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Research on Application of Environmental Risk Assessment and Cost Benefit Analysis in Decision Making

LIU Yong-hong ( College of Environment and Ecology, Xiamen University, Xiamen, Fujian 361102)

Abstract Cost benefit analysis and environmental risk assessment are methods to support decision making, and complement each other. The
tradeoff between economic benefit and environmental risk becomes more important in new situation of 21st century. This study summarizes ap-
plication of cost benefit analysis and environmental risk assessment in decision making from the following three aspects: applying cost benefit a-
nalysis to determine environmental risk assessment index, applying cost benefit analysis to determine the risk loss and risk acceptable level,

and quantifying risks in cost benefit analysis by environmental risk assessment. Besides, further studies are introduced.

Key words

TEVREE IR & 2% & R I B B R 21 {2, B
BN ZE T A e 5 PR AR OC &R Bk 25 AR E 5 i
R, I JUAR & A I A XU g, an R R il 5 & 1
A RN, 25 N DVETE— XS 5308 AR A G, 48
B R R 1 [ B 75 - AR P XU , i L o 8 B A 2
PR XU A 28 G T e, JMAS R 45 43 A ( Cost Benefit A-
nalysis, CBA) , B 8% PR 3 HT 2 — FPA 880 SR 5 v BN
HAR S B2 TEUAS R A B2 EH A S T ATk, O
R F B2 DA REE R R AT i R LT H
ik g, 3R XU PF 1 ( Environmental Risk Assessment,
ERA) IS0 DA 11 51 22 4 R 4y, R Bt 2 4k s 28 0
ATRESE K R AFRBE AR AT 25 ERA 38 3 55k A% A JRURS: 1
TSR T £ 5 0 BB XU () AN i M R S I A T
Al I AR T IRURS: 5 R 5, A58 XU 53] L Y 33 43 A
FEHORER N5 BN ARG ZAE FURBS A 2 5 AP B, A
25 g S AT ARG XU PEAR [ SR SR 7 v AT THE TR SR
SEAHEANFERY , X SR BA A BT B ER
YRR

SEFE T N SCHR TR REE T, B A PR T AR AL
i A3 AT RN R U T 1) B A R R BAS R 25 F R B XU
PEAN BRI N AR 5318 3 AN EB 53« 38 3k AR S84 23 B B
B UL TAN B FE A 5 388 2ok ARAR R 25 43 B0 e IXUISS: 453 2 AR XSS
AT 4232 7K 388 4 TR 5 KU AN B 8 AR 3384 434 | XL
Wz, BT SHF AR L 2 534 o
1 B AR S R E MR RN H 5

AU (Y SRR IE 2 — R AN T, PR G PR B XU PR 1Y)
SRBEAAHENE, BOFN PR R . 78 L
ARBYEE AR IR XU A4 2% B AL A BR300 97

EERN XAE(I989 ), ko, MHHEA,ALHATE, AR FT @

IR B AR o R AR 8T
WA 2013-10-10

Cost benefit analysis; Environmental risk assessment; Decision making

U AR R I8, 0 b BRI a8 A0 XU 15 2 i R,
DIRURS: BEAN 16 b AN B R BR80T N1 FH sh 25 36 o
I 3p 5 A2 IRIE P9 ARV P4k vk, i AR T g e
TEW A 7= XU 2 2 K] o g S Atk R P AR R 25 43 B v 1
TE 3 AU VA R Am—— BT AU BT 5 | RS 1 0938 in 2 FH
A 7 RS 7 A 11 0 56 T R R A 4 2 N A= 7 i o i
AR SS  ARYEX 3 AR R A 45 R L R A, Bt R
2%
2 BT R A S AT RE KU $5 S Fn XURS R #2532 7k

FRASRL S5 AR I 8 AR Rk £ B Ak B, I3t
SRR LU ANA s BAEL, DA Ry DR 5 A S AL 0 P 5l
TR T URANRESE VAN I 20 B A 2, (R AR
PN PSS M A1) (2002 ) FLE 000 H 75 AT 28 0%
PRI, R SRR A R A K AR S
g 3 AT T K B R AR | v B A W R SR I Y
W) PEA H SRR TN &5 SR B 0k 3 R B AR i AR Ak
WP TS LR G 5 BAS A T, B XU F A1 5
BTN IR A3 5, AR 15 53 BT 14 M 4 i FH 380 XU
AN 0P 228 b e UG 8 R AR R 25 20 M i g FH . B
W, BARRLEE BT R IR KU PR AR ik 22—\l LA
B KU A T 332 K b e R KU Pl =Y .
2N s 2 BAA Y SR 48 461 1F 5T 1, Cappabianca
AT WO BRI K AR A AT T
TRRUSE-6 Vs Tl A XRS5 B b B A AN [ ) XL 45 7
NIRRT G ) AR | 00 8 W] 4232 1 KUK B
WS T AR S 3 T e KUK, 40 Finney ZEAMROE Kk
RURS PP T FH AR R 2 43 A K O 3 %ok N 286 Al 3% it 52 i)
A S SR 1 2 88 T AL, Hernandez 45 1 B A 24 45
Sy BT BRI 43 B R XX 38 PG B P b B R 77 5 11 5 i) 5
AL S

— LU RE AL 25 o HTiE B XU PR b, R X
ARG EAS — B 2 2 [ e A R A 1993 A1 [E bR




41 %32 4

XKk E AT RAR S S Ao SRR 04 e KA S0

12691

RGN b2 AT o Y 25 4 2 21 A (Formal Safety
Assessment, FSA) . FSA &Rl i XU 43047 15 2 FH 2k 25 3
iy, S R U b 2 S PR FR B (R PR BE O AL S5 H L R
GBI T, TR R KUK 2 RS 2
7 %8 X IR 45 1 7 B EAT AR B 2 4 T L e s At
£ FSA J5ikrhn, AR 25 430 0ok 45 b XU 42 1) 7 25 1 AR
Sas Al T e B8 i A B R4 58
3 BTSRRI T E R AT R

IRAZ RS S THE A A FR B DR AT e, MM LA
B RN R AR T PR R 3 A 3R PRS2 FR (R HA
AN IR A 25537 0% 15 XU, XU, B AR TS 86 5 AR
SRR Hol g R 5 KU AR 5E B0, 5 0 25 5 R
W e A2 A 14, T8 4 XU A B T R AR A, B XL
WA D3R T 32 A B T b 75 135 S8 Ak A
AP TR I £ 1 2 2 TT LA BT 52 ) 4 3R 45 XU
eI B ARG T

AT BORIFSY 2 42 38 2o KU BP0 B0 a2 JR AR 25K 22 20 o
RHREME, 1 Almansa 2245 XU TEHr 1977 1232 FH 8 A 3 25
SR, 33 T IR AR B B I BT S 3% 6 10 VS UE 2 Mar
Menor ST, TGN K A8l S R a0 e v T kiR AL
BB E A GRS AR ST EREE KU BB ST A
D ABETFSE 3, SRR . Khadam 25418 23 KUK
PR 1A B HE57HE 52 e B T 7K 35 2 X A A £ FE £
WIS EES . BWaFHETHE T 3T KR e
Yedg A B 7 T TE R AR RAR | B 785 28 25 7 T B A A
FHEMUAIRELRA R 25 /7 9 BRBE R 35 10 % 1 3R 88 K
W RRAR ™ o e ah , IKUR AT M Ao S AR 260 25 407 P 28 % B AR
FIPREE A SR AR 3 T, B, Ok Z p B o %
Bk ) SRS BT 495 51 A S A 0 25 20 BT R S B AR 2 4k
R
4 BpE5RE

R, AR 07 KU 3T 4 B B BIF 5 60 552 88 o
O 2ol By, T 17 e 3 o i ] B 2 FH B A e 2
R Sk B2 T A FR AT, BFSE T AR P A Rk
FIARICE (SO i RS ) A2 4 IR R K A W)
NREET T WS 7 18] 3 B8 R A 28 BT AR XU 451
2R LA R BT 80 A AR K35 A0 BT P R RS R/ 7 e
HEZRWFSE R | AR A5 20 W P XU 5 0 XL 42 o
FR AL L, L e 5 KUK F T 452 kR R
TR e AR RS S BT AN RURS: BT 75 ple 556 v 4 17 1
A PR AR KUK 5 AR 45 T 7 X (H R X
TG FRRIFEATS R e, D0 G S TR AR S RIS o At 45
(AR T2 0% ) BEoErh , R AE A R 25 27
2 P IXUR ASHE PE , KUR T B S E H h T BRI AS

AR I P AN T IR A 25 255 43 RV 358 XU A0 76 o5
H BT IR , B RT BB S TE— SR 2, B DL R )y
TSR .

IRARR S AT FIERE RS A S [R] 52 1 2 e e vh 4 B

FHRE BSR4 AR B AT RS — A B fi

S EETIREE KUK AN FSA R 28 40 BT () DS HESR , TEig

PR EREE RS PN 5 1A 2 BAR 85 35 20 B P il 2 b AR 25 43

B FH R85 RUBS PEA, 08 A 57 3 ) DR SR A S, I3 i 512

BRE B RAELL A P T . 3o AR ES /W TR AN i

A RS 5 KA S BT 32 B G 4 , BT AR 335 47

Mg | ASREE KU A 8 SR 3 AT B TR A 5B % 18

JUTA BRI () R, DT R Se - 9 o) P55 JRURGE , Tt 3K T PR 256

F B AN S R 9Y B B 3 o

LR SR A AN ], SR UG 1 & AR R e B

AN T DR T ) o 5 D7 o R GET  WT A O, 5

S SER TR B S A B0 D S AE SR AT A T B AT A1, BT

LR R s S R A i R 2R

S 30k

[1] 232 PRSP 2 FGEs A FTHe [T ). e A
], 2011(30) 53 - 54.

[2] Ehayaf, kAT i H A= XBGIFEL ) . TE08R 2003 (4) (19 -21.

[3] sameedT, B . eI R SRR TSR R [ ]. HARE
JEAR, 1997 ,12(4) :299 —306.

[4] SKFEIE, (AR ABSERIR SR R 77 Sk R TR A o b 7 i
[J]. ABRAZIBRE 2007,24(4) 1155 - 158.

[5] AR, XUEFS. FET 0 Fsas Wi o [ @A T B IR i 8 5
B3] FHEGECRE AT ,2010(10) 61 -63.

[6] BFEN, BRSNS E SE SN[ ]. ERIREERE,
2001,23(3) :21 -23.

[7] Fhokclp, XL, BEEA 18 TV EEAT E A XU R B [T ] |
Rl TR 44R ,2002,27(2) 1235 —240.

[8] AP S5 7E. KIS AE S NS FEIF b RE [ ) . A= 45547,2009,29(4)
2097 ~2106.

[9] CAPPABIANCA F,BARBOLINI M,NATALE L. Snow avalanche risk as-

sessment and mapping: A new method based on a combination of statistical

analysis,avalanche dynamics simulation and empirically — based vulnera-
bility relations integrated in a GIS platform[ J]. Cold Regions Science and
Technology ,2008 ,54(3) :193 —205.

[10] #5ae. RS- S TEMEE S AR AT AR [T ). HIEREES,
1997(1) .12 -20.

[11] SREE, SKATEE, XS, 5. AIM AR RS R A 5 e UG
PHNRRAELT . KRR AR ,2012,11(2) :39 -42.

[12] FINNEY M A. The challenge of quantitative risk analysis for wildland fire
[J]. Forest Ecology and Management ,2005,211(1/2) ;97 —108.

[13] HERNANDEZ-LLAMAS A ,ZARAIN-HERZBERG M. Bioeconomic mod-
eling and risk analysis of raising shrimp Litopenaeus vannamei in floating
cages in northwestern Mexico; Assessment of hurricane hazard , stochastic
variability of shrimp and feed prices,and zootechnical parameters[J]. Aq-
uaculture ,2011,314(1/4) ;261 —268.

(14 ] XTI, 570 3, Ik AR AT TGRSR 2 T[] 3218
Eha TR, 2004,4(2) 1100 - 102.

[15] KONTOVAS C A,PSARAFTIS H N. Formal safety assessment;a critical
review[ J ]. Marine Technology,2009,46(1) :45 -59.

[16] (L&, K. £RE L4l (FSA) T/ R SGH=HI - AR [T ].
i RAE,2011,38(3) :58 - 61.

[17] Briest. 8 Bl misr & L et R L D] R R E R,
2012.

[18] SIMPSON D,WALKER J. Extending cost — benefit analysis for energy in-
vestment choices[ J]. Energy Policy,1987,15(3) :217 -227.

[19] EWUSI-MENSAXH K. Evaluating information systems projects :a perspec-
tive on cost-benefit analysis[ J ]. Information Systems,1989,14(3) ;205 —
217.

[20] KHADAM 1T M, KALUARACHCHI J J. Multi-criteria decision analysis
with probabilistic risk assessment for the management of contaminated
ground water [ J ]. Environmental Impact Assessment Review, 2003, 23
(6):683 -721.

(F#% 12729 )



41 £32

PAAE  RMER T BRI IR SRR 6 AT R,

12729

7 —— X

= s

g 4

.

ol

w2

= 1f A

= 0

2 4 6 8 9 10
FrABREM d

50

—— (K

—a— PREE| A
40 /\‘f”,/‘
304

5
ol
® 20
_’; A
E 10
B
0
2 4 6 8 9

HRABEREM d

B S KGR BBmYILEM S MDA SEFMENEISENZM

3 itig

BORVIERWUT  AEA I B B AR S 3R I — R 9 A= 28
A, RPN RRIRZ 51N D16 TE B T REpR
S5 R AL AIS S TR K S RVE T AE o e
PR 20 A I AR B R 4 S TR K oy
AR , SE 92 200 i 5 2 B R 2285, mT LU R S50 K T 48
FEm , BN BT

AT AT LLAIE KAk B D) AE AR e K 54w
HFER B B B, SR 4s R, KA IR I v T L3
TSI AT R R R R R B % B POD AT CAT
TS PE B0 MDA R 22 DL K 40 1 Pl 3 A A ol 8 S5 A X
HL RGN, e U)K 53 SERK IR F5 4
S Lk

[1] #ER, EF, XU, 5. BEWHEREER AR oz [T ], T 7aRik
Fl2#,2005,36(4) :333 -335.

[2] fA]AEAR R, VT EA =S50l M. Jb it AR R HE R, 2000 : 84
-95,119 - 121.

(3] BEERAL XA, TR, BB RS BRI BRSSO [ T]. SR
AR ,2009,37(9) 1191 — 193,

(4] XIHT. AKESHE AR ARG AN RSN ]. SePHA 2B 2441, 1998 ,15

(4) :280 -284.
[5] Z5hse, AL, 52 & GA, BTN B AU b g e[ C ]/ /
EE AR A E DO SRS 4R, B1FH,2004:1 —44.
[6] ELGAR H J,WOOLF A B,BIELEFELD R L. Ethylene production by three
lily species and their response to ethylene exposure[ J ]. Postharvest Biology
and Technology,1999,16:257 -267.
(7] Z=hme. LB Seal M. RO DO, 1998 :2 - 8,57 - 58.
(8] et IMAAEY AR SR fRrE M. i B Rl R, 1999:
127 - 128,305 —306,308 —309,314 -315.
[9] 2. AEPATR A SRS I FAIROR [ M. et =35 2es i,
2000164 —169.
[10] SKER, REMHE. LR SeTE T M. 3 e Jbat: S5 208 ik
#1,2003.123 — 124,268 —270.
[11] FRER,IER6 B R ZnCl, SRR CREEE IR Y
(1] Al AR5 541,2000,13(1) 10 - 14.
[12] 252, M. SHUARIER (R EETIST NG = UIIE LA B TR PRI 20
[J]. Bl #4,1997,13(4) .80 —82.
[13] HALEVY A H,MAYAK S. Senescence and post — harvest physiology of
cut flowers[ J]. Part Hort Rev,1979,1:204 —236.
[14] JE3R4E, HI7E DI BERUITE RSN [T ] Tl b,
2008(2) ;13 - 19.
[15] YE3E4E, Fils AR, 55 ZKIIRAD 6-BA X ARINZEEITE IR EEIIF T
[J].db5Ed2,2008(8) 117 - 120.
[16] #mil YA [ M. 4 Jie o5t & 5208 H ki, 2001 :180 -
181,280 —281.

(5% 12691 7)

[21] JONES-LEE M,AVEN T. The role of social cost-benefit analysis in socie-
tal decision-making under large uncertainties with application to robbery
at a cash depot [ J]. Reliability Engineering & System Safety,2009,94
(12) ;1954 —1961.

[22] FARROW S. Using Risk Assessment ,Benefit-Cost Analysis,and Real Op-
tions to Implement a Precautionary Principle[ J]. Risk Analysis,2004,24
(3):727 -735.

[23] ALMANSA C,MARTINEZ-PAZ J M. What weight should be assigned to
future environmental impacts Aprobabilistic cost benefit analysis using re-
cent advances on discounting[ J |. Science of the Total Environment,2011,
409(7) 1305 - 1314.

[24] H=&  HEEWA, 2R, . e 5 AU R KIS 5 R4
F[J]. AR 2007 ,2(3) 1265 -272.

[25] & MRS RS TR St R (R LT . 4
11,2007 (2) .61 -62.

[26] BUTT TE,LOCKLEY E,ODUYEMI KO. Risk assessment of landfill dis-
posal sites — — State of the art[J]. Waste Management ,2008,28(6) :952
-964.

[27] SRESE WX EENE RGN FHR 1) ] P EERRE T, 1997(6) :39
-40.

[28] BARNARD R C. A new approach to risk assessment integrating scientific
evaluation and economic assessment of costs and benefits[ J ]. Regulatory
Toxicology and Pharmacology,1996,24(2) :121 - 125.

[29] RICCI P F. Environmental and health risk assessment and management ;
principles and practices[ M ]. Springer ,2006.

[30] SERRA JA, DOMENECH E,ESCRICHE I, et al. Risk assessment and
critical control points from the production [ J]. International Journal of
Food Microbiology,1999,46.9 —26.

[31] XUIEVT, iR, B EE. SR& 24 TH5 (FSA) [l B, 4 e S xd 5
[ Cl// B TIEIE ARSI 2R 22 1995 -2009 RIS 0%
F(5 1 5). shEfiEY-22,2010.



