk AT
A= 7lQlo] HEAE =22 0 & o] §-517] wjiZofl e Afjof| Fofsh= 7FA| Q1 HhH, H
AREZHA(EA7HA) = 7jle] Ee] A o2 S S o|-8-5HA] ol e B akal S AY
of thsff Foist= ZFR ot LAY, 2013). H= A=tk d ol tsf BIARE 72| 7} A
A=A T 5= A= E}OW of 2542 Helo] §li==7H=ole} st ek, o]
£ flsll 224 @oF o, 35 A N Soll Zrofshal itk SHoflA 14 o=
HIARE7EA)7F ok A TH —‘LE TS Qli= Aolth. o]9F T2 HIARE7FR] @}

=5k, EcoReources (2011)2] A= 7Huthe] H=+rof tiste] A|AF 4 2ju]&
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I OJ2X HiZ U MHT

S A2k FATH T YETF A Solli= Groeneveld et al. (2015)0] T3 2] o]ct.
Bartkowski, et al. (2015) Aol A= a2 A 4712 42 71 i ofg
A A=, &, ZEA|(proxy)E F 0.2 e st wpet 11 7RR| 7 e B R
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E5], SRl tigh et At 7152 FAT MR Qg £ Fof tigh A
2 2] o] wstel A ] 4271 Mstol FH A7} o] tititol k. Greoenveld et al.
(2015)9] A=A o] A7} A2 F3h= s o] 7] o FHA] KAz o) ¥

326



=39 Ji=Hstz ol MEiAIHES| MM JIXIFY

B3} A2 THA|S= 2ol A2tkA|I7F
pIs=n=rar: o}"’ﬂi} EcoReources (201 )2l At o] Sl tisto] HAALS
2 ou|g ~Ax =AY YES Y5 A E, TEY THES Y 7HX eF 24 st A 9
=39 A A 71, Auer Al9lof iRl ofo] &4 Zhx| of it Bl WS A1 o] 7HA] 5

5ol thsko] Zk2F A 2] &fn]7} Aol ghE &A1 3F3iTh EcoResources o] A2 1} 5]
A 5 gkt ks Aueh AlREe] el tigk 7FE AR A QL ZHA ol o Bl

A 9] 7}x|(existence value)?} --=2] 7}x|(bequest value)E E2] F+&E511L th=

o Qs ARk o) gt g olE B4 AR ek QA L AA ol o
12 7t7ke] ofu]m AJESIICHS Holl 4] 2]0]7} Ik, ¥k McDowell
rd (2014)2] AT TRlghEo] 7k el diste] ALsl-Aefsta ofulel
2.9)(risks)ol tsto] 2Ajgko 2, x| eizule) ol A A pare) 4712k o]
sz AuThepol tat AAIE 71417} e Elojop ghe Faksla olrt. o 2]

o
<]
i)
X
o
o
o

o g do B
Sh m& '19~

A bR & A-eR o] B=of gt d15-9] a4 wHsh=d] Qlof A =

o] Hfskal Qe A AR th55kA A A u| Lol it 7Hx) 7} g7t ofof Jith=

Aol A Wk 7o) shar gt}. o|dlho] Ebinger and Zambetakis (2009)= 22 afj 5] 2t
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al., 2008; Wenzel, 2009; Huntington et al, 2013; Diaz et al., 2015). Larsen et al. (2008) ]|
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2 A5 H189) 5 72 WAL TIA S 24aiork. o] 4o mha, ogaw}%
ROl WA 71 T 1105 i, A 1S o8] s
5t= Ao ® YEGTh Armstrong et al. (2015)0-2 o)A e Al F(discrete choice
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4) Hahn, R. and P. Passel (2008), “The Economics of Allowing More Domestic Oil Drilling,” Energy Economics,
pp- 1-33.

5) A AR A ulgol= AH BIE, ARSI R, HIANS 7] s, &A7EA W, A 7| o, wEEA,
W5 AL o] EghElo] ol

6) Armstrong, C. W., V. Kahui, G. K.Vondolia, M. Aanesen, and M. Czajkowski (2015), “Use and Non-use
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WTP = bid, (T+L gHo] <of/a> Q1 79

336



=39 Ji=Hstz ol MEiAIHES| MM JIXIFY

bid, < WTP < bid, (T ©Ho] <of/ob Q> o)1, bid, < bid, 2] 3-%)
bid, < WTP < bid, (Yt gHo| coft] @/4] o]aL, bid, < bid, 1 %)
bid, = WTP (W o] ‘off /ot a2l 745
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H, SHAE A ARl oy 82 etal Sk, F AR o el SHE FES
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21 A (consistency) & THEBHE WTP] 7| th 2| ch&at o] Abelet.

E(WTP,|z)= ———u=, E(WTP,)z)= ——=x (15)

e o] X B oAU (WTP) B} T ) AEO| X%

=
SJALH FALT} A 2 Afolsl7| wiitoll GE/ BE(WTP|x) 3 E(WTP,|x) 7} A= o

2 gt S 2h Ao] Avbolch thehd AT AN B Fofl of® A elatol Bt
2 03EA| Aok Bk YUk R ) RARA X2 ATolA, 3 A

A Bi=ulel Zol, oY 5} 1
gelgh 4= et
(H 2) 0|5 Y2FMel MBof fEt SHAISQ| HI=
R g | A A S = W g -
AT | ooy | oya] | djofda | opgsd | of/oh
1.000¢) 35(19) 25 10 6 13 54
2,000 33(25) 18 16 9 16 58
3,000 24(28) 15 9 11 17 52
4,000 19(24) 12 7 7 17 43
5,000 16(29) 7 9 11 18 45
7,000 7(31) 2 5 10 21 38
8,000 7(30) 2 5 13 17 37
10,000 10(29) 5 5 22 39
15,0009 4(31) 2 2 28 35
SHA| 155(246) 88 67 77 169 401
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<3 3> 7|2 BARS Lehich
(# 3) 7|=8A
A= ek Bt EEHAL
Age |Uo] 402 116
Sex | AH(g=l, 04:0) 0.5 0.5
Recogl |7]THislm B MEZE ARd 7440 o7 of:(1/0) | 0.9 0.3
Recog2 |E= A= §E]- FA1Q)] 71A] Q1A Ak (1-4) 1.6 04
Donation | 7] 5-6354(1/0) 0.2 0.4
Income |AETZ(1-10) 44 1.6
T |A WA AA A 5,486.3 4,031.8
T2 |7 WA AX A 4688.3 4,355.8
R1 |3 WA AAlgHof gt ‘o (1/0) 0.35 0.48
R2 |5 W17 AAFH] gt ‘o (1/0) 0.35 0.48
Edu |2-842(1-5) 3.0 0.98
<3 4>+ A H(Maximum Likelihood Estimation)o]| 2|3t -E=3k~E X3}
SHe B8 R ALS o) 24T 20k Lehiet
(# 4) & Ant
SRPRED e :
HZ o]2 Interval data ®3 olHgf ZEH 1y
FRAT | EFEA | FHAT | EFEA | FAS | EZEA
bid1l -1.39¢-05***|  2.03e-05 - -|-1.34 e-04***|  2.18e-05
Age -3.3e-04 0.007 12.2e-04 0.005 2.56e-04 0.007
2 Sex 0.073 0.144 0.115 0.120 0.093 0.145
o) Recogl 0.385 0.244 0.197 0.191 0.332 0.238
A | Recog2 0.500%** 0.129| 0.367*** 0.108 0.506%** 0.135
;é'—: Donation 0.570%** 0.172| 0.531%%** 0.142 0.541%** 0.167
- Income -0.031 0.043 -0.012 0.036 -0.030 0.044
Edu 0.033 0.084 0.074 0.071 0.044 0.085
A -0.868* 0.514 -0.653 0.415 -0.925% 0.502
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A5 | mzent | 2945 [ mrex | 3aAs | mzex
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Edu - - - ; 0.078 0.077
S ; ; ; ; -0.956%* 0.463
AaA| 2= 0510 0.095

Lik]e:l?}%oo q 218.761 -517.595 -473.389
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