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| Abstract |

This review paper examines various terms used for the definitions and classifications of ecosystem
services, often times mixed and confused, in the literature and re-establishes the concepts of important
terms, including ecosystem functions, services and benefits, to enhance communication among the
stake-holders in the process of decision making. The definitions and scopes of ecosystem services
are differentiated depending on the policy purposes such as environmental accounting, environmental
valuation and natural resource management. The importance of identification and enumeration of final
outputs associated with a particular policy is addressed. In addition, the usefulness of an alternative
pathway-analysis beginning from benefits, via services and function, to process/structure of ecosystem
is emphasized.
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<3 1> A&} Zo] AAZE de Groot et al.(2002)2] A e A 7] 52 MA(2005)2] AJE]
A A 8|20 tf-g5k= Zigo|tt. g MA(2005)2] 2| X A H] A= de Groot et al.(2002)

o] 247)5ol gH= i, MAQ2005)] =FAH A F A4A Bl gFAe fRt B
A& A Bl&= de Groot et al.(2002)0014 A4 #7502 FHE aa & 5 3
E35F MA(2005)2] ZFAH| A9 B3} H| AL de Groot et al.(2002)2] A4H7] 53} 7
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ﬁli MA(2005)5 &-83t= Zo] &/ olth
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B 2 MEfAIMH[A 23 ZFol ABELD Y= ChAst 802 27
ZZ|(organization) A= (operation) 2 Ak=(outcome)
AHk(stock) SE(flows) TH=Hgoods)
T 7 (structure) 7|5 (function) MH[A(services)
S (process) KIS MH[A(final service)
1 X BK(infrastructure) MH|A (services) mO(benefits)
SZtAMH|A(intermediate service) MEHEZZ H(ecological endpoint)
2 AS (products)

A}&: Costanza et al,(1997); de Groot et al,(2002); MA(2005); Boyd and Banzhaf(2007); Wallace(2007);
Fisher and Turner(2008); Costanza(2008); Fisher et al (2009) oA A&} A+A
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(2005)9] EFAA HH, FEAG o7t A&HoR A|EHIL itk &
(2005)2] ZFANA kol ¥t AikEo] A8 vk FollAl 71Ql%tHk
MA(2005)2] A A4 8|29} 2HAH| 0] tjifZo] A-A O 2= Ty H| Lot F31A
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webA SEAE o) ZAIE A7tk Aolth. Wallace(2008) 7} A Al A HI &S 7
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" S| e A S AAE o 9 7EE = A AA AL A oje) H
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| 23 stzAs, stzstx2d, AHEXYTE HUSHO| J|US £ MEHAMHAL Ho|

HM=E MEAI M2 H o
iz R 0IZISMS TS| Qoh FEMOZ AH| B L AFRT|S MEHAIC] TARA
=ere SHIKI0N QB DEXOR AH| = AIREIS AT MEH MAS
I PEYIoNE=SE QIZISMS T =8| QB SEN = 2EMO2 0|25 MEfACl =M
Xroixtelzz OIZH0| MEHAIZRE] 2= HOI(MA, 2005)

1) A}&: Boyd and Banzhaf(2007); Haines—Young and Potschin(2013)
2) A+&: Fisher and Turner(2008)
3) A&: Wallace(2007)

4] Boyd and Banzhaf(2007)= A Al A BIAE ¢17to] A= R E de= Helo]
oty JIXtFAS =&Y Sl Aoz 4n|, &, AHEE= AEAY A8
gta1 A olsl it A F =AY e Al A v] AEF A Al (Common International Classification
of Ecosystem Services, CICES) ¢1-(Haines-Young and Potschin, 2013)%) S A] -84+
AL AT FYE AHESH UES & o Stk ol IRIAR Y ¥3], & FHAE

AGeIA] g o B M o] FAANS T gtk YF o] S AT A A A ] A A oo
T Ot @%Q‘_E’rL ojmjolrt. wheba] THYA QL AR Al dg oyt 715 A EfA A H]
2of SFE A &

Hi Fisher and Turner(2008)% MR AA B AE TS =&3517] Y8 5524
= FedeRm olgH A A SHe R Aot 7|4 5F2], 549 9|
AAAZ7FA(TEV) 72438 5 diZFFF oz 2 -HAE-712 9 7HHARS-7FA] o) of-$-
topar s 4= Qlow, BARE A Kb ARR7HA o] & 7l ASS Y
At TEpA A= A Hol= IHg Aol = AT Ad e EATL Fx

L gh AR ARAoR 2uE HBANR ARtetths Hol 4 st

(EEA)°| —rEi Tlee(n 9;1'.: SHIEZEMERAME AR TR A JHLHT0CE, 201313 =R |:HI147} % Il AEfO|H,
SEEAE MEHAMH|AAE AHAIZS EI3 S0|CHhttp://unstats.un,org/unsd/envaccounting).
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H A Alg-sh= 1 7He] wghH| & (trade-offs)of] 7|23t S-A=9lE Fdto] Helo]
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ZFEAe] BA7L oD A9 MAQODS) ERAA A4 Hdska) gk $77)

A &2A B stAA o] of7|o] sigdttia 2 4 ik 2Tk 4 MA(2005)9]
B2 A7 $851A] dtie AL }141:} Fisher et al.(2009)0] X435} MA

(2005) £RAA} 7Py mHoR BEY 4 Ui G onhE Auk FE(public)

& re @ AAAMAA i 2% 9 olol2 A Hobrh o) Abeld, 44
2 A ARtk A A AuAE Be S| AAlsk 2ata
otk Aul2z QAlsh Eshe welonw AAwEA oH=th) MAQ00S)E AE
of 754y 7he] A@Telo] ha WA FPS AXA BEE Bk 97 wRo]
T RRAATL AN R ] h AAA T AFSITH A FAR Arfo] |

S5 A Al 2 0] A o] ul

1= 1=
= = o E iy
25y SOste Y] o] At olehs HS AxstaAt gtk o]+ 7
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| AR A EA/F=/2E-7]5-A B - TR = o]oj A= AR H I vl 2
AP Sy WHsHA durEo] Q= Wl & HFANE =RE S¢sh= Ae
ojujeey. oA duE DAY, SHE7AFY, AdAdHE] 2F GA5wo| ot
2b Aujso] Aojel W ert ApEetE AR FEA o2 HFYdE THE Fe A2
oje} e wizto|t}

ol 54 AAEZ ¥Y, AFAAAE A E53F A HoloF 3 s 2
FANES FE] f3 87EHe AEAAR L Ve AABE qUEe] B2
Aol A ofof gha ouldtty. S FR=EA Y] AL SEAES A 1
T Atk A A HA-7s-ARl L ko) 22 AR Qe Z2AHEE o=
= gt = doke g ek dE S0 ‘A = EAIS) MR =(A
H]¢)—%%¢/¢°é%¢(‘194) T FRoME Ve 22, FEeBUe)-+28e

Hl 2

7) &3 CE RHH2| 0|#:0171= SiLt HEHAIMH|A § O MHIAS Q1Zto| Heloz QMG ULt ol A= SR8t 2A|
|2t

Olct. AIRI2 M7} AESHs RRAHIAL QIZkEMto| eizimals ZAfEHRIDt SATH 22 BAHIAS Zo| R

ol BrE2Io| 5712 0[OfXIXl ©47| W20 HEE0| B2 MRS Bo2 UMD K| ULt CiE0] AlZte] BS0f

(2t MSAA HBHBICHS X, Ml Xinls ATiHo® obEE AlAHIS QXIS SUst 7SS MZSICH Sxlate
olr|

olzi0] 'R2’ BiCIT QMBS MEZTIS, W2k AHIA FE P2 Haist 4 QCis ME J|ofof Bk

14



stet

5

[¢}

-

==
=TT

A

o Zolot

A

7Sl RE AH|ARE BE7L 7}

= Fo2A 7L

EHAI A H]

-

o

&
]
“

xlag ¢t
JAtEol 5

ENEERS]
Z A

Aol &

1

A=

H)E e #olo] Folo|Lpel et 28

=g

)

<+
_Q
"
)

PHs g A A E 2 Rl

2rof A e A A B 2] A oot EFAA

A o

4

ek

o
i

o

xr
i

"o
of
;00
0
ér

~

o

3

b ol

__01u

=0

[e)

SEREE RS

aolo
w
e

on

-

]

of o)A

B
on

]

bop. Z1e)al o) 2t

I
R

4 = ol oF

3

A

15




rQ
B
rlo

=

HO
rok

Boyd, J. and S. Banzhaf. 2007. "What are ecosystem services? The need for standardized environmental
accounting units". Ecological Economics, 63: 616-626.
Costanza, R. 2008. "Ecosystem services: Multiple classification systems are needed". Biological Conservation,
141: 350-352.
Costanza, R., R. d'Arge., R. de Groot., S. Farber., M. Grasso., B. Hannon., K. Limburg., S. Naeem.,
R. V. O'neill,, J. Paruelo., R. G. Raskin., P. Sutton., M. van den Belt. 1997. "The value of
the world's ecosystem services and natural capital". Nature, 387: 253-260.
Daily, G. C. (Ed). 1997. Nature's services: societal dependence on natural ecosystems. Island Press,
Washington, D.C.
de Groot, R. S., M. A. Wilson, and R. M. J. Boumans. 2002. "A typology for the classification, description
and valuatyion of ecosystem functions, goods and services". Ecological Economics, 41: 393-408.
Ehrlich, P. R. and A. H. Ehrlich. 1981. Extinction: the causes and consequences of the disappearance
of species. Random House, New York.
Fisher, B. and R. K. Turner. 2008. "Ecosystem services: Classification for valuation". Biological Conservation,
141: 1167-1169.
Fisher, B., R. K. Turner, and P. Morling. 2009. "Defining and classifying ecosystem services for decision
making". Ecological Economics, 68: 643-653.
Haines-Young, R. and Potschin, M. 2013. Common International Classification of Ecosystem Services
(CICES): Consultation on Version4, August-December 2012.
MA. 2005. Millennium Ecosystem Assessment: ecosystems and human well-being: synthesis. Island Press,
Washington, D.C.
Matlby. E., D. V. Hogan., and R. J. Mclnnes. 1996. Functional analysis of European wetland ecosystems.
TEEB. 2010. The economics of ecosystems and biodiversity: ecological and economic foundations. Pushpam
Kumar(Ed), Routledge, Abingdon and New York.
Wallace, K. J. 2007. "Classification of ecosystem services: problems and solutions". Biological Conservation,
139: 235-246.
. 2008. "Ecosystem services: Multiple classification or confusion?". Biological Conservation, 139:
353-354.

Westman. W. 1977. "How much are nature's services worth". Science, 197: 960-964.

16



