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@Background

Community is a coupled nature-economic-social system

<> Economy: GDP is widely used to
- Soaety
measure economic system (HDI)

performance.
<> Society: HDI(Human development
index) is used to measure social
( Grl‘)oPT Ecosystem

development status based on health, (?)
education and living-standard since
1991.
<> Natural environment: currently we
do not have widely used index to
measure its sustainability.




@Background

4+ Ecosystem is essential for human survival and
development
v Creating and maintaining living supporting system of the
Earth: water cycling, soil formation and fertility,

atmosphere chemistry stable.
v Providing human with food fiber, water, bio-energy.
4+ Ecosystem services: the benefits human-being
obtained from the nature/ecosystems (MA, 2003).



ijackground

4+ Both developed and developing countries are attempting
to find new accounting indicators or accounting system
beyond GDP, to quantify the linkage between ecosystems
and human well-being.

4+ The creation of a new system to account for ecosystem
goods and services at national or regional scales has
become a hot international topic for advancing the
sustainable development agenda.



fiBackground

Natural /Ecosystem service evaluation is the hot topic
globally, and used as an indicator for assessing
sustainability

v" UN: IPBES (Inter-government platform for Biodiversity and Ecosystem
Services), 2012-

UN: Millennium Ecosystem Assessment, 2003-2008

UNSD, SEEA (Environmental and economic accounts), 2003, 2012
UNSD, Land and ecosystem accounts, 2012.

World Bank, Wealth accounting and valuation of ecosystem services
TEEB, The Economics of Ecosystems and Biodiversity, 2010
EEA(European Enviont. Agency), Simplified ecosystem capital accounts
Australia, Ecosystem Accounting—Policy Applications, 2012

SC (Statistics Canada), Measuring ecosystem goods and services

X N N X X XX

China, Ecosystem survey assessment of China



fj Background

Chinese government initiated eco-civilization and

related policies

¢

¢

Integrated ecological benefits into economic and social
development evaluation system.

Establish eco-compensation policy, reflecting the market
demand and resource scarcity, as well as ecological value and
inter-generational compensation.

Improve accountability system of ecological and environmental
protection and environmental damage compensation system.
Establish natural capital accounting system.



fj Concept of GEP

Gross Ecosystem Product, GEP
4+ Gross Ecosystem Product (GEP) is the total value of final

ecosystem goods and services supplied to people in given region
annually, like a county, or a province, a county.

4+ GEP is proposed as a comprehensive index based on
ecosystem service evaluation.
4+ Ecosystems (Ecological Assert, EA) is the natural asset
providing ecosystem services,
<> Natural ecosystem: forests grasslands, wetland, desert,
marine, ...
<> Managed ecosystem: cropland, orchards, aquaculture
farms, urban green-space, ...



tg Concept of GEP

Ecosystem goods and services

Categories Goods and services (examples)
Food: grain, vegetable, fruit, meat, milk, egg, fish
Ecosystem Materials: wood, fiber, water, genes
goods Energy: bio-energy(fuelwood), hydro-power, wind energy
Others: medicine, seedling, ornament
Regulation services: water conservation, soil conservation,
_ carbon sequestration, climate regulating, pollutant
Regulating o o
. purification, pollination
services . . . _
Protecting services: sand storm prevention, flooding
mitigation, pest control
_ Aesthetic services: recreation and ecotourism
Cultural service _ —
Cultural value: knowledge, education, arts, spirit




tg Concept of GEP

Purposes of GEP accounting

<>
<>
<>

> <

Assessment/description of ecosystem status
Measurement of community sustainability

Evaluation of the contribution of ecosystems to human
welfare and socio-economic development

Evaluation of effects of conservation efforts

Reveal the ecological linkages among regions

v Ecologically dependency

v’ Ecological supporting



ff Concept of GEP

+ GDP, HDI, and GEP

=
HDI)

cosystem Value of ecosystem
(GEP) [ Value of ecosystem regulating and cultural
goods services

4+ GEP, GDP and Green GDP
v GEP, The goods and services provided by ecosystems.
v GDP, the goods and services provided by economic systems.
v Green GDP, the GDP minus natural and environmental costs,



ff Concept of GEP

GEP accounting and policy implementation

Pattern, Structure, Process

Ecosystem
monitoring

GEP accounting

Conservation policy

Protection,
Restoration.
Compensation

Community Contribution Regional
sustainability to human Ecological
WELEIE linkage

Conservation
efforts and
effectiveness




e GEP Accounting framework

Ecosystem and environmental monitoring

Ecosystem service
bio-physical
valuation Ecosystem service
monetary
valuation

Ecosystem Service
Pricing GEP accounting

Market pricing | Alternative market J Market model simulation




2 GEP Accounting framework

® Accounting of bio-physical values of ecosystem goods and

services
v" Ecosystem Goods: grain, fruit, meat, eggs, vegetables, water,
medicinal materials, biological materials, fiber, biomass etc;
v Regulation and culture services: water conservation, soil
conservation, contaminants purification, carbon sequestration,
oxygen production, aesthetics, recreation, culture identity,
knowledge, education, inspiration for art etc..
® Pricing of ecosystem goods or services
v" timber price, water price, soil conservation price, pollutant
purification price,...
v' alternative market, market model simulation methods



@ GEP Accounting framework

® Accounting of economic values of ecosystem goods and

services
v" GEP: the total economic value of ecosystem provision (EPV),
Ecosystem regulating services (ERV) and cultural services

(ECV) in the given area annually.

GEP = EPV+ERV+ECV

n m {
GEF=ZEF|:::F!1 Zﬁnjxpﬂ ZEE,,:-:FE
=1 Jj=1 k=1



@ Ecological asset accounting

Natural Resource

Ecological resource

Ecological asset
Physical amount Economic value
accounting accounting

! !

Income capitalization method, market
value method

Biomass density




2 Ecological asset accounting

uality level (ha
Types of EAs Items of EA 9 L (ha) Physical value
Sum | i1 \Y) \Y)

Sub-sum

Coniferous F

Broadleaf F
Confe-Broadl F Area, biomass density

Forest

Evergreen Shrub

Shrub Coniferous
shrub

Sub-sum

Natural |Grassland Meadow Area, coverage

ecosystem Steppe
Sub-sum —

Lake Area, water quality

Wetland :
Marsh Area, water quality

River Length, water quality

Sub-sum

Sand-land — | =1 =1 — —
Desert Area
Rock — | — | — — —

Bare land — | — | — | — —




@ Ecological asset accounting

Quality level (ha)

Types of EAs Items of EA Physical value
| n m v Vv
Sub-sum
Dry cropland
Cropland Area, soil fertility
Paddy
Orchard
Sub-sum
Managed | Artificial forest| Arti-Coniferous F Area, biomass
ecosystem
Arti-Broadleaf F
Artificial
Arti-grassland Area, coverage
grassland
Reservoir Reservoir Area, capac,ty, water
guality
Urban green
Urban green space Area

space




@ Ecological asset accounting

Quality index of Ecological Asset

b .
(B4 x1)
EQ = X 100
¢ (EAX5)

EQ: Quality index of Ecological Asset;
EAi: area of i level ecosystem;
i: level of ecological asset, ie 1 or 2,...5;

EA: Total area of ecosystems.



fj Pilot study of GEP accounting

Pilot GEP accounting in China

< China government agencies: National development and reform committee
(NDRC), Environmental protection ministry (MEP), State forestry
administrative (SFA), and SAC are pushing GEP accounting application in China.

<> MEP supported Technical Guideline of GEP Accounting and training courses.

<~ Asian Development Bank(ADB): funded TA project “Developing Gross

Ecosystem Product Accounting for Eco-Compensation” to pushing GEP

application in China _ T N
Pilots of GEP accounting in China® "/ .

3
A

$ Local government in China: 16 pilots’|
— Qinghai, Guizhou,
— Shenzhen, Tonghua, Qiandongna.}- _‘
— Aershan, Xishui, Pingbian,Eshan |
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@ Qinghai GEP accounting

GEP in Qinghai: 18789.69 {7 7T

ltems Value(billion) | Ratio(%)
Provision 45.38
services 2.4
Regulating 1759.18
services 93.6
Cultural 74.41
service 4.0
& 1t 1878.97 100.0




Qinghai GEP accounting

Regulating service
value in Qinghai

Province

Biophysicall

Economicl

Servicedtems Index? UnitR Total(billion)&
valueld value(billion)&
Water@ 8 3
_ KiREFER 638.720 10°m 510.348 510.348
retention@
R RO 3.918 10°m’@ 6.891
SoilXetentionl B N @RS %6 0.08m 10%@ 7.290m 20.990m
B P EET %0 0.028 10%tm 6.810
SandHixation® RO 11.74B 10%2 33.128 33.128
HREZER 48.048 108m’n 38.390
Floodn 8 3
KEREEO 11.600 10°m 9.270 59.930
mitigationl@
BREEED 15.360 10*m’@ 12.278
%1t 50, B0 93.630 10*m 0.598
Airollutanti ’
o LRSS tYWED 4.920 10*t@ 0.03H 0.620
purificationf
EE T Er 2.11B 10*t 0.01E
Waterl #1t cop £0 220.390 10*tm 1.540
pollutant® BtEEER 17.088 10*t2 0.150 2.178
purification( SRR ER 17.088 10%m 0.480
Carbonf B En 0.25670 10%t@ 9.758
_ 205.568
sequestration BRE 20 2.69331 10%m 195.81
ClimateR MR RS 15 R 18R 6534.608 | 10°kwh@ 346.330
917.82B
regulating@ K& & MR SRR 10782.818 | 10%kwh& 571.498
Pest@ontrol® | 254k =4 EHFAA 0.29E 10®mum 8.560 8.560
Total® 1759.188 1759.188




@ GEP accounting of Qiandongnan,Guizhou

Qiandongnan GEP: 539.51 billion

Provision service: 27.0 billion, 5.0%
Regulating service: 396.35 billion, 73.5%;
Cultural service: 116.16 billion, 21.5%;

BT, 28.91%

IhgE, |

21.53% TIERE, 4.54%
HkiBE, 2.45%
BERBESR, 10.41%
=55, 0.06%

%A, 26.42%

iz, 5

mREEH], 0.68%




2 GEP accounting of Qiandongnan,Guizhou

Regulating
services value in
Qiandongnan,
Guizhou

Biophysical

Economicla

Servicefdtemsl IndexB Unit@ . Total(billion)&
valuel value(billion)B
Water@etention® KEEESD 195203 | 10°m’® 155.9810F 155.9810F
;ﬁ'}‘/ﬁ:’./}\;ﬁ)&\*ﬂ 24.84430 108m3 8.916[ER
Soil@etentiond B N EiRS e 24.8443pE |  10%E 8.04300 24.47308
B P EIRS #0E 24.844300 10*@ 7.51300
8
WaAE R 1.31258 103 0.0142
Flood@nitigation AREES 13.2270
KERSER 47.24908 108m@ 13.213@
%1t S0, B0 45.270R 10'm’a 0.2850
AirBpollutant s 0,298
ourificationd FERELYER 1.71BR 10*m 0.0110m@ -
==X [ | 70 = 1.170R 10%® 0.00203
%t cop £a 1,987 10%@ 0.01423
WaterfpollutantR FEEE 2 0.150 10*t® 0.00121 0.019e
purificationt LR ER 0.1560 10*tm 0.0040
Carb o 10*m 5.72700R
ar On. & fix £ & 0.1507ER T
sequestrationd HE 20 0.69362E | 10%m 50.42500
8
HMRPEEREER | 2235.2589m7 2 10°tE 118.46903
Clim afe FENREIER IR 119.636608|  10%@ 6.34100 142.5230
? —_—— IS 5
regulating EihBEEERIEE | 175.051828| 10%kwhE 9.27800
K AR IR 159.17042 10%kwhe 8.43600
Pest@ontrolX R R4 e 0.12250) 108mun 3.6750 3.6750
Total® 396.3470 396.3470




@ GEP accounting of Pingbian county, Yunnan

GEP of Pingbian county: 20.77 billion

Provision service: 1.39 billion, 6.7%
Regulating service: 18.06 billion, 86.9%;
Cultural service: 1.33 billion, 6.4%;

9%  IKEEH00I
Sk 006
SS54007
B ERH0.10
+RIRIF6.4T

T

T
nnnnn

Ak IhEEs 38%

RiFES® 3846
P ERig 6.69%



@ GEP accounting of Pingbian county, Yunnan

Regulating service
in Pingbian county,

Yunan

Biophysicalf

Economicl

Servicetemsn Index? Unit@ Total(billion)&
valuel value(billion)&
Water@etentiond KIEESER 9.99'1 10°m’2 7.998 7.990
BRI RFRRE 0.260 10°m’@ 0.460
Soil@etention® D N mBs e 52.08 10*3 0.468 1.340
=]
B P EIRS £ 15.00 10*ta 0.431
FloodEnitigation® KEREEER 0.041 10°m’@ 0.012m@ 0.01@
#1t s02 208 2.320 10*t@ 0.015(
Airollutant . o o 4
ourificationt FERELYED 0.093 10*03 0.00055( 0.015@
T ER 0.06 10*@ 0.00009E
%1t cop £n 0.08 10*3 0.00054E
Wat [lutant®
atertpollutan SRS ED 0.017 10"® 0.00005@ 0.0017
purificationf
FEEBED 0.01 10*a 0.00017E
Carboni EliE 0.00692 | 10°%m 0.2652
_ 3.993
sequestration BE 20 0.05138 | 10%2 3.7328
i ; W R R IEIER 84.62@ | 10*kwh@ 4.5320
Climateld 4,690
?
regulating® KExREEERED | 2972 | 10°%kwhe 0.158@
Pest@ontrol? | ZF#FEHRE{EHIE A 0.00078 [ 10°mum 0.021E 0.020
Total® 18.060 18.060




@ GEP accounting of Eshan county, Yunnan

GEP of Eshan county: 8.80 billion

Provision service: 1.89 billion, 10.0%
Regulating service: 14.86 billion, 79.1%;
Cultural service: 2.05 billion, 10.9%;

i ITEEL10.89% Tk EEH001%

HokiEEL12%
EEE010%
TREREI 2%
BEEIESF099%

SEEHI2E%

B 1846 %
FrantEfit 10.04%



@ GEP accounting of Eshan county, Yunnan

Regulating service
in Eshan county,

Yunan

Biophysicalf

Economich

Servicellitems@ IndexB Unit@ . Total(billion)
valuel value(billion)d|
Waterd g
. KIBEEFFER 4.340 10°m3a 3.4710 3.471@
retention@
R R FRE 0.21478 | 10%m3® 0.3798
Soiletentiont BN BIRS 20 42.08 10*m 0.3708 1.0948
B P EHIRS #0 12.08 10*t® 0.3450
Flood® N 8
L KERE =0 0.760 10°m3E 0.211F 0.2110
mitigationl
%1t s02 21 2.941 10%m 0.0180
AirBpollutant®
@?_ _ FEEELWEDR 0.11B 10*t@ 0.001F 0.0197
purification
FE T A En 0.078 10*t@ 0.0001@
%1t coD £ 0.180 10*%@ 0.001@
Waterld
pollutant@ FERRED 0.01E@ 10%t® 0.00008E 0.0028
purificationR A
LR B ER 0.01E 10"tE 0.000280
Carbonf E k=0 0.00550 1053 0.209@
trati 3.9450
sequestration® BaEn 0.0514F 10%t@ 3.7360
- o e 8
Climatel HE R 5 %R 18R R 105.458 | 10°%kwh@ 5.5880
) 6.119@
regulating® KE AR 10.01@ | 10%wha@|  0.530@
ﬁ I ,m AH .
Pest@ontrol? | Zx#his R =4E4|EAE| 0.00018 | 10°mul 0.003E 0.003E
Total® 14.8648 14.8640




@ GEP accounting of Aershan

2014 Culture
8.8%
< GDP: 1.514 billion yuan AR —
<> GEP: 53.494 billion yuan N\ A
Services Value (billion Yuan) Percenatage
Provisions 1.529 | 2.9%
Regulating 47.255 | 88.3%
Culture 4.710 8.8%
Sum 53.494 100%




Agricultural products

Forestry products

10* tons

0.30
0.02
0.21
0.00
0.06
0.40
1.87

11.69

15.29

62.53

2.86

11.69

0.65
1.06
0.51
0.17

0.37
8.77

11.591

0.91

48.90

2.23

0.17

9.14

0.00
0.00
0.00
0.00
0.00
0.00

0.03

0.01

0.01

0.00

368
21.25

133.38

24.93

Husbandry products
Provision Products  Fishery products
Ecological energy
Water resource
Other
Water Amount of Water retention
retention
Reduce sediments
50il retention Reduce N loading
Reduce P loading
Sandstorm P Armount of sand F
Flood mitigated in lakes
Flood b
Flood mitigated in marsh
i S02 purification
-
) Purification | NOX purification
sulating Dust purification
COD purification
Water Total M purification
purification
Total P purification
Carbon Carbon sequestration
sequestration  Oxygen release
Heat absorbed by forest
Climate Heat absorbed by shrubs
regulating  Heat absorbed by grassland
Heat absorbed by wetland
Pest control  Pest confront in forests
Culture Landscape  Tourism in landscape

ons -
10* tons
10* tons

® 107 m? 7.83yuan/m?
» 107 m? 16 Bdyuant
» 10° tons 1500vuan/t
¥ 10° tons 2500yuanyt
® 107 tons 37500yuan/km®
® 107 md T.83yuan/m?
® 107 md T.83yuan/m?
® 107 md 1550vuan/t
x 10" tons 810 yuan/t
x 10° tons 190 yuan/t
x 10° tons 700 yuan/t
¥ 10" tons 1500 yuan/t
¥ 10" tons 2500 yuan/t
x 10° tons 312 yuan/t
¥ 10° tons 1000 yuangt
¥ 10° kwih .49 yuan

® 107 kwh .49 yuan

¥ 10° kwih .49 yuan

¥ 10° kwih .49 yuan
¥ 10" ha 375 yuan/ha

15.40
0.42
077
15.21
0.37

8.80

212.89

2.00

47.10

0.37

8.80




@ On-going

v More case studies at different
administrative regions: provinces
cities, and counties.

v’ Prepare national standard for GEP
accounting supported by SAC.

v GEP in policy applications, such as
PES, evaluation system of local
government performance beyond
GDP.

v" Index for monitoring progresses of
ecological civilization and
sustainability.

Ecosystem structure &
process monitoring

Ecosystem
production function

&

Ecosystem goods and services &

Pricing ecosystem
services

GEP




Thanks

S|an Development Bank

se Académy ofiSciences ‘Y
Qf

‘ -

Natloyﬁl develop nent-and.Reform Commission
I

Inistry. of EnV|ron

-
L -

Natural Capltal PrOJect (s,ta.mc@Ir Iniv ;

U
)
-~

"
.
iy






