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Measurement modalities and methodologies of ecosystem services valuation

ZHOU Peng, ZHOU Ting, PENG Shaolin*
State Key Laboratory of Biocontrol, School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, China

Abstract: To achieve a good trade-off between human well-being and economic development, and among ecosystem
services, accelerated valuation of ecosystem services is the primary challenge for policy makers of ecological protection and
sustainable development throughout the world. In this paper, two main measurement methods of ecosystem services valuation
(ESV) are summarized ; primary valuation and benefit transfer. And an overview of the latter is provided, including the
conception, types, historical research, application constraints, and existing representative databases available for benefit
transfer. Based on these, the advantages and general limitations of the two measurement methods are described, which show
that the primary valuation based on ecological functions is more applicable on a local scale for fine management, is accurate
but relatively difficult, time-consuming, and costly, whereas the benefit transfer based on similar habitats is more
applicable on national or regional scales for estimation and rating, is fast but provides little information and has large
uncertainties and many influencing factors relatively. Subsequently, the integrated valuation models and tools for combining
different methods in one or more measurement modalities are also presented. Furthermore, by analyzing the contradiction
between the current mainstream valuation methods and the increasing assessment requirements, and referring to the
ecosystem services cascade, we finally propose to establish a simplified predictive valuation model based on key ecosystem
characteristics. The objective is to simplify the traditional valuation process, shorten the cycle, improve the previous benefit

transfer, and promote the multi-scale and wide-scale inventory of ecosystem services as soon as possible.
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Table 1 The main types of primary valuation approaches

JE AR TEAL 777 Primary valuation approach HEAR Overview
HETTHMME Direct market valuation i FH B2 bR 3 R
BT %% M Direct market pricing F R 38 5 B TR A A 1

BT BUAY 1575 Cost based methods
G IRA Avoided Cost
SR AR Mitigation Cost
PR AR Restoration Cost
HE WA Replacement Cost
BAUMAR Substitute Cost
HLE2 A Opportunity Cost
HET5 12 Pollution Charges
A7 BB B Z WA Production Function/ Factor Income
RE{E43HT Emergy analysis
YR 4 Revealed preference
ZEIRE M Hedonic Pricing
i1 %% Travel Cost
MRiR w4 Stated preference
Z4{H Contingent Valuation
BEPESLE Choice Experiments

FEARAEE Group Valuation
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i RS AFL GV RN, KL Meta 20AT | DU 7 i BB 2 L B HOR OB ST 4B T BR
FAFZA B R PG S
22 Mr{AFERRSER

{EAh T
WP 1 RS B4 A S A - )
SRS (8 1) BT T TR ARIIE , 5 2 D5 it )

MIXE P, B8 R BUR RS 3R A3 DA T 14 23 3
B, X S v AR 45 AN Hi i AH D¢ ZE R MR T IR AR B
W R HRE LT — MEBMATF kg, EEdg
ERIGHISEH, LUE TR R 1R o SR R A )
B LR B1 AEEBH—s D

AR R Jr TR R0 Y 322 03 IR U R AR ) Fig.I A type of benefit transfer classification
M FH (Bt 7 26 ) SR v B - b e B A AR 5 A
VE R FERANAE P ICHEA T2 BERES M TH 5., K SN A (7 S I P 2o e v T AR A b (8 AS [) 16 A7 R 88, An e
TR 72 15 A e P AR RS R A &R T R BREURN Meta [R1UH 55 074k | 258 %5 18 A BE s B,
o Meta [T Z BRI ARZ 41T, Meta [H1JH 538 LA PE Meta [ 957 ( Meta-regression Models, MRMs ) %
R H UL ST TUAE A7 AR 22 0F 5% 3 T b SR W 808 — ok ok BI0F 2078 MRMs + 1547 41 28 2800 19 7T 45 v F
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Table 2 Ecosystem services valuation database
Bt faT g 2%
Database Brief description Reference
it g )| B 1) 4 R 7 2% 1A : ,
EVRI g%m 2000 ZA-Z M1, i T A1 R R 14 4 BRAE LR M (I PG 530 TR Johnston 1 Thomassin' '
ESVD TE TEEB A (4008 B (1 56a 17 e AT 300 Z4M0F98, REAEES de Groot %5142
) B4 BR A PR Van Der Ploeg %[5
WS T 1053 S4Bk E AR S R G S5 B PEAS (RO VR S T sk 28 e [55]
MESP 1T 4 Vegh %5
NZNMVD ?&ﬁT?ﬁﬁi 167 AN SRR 15, 36255 7 Fh 2R 55 26 ALY Kors 5]
W5
o AR 2 R G AL B R “ AR A AR FR I A (2000—2010) 22 AL I8 SRR A 5 P4l B BT o el 13]
China ecosystem assessment database RZ— AEREEBRGENS D" 55 5 7 K #E Hang
BUVD et Ab e XK BRI AR Y 131 MBS Pendleton %717
RUVD W sr b S8 3 X P EEAN (1Y 421 A 9T Rosenberger Fll StanleyugJ
GecoServ SR ER P RHE 2 486 ASHF5E Plantier-Santos % (?7]
GEVAD WSRBRYN 49 ANE %K 317 NBIFSE Damigos FI Kaliampakos' !

EVRI: ¥ 354 {5 % % 1% 8 Environmental Valuation Reference Inventory; ESVD: 4 2% 2 45 IR 45 3T 4t 8048 % Ecosystem Service Valuation
Database; MESP; ¥4 S 2GR 55 A MR 2 Marine Ecosystem Services Partnership; NZNMVD; 3 74 2 45 117 3 4 {E 5035 )% New Zealand Non-
Market Valuation Database; BUVD: %% 25 {fi ] 4/ {8 %445 %2 Beneficial Use Values Database; RUVD. i 58 {ifi F 7 B 54 2 Recreation Use Values
Database ; GecoServ: A P4 8F 25 A4 25 R GRS T4 BUE 2 Gulfl of Mexico Ecosystem Service Valuation Database; GEVAD; iy B MR8 P E A S04 2E Greek

Environmental Valuation Database
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e
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JEMIE M M EHZ), Verkerk %57 78 R AR AT 52 Hh & P — 2 I AR PN 1L 45 IR 55 RN AR (B 181
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