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A study on Estimation of CO, Abatement Cost
in Korean Offshore Fishery'

Yongmin Shin* and Gyeowoon Jeong**

ABSTRACT : This study has attempted environmental economic analysis on the cost structure of
offshore fisheries based on fishery management data published by the Fisheries Research Institute to
examine the effect of the environmental policy on the fisheries for the effective implementation of the
Paris Convention. Under the assumption that both fisheries and carbon dioxide are simultaneously
produced, the cost structure of offshore fisheries were analyzed. Cost function in a translog form was
estimated and SUR (Seemingly Unrelated Regression) model was used for the analysis. Here, CO,
emission of offshore fishery was calculated by using National Federation of Fisheries Cooperatives’ data
on supply of tax exemption oil (2003~2016). The cost function estimation showed that there is a weak
disposition between catches and CO, emissions during the sample period, and the marginal abatement
cost (MAC) is estimated at 1,457 won per year. In addition, for the same period, when 1% of CO, per
horsepower is to be reduced MAC increases by 2.2%, and when 1% of CO, per 1 ton of catch is to be
reduced, MAC increases by 1.4%.
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2008 o] & 5T W E O] A of] A 5}o] LB stk =7 HE2 1990E
H] Bt 5.2%°] CO, #5-S HRZ kg, o5 B Hold s Bt 22.6%5 450t

4TS o 29k, Dol B8 A P2 BAE o ofsteglcka Bt
31 91k o2l HolA] 2015 12 21 7] 5Kl oF GAFEE B(COP 21)ef 4 A
£l 7| sto] T el WAL AEZRE S o5 A7) FAA o] de] 9lo] o]
ol Ao Boha olek. st A e GARES AUHoR G5B E
2 748kshe WO 2 Lol Bls), $-2]Lbels 20304744 BAU ol 37%2 715

SH7| 2 st o, SAERA o = Frofaly| =2 5F3iek 53] 2016 A1 2} 7| S H D}
A5 712 A121(2017~2036)” L 2030 =7FAZIAAS 7|2 ERY 52 S5 A
s Ho Aokl A BAU HiH] 5.2%(°F 1.59%F &) o] 5515 A4 2 3h3lth

ol2iet Holl M whe @A o &2 Ql oY} 2} 1helof w|x= Gl dinlstr] $is)
of A L A=A MR} vkt v w]g-of AP o] stk T uf Ak ZoF
o] v Z A 7Ha|- & AP o) T st A= X2 7R A 9] A LS A Ao, v]-8-A] Ao 2}
1OME}E B S Al g oll tet A2k B Ak of w3l @A 8] F=shok -2
2} Ak o] 7113t ol A A AR S 2L g Ao X|<&7FeRE A
Oggi Loz 918f 1% BB ATHA] AL vigre g jt thofRt dot50] o] o
Aof gt} of2fgt A QlAlof| whet & A= o Y&
AFQ Zallof o] AHE-Eof T CO, vl = gt
AT T AN A9 v v 545 2oshaL, Aol A A A+ 5l 402
HER &, I A Zallol G o vlEdFe 45t AS24= &3l vl-8d+ +4
S AAISEAL vpA e e 2 VAo A A4S g e e 243 W1 o419

= B8l AR dd:

Y o
~{

1) UNFCCC (2015), “Kyoto Protocol 10" Anniversary-Timely Reminder Climate Agreements Work”.
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22|zt Zeliogel Co. HiE MEHlEee &

4 Glek. §-2futet olglol ] vl 30l TE ATFRE 1715(1994)9 A%
12017)0] 9101, HAHe F-vlF ek APALE4F e 9} Shephards Lemma o]-§:3}
b FA A ASHE Tefsh] §istol 2AFEE w Y, ddE

x]5te] ool o] vl g AT AT 4B o) RS A
2ol = ALl AT 20 2 G B

o = ok
Cotle LD

m>~

oTn

flo

o
> ol

)t} Atkinson(1984)T} o] H31(2015 A 1ol A A AIBE B
o S 5ot QA=A ARG APS A w=akg o, 11 9 TR0 At
= ATE o] 881 itk UREARIAEE AP S g o] 8ot F9, 5 AEE
o] m| 2| BA A e 1] Bolal HE AZEo] TY3 H|& R T o] 1A
A AZES U Wol AR RS 3 4= 9tk whebA] o]& By ffste] At

ot A ES Htgho 2 SFetH A FAlof f-afigt

ZAE e PEAnEol gt AitrE =Eshith Bl S Y HS Al=S

A= Atkinson(1984) Al 5=0] O W|-gotp7F AEEThE Alfrd o 2 Tt

o] A5} H]-8-3H(generalized cost function) = A AFCHA| o] A A 2 1 8f) WY}

L A2 Aok uhelaita solen, 2714 Alofo] 711 49 bR 40wl

ofj o] BI Y5} AY &H]—Q{market cost of output)J | Aﬁ]‘é‘ ZASHR] B8 7HsA 0]
pil

=
2 FOIEI2 5122 U, Ul ol E1993)0] AL £EHE Ao
G yE wHIon, ol Fof ulg YHAI BYTL WA o F
(2014)& T3 AThol £-& ol 8] hEAIF Stoll A ] Fe | R AN
w, 2471 )R wio] BB Belsk 0. 5 =
F ATE B A7 M ERE RO AT A HHATE W
SR G| 7D 5+ 9le-S A Hekrh

# Ao A 0|23 MY ATE hEO R Tierl o] 2AZ Lohol ] CO, hE

= APgshaL, of g ulgate] WAIE EA st CO, Afn]8-= 43k
T
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2. O|2aY

D ulF5 Fe

M9 247k 2 o] Fofdl Abeol A A AR S K] S13) E Y shoksh
28] 42 Uehic), ol g3 thahg 4 0 2 sk 7| e] A po] 2017 7, 1 AL
2 9f) v -2 Aok vlof Wag Ak Lol A3 HolEch BshY v g2
481e] BAL AORE FHoko] BAlo|u], AARAEE BEPNFE &

714 K5 A& lul3ieh, A AOIA L) 714 B g4 FAHE 0 2 ol ot

o] Aojgiet.
C(QX)=min{ X« QIf(X)= Qt (1)

XE=AAQ A0 H3o g Xe |z, xy, -y, | O] AJAQAWEZA XER
5] 718 4= ok 94, GOl AtEEE A7 Yol FUEE a4l 2ol of
Yojof gttt E3F H|-§-9t= Aol sl T F71st= /& (non- decreasing in
output)& 7tk & A4ka 4:0] 744 o] A4Stk HAsto| A AFEol F7FshH A
4H]8-2 FUsEAY STl Bt TR =8 84714 ol &= A-§(nondecreasing

SR ALMOLEDECE P ER T
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22|zt Zeliogel Co. HiE MEHlEee &

wy=aow, +(1—a)w, O=<a=<1l) 3)

—9-—{\—7]'7”&! O] Wy, Wy Wy O]J—L /}l—%ﬁok QQJ }\g/?_}"% ‘ﬂgﬂ' 2’15\—5‘?:}%]:% Loy T, xz—c—)—i

2713 ), okfet ol v §342] 2 BAE FIT 4 ik

Clwy, Q) = wyzy = [aw, + (1 — a)wy]z, = aw,z, + (1 — a)wyz, 4)

> OtC(wlaQ) (1_01)0(’(1)2, Q)

T4 AR Akl it Bl g et o] AT o FAdS 7T ]
§2 7 Aataaol HHEQFI AYBAE 7HAH, ZF WAk so] HHEQF
z(w, Q)= ZF L47HA ol fal] 02} Fxpo| B2 ofgfje} o] @ A7hAof thgh 12} 3¢
o] It o] YA AbETFS A ) W= AALQ 4 0] 1A o] kvl F7Fsit
Q4 BQIRFe st Aaka] gt kvl S7HRS oju|gith

Clkw, Q) = (kw) « X(kw, Q) = kwX(w, Q) = kC(w, Q) )

HLEY 8A7bZo] et 2 BA BAAS A ST RN FHSA T, A
AL ol @ T iske BH O oAARE Frks t7bgel ofg HH R u] el
514 2ol Zakw7)= gk

2) AAteet vlg3taee B

of - o]l ZHE|o] Qi BE AH ) T2 Fheol = EikEo] 9 1] F p
of 4l o] EAakch L Bhek. AAKEkl Ul 8B A A S TS o) bl
S A0 A4S BB oo A, A T0) A A
of= Zoll 4 A2 olg A 2.7 Alal7] Heh. AL AL Yol ot 3
QLX) 2 FAFIhY, Aol Sl F41 834 Sa7kA weh Ak Q9] 94
COW. Q)2 pehd 4= 9l

AAL7 &0l dist S5E-5 A K (sufficient statistic)?) 2.2 A Shephard(1953)+= H]-8-3F

i
i)
o
o
R R VA V)
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o
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o}, TS AR 2] ThoFe B AS Aol ekt glof R4 AuE vigos B
o} F551 3[4 o] 753t A o] A o]t} Christensen, Jorgenson, and Lau(1971)of 4] A|
o =

InC=lna,+Q+ Y a;Inw, +0.5Y 17, (Inw,)* +0.5 Y Y7, Inw,Inw;,  (6)
i=1 ]

=1

9 Aol M Azl ¢-rol 23w o AT QO tiRk Al 54| AL Al

£

N AA0) HIEEAE AT 5 glom, Yot 714448 7151

w3 45 gl

Els
¥, Berndt and Christensen(1973)-2 B|-§-3t=e} AAgHp7te] Al Ad of| A 2Febsto] A
BHPE FQ 84 STHA] Qo AbETH( Q) WE F7FSISlTh AFEol| et Aleak=
- = A
g_:]

2) McFadden(1978)2 4l7]sof] B3t BE AE 0| HG ol £3HE o] Qlekar Bl v ge4=7}
Ad7ed] SESAZol=AL Aok
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LE|Ltat ZeioiFel Co. HiE Mt =8

2B A= Tl Y 147) HES WS = 5= £ F75t7] Sl =i d

tlolB & 531l o of4l o ol P EsS Fall ol¥ = e d=Ho] Aol A=E
= 7H8 StollA o5& KT EQTE ‘ﬂ]%ﬂ—?%

(1986) 0] wfebA AZBAYAHET} CO, &2 A2 oFA]EAd(weak disposability)©]

Aehe 78kl o] A4S 7 A/ (strong disposability) & 7Hg gheh ZHA] 2

x,
Yy 4 rlo v ol

o

YA O A FEA|oF Blof| AR} @ 4 0] BQluf Al2 0] 2228 A2 AT
NE 71e S Tohs W, oFA S AT @Al oF 2 Al F R & =
StaLal g o o) YA 75 AEE Rtk iy E 9] ofAR A m= 718 ), ikt
At f () ol Hsted r7Fox et A3 1Hp 20, (rQ, TEM)E f(2) 2 5, 29&

‘15‘ =] T
O A& ol A sHH 4AFEE = Aol AT SHkel gle= Sfmlghth 2 w4 o A
A

InC=ay+ apt+agnQ+agnE+ Y 8, Inw, +0.57,, (InQ)? (M

i=1

+0.575(I0E) +0.5 3 7, Inw,Inw; + Ew,m@lnw

i=15j=1

+ Z“YE InEnw, +v,pInQIME +~,InQ - t—f—yEtlnE ot

ol v g a0l n 2 grdH e HFERHS 54717 A
236 = 1S Ay = 1,08 EAR Dy = D = 23300 = 2 =20 =0
o] Ao ol eiek. 912 Aol ] Shephard's Lemma 4854 ol € vl
THrE S 4 ok ofuf lE ], A=), ZEn]of Bt B850 gho] 10] H=
2 A=u] o) v 5 A2 S ol A Al LRttt

alnC

S = olnw,

=pt Z’YLJ' Inw;+ 70,0 Q+yp I E ®)
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alnC

S = olnw,

= Br+ E%{j Inw; + v, MQ+ ypxIn B )

L EHA A o] 22219 9]5to] SUR X 3(Seemingly Unrelated Regression Model)-2

H
o §5}u, ul GUIHALE obehet o] ulste] AT §-L FET 4= L.

(10)

772 A Aok w2 o dul 8= FFsl] flste] 2 dEd wiEw FAo] #+A
Asf & %@.Oﬂﬁ% ol ol A aHE= 03394 52 HolEf

=
IPCC 7] 7142 W& A5 283l Tierl APgW-& o]-8-81%ch.
Lol e BrAETH E= ﬂﬂ%—tg o =219 ko] o) 3l HFeFS AFEEl & B
= Arpgol] Tt ol Akstek iR AlEe] ul &
/R
X

o ofefe} ek,

BCO,) = $ 7 A8 % x B2 x B 574 x (14/12) (1)

olofe] UEH ARAG TS B WAS TFY AFR(2003-2016)F o &314
=

CAZR OlEHTQZO@Q o] 7 @Al ZFHE| ] oF2 57 PE)2 2 oA = A
olatatt. oy %] Gk 3Habr]24) L IPCC(2006)2] B EAISS 28a0] L3)|o] 9]

3 SRR S71049) 5 ARl FRA el
FEoIY, TAFTOIAL ofAFGRA el EaElo] UA ke
4) oA ABFH As A,
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LE|Ltat ZeioiFel Co. HiE Mt =8

AT A viEd CO, HiE3= AT vhela= SAIA A A Algste oAl
A 2(2003-2016) AF2E o] &5}k
<3t 1>of AAIRE kel o], Taljo] A 147] 52 vk A5+t 0.92tCO & =3}
0.2 245g o, EETANE 058C0,2 Lehth Q1R Atmlul 48ol
gBAY, JRER, Al BolEE Ay, o)Zoltj Ay, fRA
} A%+ 1.97ton, 1.48ton, 1.45ton, 1.34ton, 1.12ton2] CO,E wlj&3}o] 7]E}
I ol E o) ok2.4u) 22 Ao el slele B WlEo] W

© F = Z271(0.13ton), L3 AFH0.38ton), L3} H1<(0.54ton) S0 & LrERT.

|
o

N

4

jus)
ol

(B 1) 2o &

O

H Ot2g CO, HHEZQ| 7| ZEAZ
(SHel: tCO,/OHH)

AF B E R 295k 33k EEHA}
o]
e 1.970 1.981 2.948 0.612 0.566
9 E0] R
ool 1.341 1.382 1.792 0398 0.338
JPE= 1.478 1.581 2.190 0.524 0.459
Fol ezl
[¢] =
U 0.804 0.687 2915 0.226 0.625
Aol Zol
Aol 1.447 1.547 1.933 0.456 0.432
Bl
0.742 0.658 1.387 0353 0.284
%%E%
o A 1.116 1.135 1.523 0.323 0.275
71 A pa 0.713 0.747 0.881 0.241 0.151
a5 0.842 0.874 1.174 0.225 0.226
227 0.125 0.124 0216 0.024 0.055
ol 0.659 0.722 0.775 0.221 0.149
L 0.744 0.803 1.134 0.274 0.223
SRt 0.378 0.386 0.440 0.134 0.075
el 0.541 0.569 0.708 0.173 0.161
g7 0.921 0.760 2.948 0.024 0.576
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9% CO, W& 2] A= ol <Y 153} Zek. w}ee CO, e ol of
5 SR FA1E 1A 3 QLo A A 0.2 200813 201210 5 A% Fejrt
UPhLHE 21 93 4 gl o1—t—vw D47k Q) of QoL o] 2ol B E5tel W

A 2200320164 1] %A it HE7H2E A o] 36%0l 4 64%9) 5
gEg wyth %Liﬂwizow ol el T o] oF 64% 353 ek 71 2009 o= H
tiu] ©F 30% sletato] YA Holt 0| F 201274 A oF21% SE02 T
3l Aaioleh. A 14710 B7ES T e wAlge HEEEslA L

20129 7} =9k o, o]=2003 tijH] 3.24}, 2008 tijH] 1.18} s=Fo] A th

(ag 1) 2o YEE CO. HIES F0[(2003~2016)

S T

g <
B o
g N

O of —_—

T

2005 2010 2015

11 12 13 14

o
-

°1 , , , ! ! ! ! ! ! ! ! Graphs by gear
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year

Fo 114k 2ajole] 147) A5 HASHE A0 <k 2>of s wAeh 28

b 22 717 Wi 2ol ¥ vk E 0.30~1.12tCOE HiE39i=H, 2008 doll:=
0.78tCO,, 20120} :=0.30tCO, & 7z} Urebth ulei g v Eeko] Al 7to] mha F24 =
AR A 02 FolakA] A Uk o, 2012 9] HEXE A e AR A= 7187
A4=71-0.0140]9, PZro] 0.059 & LFebE 10% =220l A 3-2]81gl ). o] uljd L8] o]
Aol ojikstgka v E o] oF 0.014tCO, AT QJu]sh= Zlo|H, oju] A A=

410



fa|Lizt Zalioigel Co, HiE MaHIEEs =8

=

312 Upeksteh, ufebA] 20124 71 M ET} g hEo] 2AIS ol L A 2et 42
3 Wl AL R7HZo] ofele] S| Aa Ao ek v]xl Aol shaE 4 glow,
A RHnoZ

1Z RN AT N E olefat B B2 5 9 et

HI

=2

2. 210199 Folgul§ Fol 2 53

el AT v EARZ = FHTYE] 9 oA F2AH2004~2017)F 08513
o, HEIIAS SAREAARIE7FA]43(2010=100)S 2-g3lo] 247143} 519k
e AR-7HAS 74 8] F2of 9 oj vt FYnl-g-o= ehitstqint nhE
o] H]-&-8] Fo]= <1 2>} e}, 9hA] 2| A3t Hiet o] mh e ¢l = 1]-8-0] 2008
012 F-Lofl A A tehal Qe Zle ld 4= Qlch

o

o (R

e

i

N

1}

L

(3 2) TaolY 0T BR ofYHIS FOSHY: H )
2,000
1,600 . ~
1,200 | s
800

400 -

T T T T T T T T T T T T T 1
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—— Mean Fuel --—-—- Mean Sailing — — Mean Labor — - - Mean Total Fishing Cost
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AT TG 2 A TN AE2 HFEEAA2067T ), S3l72E0°1F
Aol 42019 ), Adsi-2EolT A A A(1905 ), 2lEoldigAYd
A182%E ¢), AFEold AT A(1767E 2), L3l EToAA(1537t )0l £
o1, 0] 52 CO, HET ol A= A9] 7<) Wioll ZAHE AL AT Sl v
& T 519 770 P2 =711 (@39 ), Zei A 71(821F ), 7141 d @ (1007t
), LAHLAGI AR ), TIHAF(1145F ¢), L1349 ), S35
EE(146%1 ¢) Fo]H, o5 HA| CO, vlET 713 319 7<= ol 2= e

L
-

(® 2) 2ol €58 oty S0YHIE 7|=SAE

(2l o H/or)

B3 | 9 | Adg | Axg | szex
WZo| )& A o1} 1,761.1 1,706.8 | 2,1956 | 1,289.8 267.2
o) Zo| o & = ol 1,818.1 1,739.1 | 25390 | 1,2204 370.1
JPES 2,063.6 | 158970 | 29490 | 13236 626.3
EaeTolz A | 20132 | 21188 | 2,704.5 975.2 629.0
Aol Bol @ Aeld | 1,899.7 | 19604 | 2,569.8 | 1,097.4 449.6
EYTEPES 1,457.9 | 13242 | 2,730.7 592.6 591.0
& A} 1,630.9 | 1,592.6 | 21480 | 12245 296.1
7)1 AAEY 1,020 | 1,0277 | 1,157.2 785.3 107.8
e 1,531.0 | 15755 | 18617 | 1,1298 230.9
2p7] 430.8 4185 636.3 281.5 73.8
Aol 1,1282 | 1,1444 | 14019 830.5 181.0
a7 822.9 7765 | 1,000.6 587.2 139.3
2R 1,138.1 9940 | 1,668.8 831.2 277.7
ol 1,3422 | 13419 | 16847 854.2 201.1
By 14314 | 1,369.1 | 2,949.0 2815 583.9
ool o Bl-gRtg 85 SlolA B4R d, 24 A AME AR AR 52
ggstelo, nR7 A 2 AR AR 7FA]9%(2010=100) 5 2-8-5to] AA7FA S
& Hglsgith oju] o] 7 AR mie s A5 5 E-g-5to] 2 W aprof gk mie e A
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fa|Lizt Zalioigel Co, HiE MaHIEEs =8

S <3 3504 o] £
0 5k B 1,0 B0 ol oA, o W £, 5 K S, ol 3
WAL 10k 7] 2.0 2 SHe Alolch 147) oA A% ukelg oF 1LotonS o]
F510.9t0n9] CO,Z Wj&5He 0.2 pehdeh. Sol @l g2 4L i), ¢l
], Zoju] = o] A Rob=t], 212k saut 2, 319 €1, 309k o] &
HEESE, QLI Bolela 51 o 908 AAled 1ol 7 st Al
7S B 21%, FoHl B 17%] v FS Btk K471 £52
FAIE U AL B ol 1909 A b o s, e
S piro] 2o g 71 0 2 Holstaick. o714 Fojul§-2 of

Ol A~
], E71d, AR, AnEe], FRAE] 52 ot Alofth

Mo i zo

Ol

o

NG

2

= 1
Ir

T

QX

(E 3) S0{YHIE81 2H2 e

b g2 o9 Bt gk A& | ®2WA
TC | Zolgulg Qg 1431.4 2949.0 281.5 583.9
E CO, Bi&% | tCO /Ut 0.9 2.9 0.0 0.6
Q o] g)F ton/m} 1.0 8.7 0.1 1.5
L QlAY] 5422 2,061.9 186.6 250.4
F ol =] A Qmpe 314.7 1,036.9 18.4 186.7
K Zojy] 252.8 710.0 26.3 142.3
wy | LIEANAS 60.9 187.4 20.4 26.6
wp | FIEOLS: | A YmE 2.5 12.0 0.2 2.4
wg | K/ZEojds 1.8 75 0.2 1.4

3. U485 FA2%
PHHOZ ANHLASHS A olo] G TR HAR A3k 1219] 7| 4fte]

gelEfglomn, mebs HFHor 2o dFQ darkstt Aty
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(& 4) HIESs =2

A= A=A eF z-stat. A4 Ala=z=A ek z-stat.
Qg -0.22]%*** -3.13 YiF -0.027%** -4.02
ag 0.534%** 8.24 Yok -0.031%*** -6.98
Br -0.067 -1.46 YFK -0.064*** -17.20
Br 0.433%#* 5.22 Y00 -0.171%%* -3.13
B 0.293%** 16.51 YeE -0.061* -1.67
YoE 0.095* 1.75 YL 0.120%** 9.86
Yor 0.015** 247 YFF -0.376%*** -6.69
Yor 0.204 %% 3.86 YrK 0.094*** 28.57
Yox -0.025%** -8.11 Yor 0.011** 2.48
YEL -0.043%*** -8.12 VEt -0.012* -1.74
YEF -0.101** -2.39 oy 0.020%*** 4.96
YeK 0.017*** 6.36 « 6.384*+* 60.42
Equations Constant Parms RMSE R sq.
In C o 24 0.188 0.835

S By 6 0.056 0.730

Sk Bx 6 0.025 0.825

* p<0.1, ** p<0.05, *** p<0.01.

FRAYE <H 4>eF o, 24709 Al 7hed| vilETe] 2 gk tig Al

FALLE A 2723709 S Fo] 10% o] 5 5ol A] f-olakA btk 1% 1774)
A 1% o] 5} 420 M= £0l5heAc. 13 0] A} S oF 73% o 4] 84% 2] 9ol 4
=gk

FAA S heo 2 1§34 AT AL WESHA Wald test S £ 2 45}ch
<3 5>0f AAIRE Hle} o] 2 HlGF4L BT 0 BHE BE FE3AL. of
o eso] ol el ) w84 ekt of 3

Foll et oF A& A7 |eo] A ol i
Tk ap=YeL = Vex = VYer = Yeg = 001 HITH F5F 7]‘/\481%—4 IR R
R, O]L =il Gl CO, v E+tAI7F 7Hal . - w820l =
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22|zt ZelioYel Co. HiE MEHIE

(# 5) HE&2 dad & U240 thiet wald AH

Ho df Chi-sq. Prob.

2o =1 3 4552.44 0.000

2= 2= 227 =0 6 1536.95 0.000

2i%0="790=0 4 90.25 0.000

2%Ee=Yer =0 4 88.72 0.000

Qp="Ypr = Vex = Yer =Yeq =0 5 111.30 0.000
A1 (10)Z o]-8-5101 2003~2016'd L3ljo] F 2] AL CO, IAAIH-EMAC)S =

=3to] <3 6>f A A5

(E 6) Zaloigel A= CO, MAC XA}

. thojol Flaky CO

Year e Con W AL BMAC)
(tCOy/ton) (YNCOy)

2003 1.125 2.805 474
2004 1.087 2.308 490
2005 1.091 1.798 558
2006 0.965 1.554 638
2007 0.975 1.584 791
2008 0.783 1.289 1,155
2009 0.935 1.434 889
2010 0.968 1.671 855
2011 0.837 1.647 1312
2012 0.299 0.586 8,966
2013 0.936 1.894 1,180
2014 0.908 1.999 1,178
2015 0.985 2.457 918
2016 1.004 3.180 938
& 0.921 1.872 1,457
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