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ABSTRACT

KEYWORD

Purpose: This study aims to identify the characteristics of early-stage ecosystem services accounting carried out

a0
23 olgt

in the European Union(EU) member states to integrate the value of ecosystems into the economic system and AEHA| A Y5t

AENAI M E| A

support policy decision-making. Method: Bibliographic information and full texts of reports and papers related to AERA M| A H
ecosystem services accounting conducted worldwide from web databases were collected. Network analysis

techniques were used to examine international trends in ecosystem services accounting research and calculate the ~ Europe Union
interrelationships among ecosystem service accounts and their centralities. Result: Within the EU, the accounting ~ Ecosystem Accounting

for ecosystem provisioning services was predominantly focused on valuing water supply, with a national emphasis

Ecosystem Service
Ecosystem Service Accounts

on key specialty products. For regulating services, The accounting was primarily centered on 'pollination' for plant
proliferation, and a variety of accounting activities related to 'water' were undertaken, including water regulation, A cCEPTANCE INFO

erosion management, and water purification. Some states were also established accounts for 'carbon sequestration’
as a solution to the global climate crisis, with the Netherlands notably demonstrating highly detailed carbon-related
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accounts. In the case of cultural services, intensive accounting efforts were evident, particularly related to outdoor Accepted Nov. 28, 2023
recreation and experiential activities that can be conducted outdoors. Cultural services had relatively fewer

accounting cases, likely due to the challenge of valuing intangible subjects. Nonetheless, the efforts of some states

attempting to account for increased housing and land prices based on amenity and aesthetic values are expected to

offer new ideas for ecosystem service-based sustainable architecture and regional development.
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20214 39 UN 54993 (UN Statistical Commission)= 52
2} 3 9]of| A SEEA-EEAE 7R ARt A A A7 (SEEA-EA)= A&
Sto] A2A12] 9 o] thet vlole] 4, e AAH A S, A
A A4t st 24, A A JRE AA 2 AT S5 AAAF
7] 93t SEAQ] FA AN 5 FX5HIT SEEA-EA
o] & A 5 ‘AlA (accounts)’ & Wi =7} e Fx4
o] & Al A= “Al"d 2Haccounting)' & F¥HE & 11 (big picture)
I 2742 A H Q) AFEAE (bottom lines)E A4/J5H7] Y5l A
2 OE HolH AA5E Tt B o= A st o] A
A FoH oujo] ‘ARt E Tt AAE, RYE, A F AHES
Zgot] 4 AuES TEol7le WHeR Ao Qi
SEEA-EAE A EiA 712 (extent), A Fell, E2] 2 G Al A H|
5, A e A A 57, SR AYEA A4k 571
El14]12 4= HhEFig. 1.).
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STOCK ACCOUNTS FLOW ACCOUNTS

(& change in stocks)

Ecosystem

service
(flow & use)

Ecosystem
asset account
(stocks &
change in stock)

Ecosystem Physical
service accounts
(flow & use) Monetary
accounts

Fig. 1. Connections between the ecosystem accounts
(Source: UN Statistical Commission, 2021 [14])
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TPy, AFQl SHATHJE (Spanish National Research
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24l 3514 (Norwegian Institute Nature Research, ©]5F NINA)7}
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Table 1. Top 10 countries conducting active research on ecosystem
service accounting

State N‘umber of Nu‘mb‘er of A‘ver‘age
published papers citations citations
Australia 41* 777* 18.95%
USA 39* 1063* 27.26*
Italy 31* 406 13.1
Netherland 31* 959%* 30.94*
Spain 27* 266 9.85
Norway 20%* 947* 47.35%
United Kingdom 17 558%* 32.82%*
China 17 221 13
Germany 15 226 15.07
Belgium 10 142 14.2

Note: An asterisk(*) indicates a value that falls within the top five.
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717t 595k 1089 =25
& R 66431 2151517 e %

6047H %01—% 33 01% —/ﬁﬁ A% 719
; = V‘i 4—94 o7 AMEH 71959l “ecosystem  service”,
“accounting”, Z12] 11 “accounts” 7} Z3HH 7Y EES A Q5 2874
T8 719EES] A BASHE A9 BRIAdol AdArE
(natural capital)’, ‘4754 (sustainability)’, ‘2tSHdegradation)’
o AFH A0 AZE I A&7 AL o2k A= A

l

R 3} ZThoRA T 21 0 2 AntE A OEL}E]-H'E]- ‘G A7
' BEFAE AEAAH ALl ANA AR, DA
(remote sensing)’ ¢} TAH TH= AA =27l A

5}

(Landsat)’#F &8 " AAS} 771 2845922 mhet
t}. ol¢t FAFSHA ECY A|F TE T2 IR0 Ugo
‘A E]d (Sentinel) -2 ¢} T H SHH| 2 t} 2= AL S0 £F

< oote 4 lQith. Eek ‘EXmEH Y oF e A A r| A 9] 712
o)A (value transfer) 18] ‘B o] A5 HaAH FA &2 &L
e mteld 4 At FAEAE AEAIAE A0 FAH
W7V E Q19 g AT BeE A FAYE E 4 Al
(Fig. 3.).
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Fig. 2. Collaborative research relationship among relevant organizations
with 5 or more academic papers pubished
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ustralia_ g piodiversity )

Fig. 3. The relationships between keywords appearing in 3 or more
papers
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227914 AFBzC] WA B Ak 4r) §FEZ TR A
A AEAE AGE RS Baksit AR ZHolA e A
20k o] o3 AR EU 8 9350] $2 3, 27, B} A
HAT TR o] ARS FEE 202 et o] AN E 31)
%90z pRste] AYst S4L FYskath

D 35 AHl&

Abe] 241 Aol W2 EUS| B A AR 271 A o
o AH|IA O Aot o8] F7HE0] 28 R A g R
ol ‘FAF (water)' (Ce: 0.260)°] tigt 52 714
2 o]2o]Z Ao g BAE|Qth E3t 27} EALR 9F

V‘—J AR o] Fol A o7 EAESGITH A& EH, W
o= olgdE 5% 011 2+ (fish)’ (Ce: 0.07)2] F5 AH]
EH°} ARE7L o] TR YEHE} o AE Lo} Fgof =
2(Ce: 0.291)9] tigH 74]”0] H5ol Atk 53] ol ~EYote] 7
of] Az el &7 kg4 E (Ce: 0.174)3F HFo] QoA 7]9Ee] “Hfo
9 o2 (Ce: 0.174) ¢l HEt 5 AB|A A AlE=gh A
ZAFE Aot A (timber) (Ce: 0.234) 9] 7ol EA S dit=
dint ot Yol A F5 AH|A A o] T E Gl ¥
Zhejotel A= Al A A A 3L o] ThA oA ZAf dfAlef ¢
E2 JAHE(non-wood forest products)’ (Ce: 0.021)2] 33 A4
2o 2HE Fo] ARE 5T A0 & UET Eo] YdsE 9
785l AElA A o] SAlA 47] EokFE, AtE, A,
24 o] B A T AHlA AR ES WSt EU 3d=E %
N 7P B2 AE 75T A 0= apotE| ik, whd o g 7he] et
AuQle AHA A2t 271 dACNA 5 AHA ARE L=t
2| 3 Ao g ZAE SUTH(Table 2.).
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Table 2. Ecosystem provisioning services accounts produced in EU
member states

Provisioning State codes
services
accounts BG (DK | EE | FI | HU | IT | LU | NL | ES

(Ce)

Bio-energy
(0.174)

Crop
(0.234)

fodder
(0.291)

fish
(0.07)

Medical plants
(0.174)

Non-wood forest
productions ° - - - - - - - -
(0.021)

Timber
(0.234)

‘Water
(0.260)

Where, BG: Bulgaria, DK: Denmark, EE: Estonia, FI; Fimland, HU:
Hungary, IT: Italy, LU: Luxembroug, NL: Netheland, ES: Spain, and
e: Account production.
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AHIAl A A o] ZFofdt EU 3 g5 AeiA ‘24 AH|
2 A st g ol Al ol ~EYot, @71, olge|o}, YT o=
ZHE RS Q5 ‘R (FZH), pollination)’ (Ce: 0.308)2] &-&712]
£ sh 9= gitsto] ARt 2oz ZAESI o= 35 Al
H[A Q4591 2Hg, Hhol oflv ], Atw, oFgAE, B4 5 22
TE= Aol HtEAl Zach 24 AqH|AR & 4 Qi
ol w2 -7 o] AEjA 24 AB| A AASE 27 &
of thiet 24 Au| A7} okt P40 & ARSHE A
At & 59 ojFeof, £AHQl, EAFEH0)A E9
A5k7] At ‘52D EA (water regulation)” (Ce:

e F4 oA AHl 2

of Q= QI g9t AHte] FRE AFESH L5 E YT E39]
AnRlof A= 24 FAILE @A ‘= A 3Hwater purification)’
(Ce: 0.209) & 2 4] Alo](erosion control)’ (Ce: 0.046)°f thgt A
37} o] FolFeh. AelAl At 7] DA A T A oA &
2AR L NS A YEHE ] o= e AAH A AL
2 ‘2 As) et 3 ‘F7] ASHair filtration) (Ce: 0.209) @ ‘B4
A2 (carbon sequestration) (Ce: 0.219)of] gt A3} o] Fo] &
o}, §AZA 2|9} A AR EL v JASHA FA S E S UiE
S| ol W =7 Mol A/ 2]ste] Hiol @uj Ao 1T
A 7 Qe A2 (ha)d SFaFS &S] A& 9lof i 4

BE NSttt o 2Eote] A9e] (A A v Lk %
A3 paAn w7)F Aol (Ce: 0.174)0] Tt A} §La}A
oA S-S Tetet & gk, T3 o Aok HBE A4

HA(Ce: 0.174)°fl Higt AHI AL FASHA Aokt =71l AL

Table 3. Ecosystem regulating services accounts produced in EU
member states
Regulating
services accounts
(Ce)

Air filtration
(0.209)
Carbon

sequestration
(0.219)

Erosion control
(0.046)
Habitat
conservation
(0.174)
Pollination
(0.308)
Micro-climate
regulation
(0.174)
Water
purification
(0.314)
Water regulation
(0.119)
Where, BG: Bulgaria, DK: Denmark, EE: Estonia, FI; Fimland, HU:
Hungary, IT: Italy, LU: Luxembroug, NL: Netheland, ES: Spain, and
e: Account production.

State codes

DK FI |HU | IT | LU ES

(©2023. Korea Institute of Ecological Architecture and Environment all rights reserved.

2 2| tH(Table 3.).

3) 23 AH| A

EU 3] g=50)A oje BeA w3k AH|AT Kol A= th7h
‘oF2] &% (outdoor recreation)’(Ce: 0.324)9] 74|t THAH A A
3Pt 57Ol A HFH R o] FolF] Ao ® ZAMEQITE ofe] F
FARE FE FEA FEI, AYAHE AFESH] LEEH ST
E7kejo}, diup3, 221 o A E Yool A& A Aol A
+ 23 AHIAR oFTESS ARt
0.239)¢]l T3t APt o] FolW AR ZAE G HEHE
A A9 FA 7ol tigt el A 9] &S Azt e
it EZ|o] 712 A EEE gHoR F4tsty] fl5f oy E
(amenity) (Ce: 0.209)8 E3t AHA 714 4H& @102 75t
o At S5 AIRE gt A 02 YEpytth A Qle] A9
L A 9] ‘At 2 A (Ce: 0.046)1} ‘1]SF (Ce: 0.046)0] Tt

wof Mu| 20 ARSE At Aoz ZAE ST (Table 4.).

L
T

= s
459

‘23 (hunting)’ (Ce:

Table 4. Ecosystem cutural services
member states
Cultural services
accounts
(Ce)
Aesthetic
(0.046)
Amenity
(0.209)
Ecological
knowledge
(0.046)
Hunting
(0.239)
Outdoor
recreation
(0.324)
Where, BG: Bulgaria, DK: Denmark, EE:
Hungary, IT: Italy, LU: Luxembroug, NL:
e: Account production.

accounts produced in EU

State codes

BG | DK FI |HU | IT | LU ES

Estonia, FI; Fimland, HU:

Netheland, ES: Spain, and

spin PN ameniy
[ Js-retherinds c_ecological knowledge
s luxembourg =i
c_outdoor recreation
s taly i
s hungary (©p_bioenergy
s finland (O)p-crop
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s denmark J[ |p-foccer
WS buigaria (©p_medical plants
AT water requiation @p_non-wood forest products
A T-water purification 7 p_timber
/AT polination P water
> /\r-mico-cimate reguiation Ni-cattion sequensization
] AV habitat conversion A : A\ T_air filtration
r_erosion control

m: EU memebr states ®: Provisoning services
A: Regularation services ~4: Cultural services
win. ([T o (10)
k-cores

In the figure above, the node size represents the eigenvector centrality, and
the brightness of the node represents the k-core value.
Fig. 4. The results of network anlysis by using eigenvector centtality
and k-core algorithm
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