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演示者
演示文稿备注
各位领导专家大家上午好，我是来自中科院地理资源所封志明研究团队的博士，今天由我向大家介绍一下我们团队在自然资源资产负债表编制中采用的自然资源价值化方法。
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首先，我简单的介绍一下我们团队在相关领域的研究工作，“自然资源资产负债表”概念提出于2013年11月，团队于2014年开始承担中科院STS项目——“自然资源资产负债表原型研究与应用”；
在项目执行期间，先后以湖州市和承德市为例开展自然资源资产负债表编制应用研究，先后于2015年7月和2016年4月编制完成了湖州市和承德市自然资源资产负债表，形成了自然资源资产负债表编制的“湖州模式”和“承德模式”；、
2016年7月，团队承担国家重点研发“自然资源资产负债表编制与资源环境承载力评价系统集成与应用”项目，在理论与方法研究推进的同时，先后以承德市8个县级单元、西藏自治区、宁波市等地位试点 开展应用与实践研究。
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演示文稿备注
下面我将从研究背景、基本原则、自然资源价值核算方法选择三个方面介绍我们团队在自然资源价值核算方面的相关研究工作。



Background

® “Explore the compilation of natural resources balance sheet and carry out
the departure audit of leading cadres by natural resources assets ”
published in The Third Plenary Session of the 18th CPC Central Committee.
‘TR HARFIR G = AR, NS T ELT BRFEIEFE > SEw T &+ \
Jii = 2 it R R € .
® Natural resources balance sheet is inherited
the natural resources accounting and Hfff})lusffﬁ”
national balance sheet.
HRGIR G - AR B AR —2#iE, B
5 ARGERZ IS E 0583 ] — BRA %
® The valued methods of natural resources
has always been a difficult problem in
natural resources accounting research.
There is no agreement on the selection of valued methods in the world.
H AR IRAEAL— B H ARG IR AZ S S RO M AR, 2% A H AR IR A AL
T 1B BB AR IR i — .
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首先来介绍一下研究背景：
（1）	十八届三中全会提出“探索编制自然资源资产负债表，对领导干部实行自然资源资产离任审计”，是中国践行可持续发展与生态文明建设的又一重大举措。
（2）	“自然资源资产负债表”是一个全新的称谓，但从本质上来讲与自然资源核算研究和国家负债表编制一脉相承。
（3）	自然资源价值化是自然资源核算研究的难点问题，各国在自然资源价值化方法选取上尚未达成一致；因此，自然资源价值化也是自然资源资产负债表编制需要解决的重难点问题



Principle for Select Valued Methods

® Scientific principle (Bl JEN])

Using recognized standards and practices on asset valuation,
which are based on value and price theories and formed by long-term
evaluation practice, are generally accepted internationally.

Such as replacement cost standards, current market price
standards, capital present value standards.

Institute of Geographic Sciences and Natural Resources Research, CAS
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	结合研究背景，首先提出自然资源资产负债表编制中自然资源价值化方法选择遵循三点原则：
（1）	科学性原则：就是选用在一定价值化理论基础上发展起来的，经过长期实践形成的、国际上普遍认可的价值化方法；



Principle for Select Valued Methods

® Practical principle (32 H#:JEN])

The purpose of compiling natural resources balance sheet is to
serve the departure audit of leading cadres. Therefore, the parameters
used in the process of natural resources valuation should be connected
with the data published by the government.

il H AR 9E IR0 7 00 03 % H BRI SS T8 = TREME S, Bk, AR
FIRMEAL SRR P P R B 24, RATRE 5 BUN A6 B R A1
® Data availability (ZdEnI3k154:)

There are many parameters involved in natural resources
valuation, and the availability of parameters affects the rationality of
the results of valuation. Therefore, data availability is also a factor that

must be considered in the selection of valuation methods.
H SRR EAL TS ok 2 2580, SERn 3R 5 B2 2 2 E AL 45 SR W
AL, B, BAEeRAMEE B AR RIENMEAL IR R L R R

)~
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（2）	实用性原则：结合自然资源价值化核算结果用于领导干部离任审计；因此，自然资源价值化过程中所采用的参数，尽可能与政府公布的数据相衔接。
（3）	数据可获得性：自然资源价值化涉及参数众多，参数的可获得性直接影响到结果的合理性，因此，数据可获得性也是价值化方法选择要考虑的因素。



The Value of Natural Resources
® Direct use value (E 32 FHHEH)

Natural resources provide a useful material basis for human production
and consumption. B 2R B IRVE N A R4 7= M3 5% _ 455 Y R ERE 231 R UHE
® Indirect use value (Jaj4:fE FHHE)

The service functional value of natural resources to social and
environmental systems ( B2 RIEXT T+ &SR RS AR SS T ReUHED
® Future value (REHrHE)

The value of willingness paid by human beings for direct or indirect use in
the future. (ARVRREETS E# BRI 24 H B R R IE T AT ERBAHED
® Existence value (FFLEME)

A natural resource cannot be utilized by the current level of science and
technology. The value embodied in guaranteeing its continued existence is the
willingness of human beings to pay. (558 528 IR YRl R B A NCE T i H)
H, ARIERSEFENREESAATHINED
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	在确定自然资源资产价值化选取基本原则后，对自然资源价值进行了梳理；自然资源包括直接使用价值、间接使用价值、未来使用价值和存在价值四大类。
（1）	直接使用价值是指自然资源作为人类生产和消费提供有用物质基础所表现出来的价值；
（2）	间接使用价值是指自然资源对于社会和环境系统提供服务功能的价值；
（3）	未来价值是指人类为将来能够直接或间接利用自然资源而支付的意愿价值；
（4）	存在价值是指某种自然资源在当前科学技术水平下无法利用，为保证其继续存在人类愿意支付的价值。



The Value of Natural Resources
® Direct use value (E 32 FHHEH)

anc Major Consideration

® Indirect use value (JRJ4Z{E FHHME)

Embodied in the Eco-environmental Accounting Section

Env
® Future value (FREHHH)
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现阶段，在自然资源价值核算时：我们主要考虑自然资源的直接使用价值，不考虑自然资源的未来价值和存在价值，将自然资源的间接使用价值纳入到生态环境价值核算中。


The Value Methods of Natural Resources

® The market price method (W)
The market price method determines the price of natural resources in the

region by comparing the transaction prices of natural resources in similar

circumstances.
PR BB T B R B IR B3 5 U A& R € A Hb [X 1) B SR R IR %
® Income Method (JrZi¥)

Based on the theory of marginal utility value, the income method uses
mathematical linear programming to determine the optimal allocation price of
natural capital.

Wz vk LA BR R HME R A, 12 R B SR AR RH & B 2R B IR R s UG B 0 4%
® Cost Method (ERZANE:)

The cost method determines the price of natural resources according to

their price components and manifestations.
FRAVEAR 38 H AR IR Y4844 B R R AR B 2ok € S ik
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	在确定自然资源价值核算的范畴后，又梳理了自然资源价值化采用的主要方法，主要分为市场价法、收益法和成本法三大类别：
（1）	市场价法通过比较相近情况下自然资源的交易价格来确定本地区的自然资源价格；
（2）	收益法以边际效用价值论为基础，运用数学线性规划来确定自然资源的最优配置价格；
（3）	成本法根据自然资源价格构成因素和表现形式来确定其价格。



The Value Methods of Natural Resources

Land Resource

Water Resource

Forest Resource

Mineral
Resource

The market price method (current market price. alternative market method-
land datum value method) ; Income Method (Income Capitalization Method-
Earnings multiple method)

The market price method (current market price) v Income
Method (income present value method) . Cost method (Fuzzy
Mathematics + AHP. Neural Network)

The market price method (Market transaction price comparison
method. Market price inversion algorithm) . Income Method

(income present value method) . Cost method (replacement
cost method)

The market price method (Comparable sales method) . Cost
method (replacement cost method. Geological element
evaluation method) + Income Method ( limited income method.
unlimited income method)
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土地资源、水资源、林木资源和矿产资源有着各自的特点，以市场法、成本法和收益法进行价值核算时，有一定的差异，我们系统的整理了各种自然资源价值化方法。


Selecting Valued Method by Referring to SEEA

Value accounting adopts the method of classification:

® Natural resources, which can be invested in economic activities and market
transactions, are subject to market and cost methods, such as minerals,
forests, land.

® Natural resources, which have not yet been involved in economic activities,
continue to study their valued methods or willingness to pay methods.

® The capital formed by human intelligence is not included in accounting.

Institute of Geographic Sciences and Natural Resources Research, CAS
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在不同资源价值化方法选择时候，我们也适当的借鉴了SEEA中自然资源价值核算的基本原则：�（1）可投入经济活动和市场交易的自然资源，如矿产、森林、土地等采用市场法、成本法；
（2）尚未投入经济活动的自然资源，暂不核算，继续研究其定价方法或采用支付意愿法；
（3）人类智力形成的资本，不进行核算。



The Value Methods of Natural Resources

Land Resource

Water Resource

Forest Resource

Mineral
Resource

The market price method (current market price. alternative market method.
land datum value method) ; Income Method (Income Capitalization
Method. Earnings multiple method)

The market price method (current market price) - Income Method
(income present value method) + Cost method (Fuzzy Mathematics ~
AHP. Neural Network)

The market price method (Market transaction price comparison method.
Market price inversion algorithm) . Income Method (income present value
method) + Cost method (replacement cost method)

The market price method (Comparable sales method) . Cost method
(replacement cost method. Geological element evaluation method) -
Income Method ( limited income method. unlimited income method)
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结合上述研究，我们最终选择基准地价修正法对土地资源价值进行核算；
尝试使用现行水价法、模糊数学法对水资源价值进行核算；
选择市场成交价比较法对林木资源价值进行核算，
选择可比销售法对矿产资源价值进行核算。




O

The Valued Methods of Land Resources

The market price method——In SEEA

Many countries have active markets to deal all kinds of land (residential, industrial
and agricultural land). The market price method can be used to value land resources.

Disadvantage:

® Difficult to distinguish between the value of land itself and its appendages.

® The turnover of land resources is relatively small, and the market price may
not be representative.

® Some land has never been exchanged in the market, such as public land, land
under traditional ownership, and remote and desolate land.
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在土地资源价值核算时，我们首先借鉴了SEEA中土地资源价值化方法：
许多国家都存在活跃的市场，可采用市场价法对土地资源进行价值化；
但市场价法存在不能明确区分土地本身与土地附属物的价值、价格可能不具有代表性、公共用地、共有制土地，以及偏远荒凉的土地等土地资源未在市场交换等弊端。


The Valued Methods of Land Resources

Land datum value method (FEyEHIAIZ IETE:)

® The urban land benchmark land price have formulated at all levels
administrative units in China, which provides a good data reference for the
value of natural land resources.

@® [ and datum value method is a special state of the market price method. It can
overcome some drawbacks of unstable land market price by using the
benchmark land price formulated by the local government as a reference and
modifying the coefficient to obtain the land resources valuation.
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	我们选择基准地价修正法对土地资源进行价值核算，该方法有以下两个优点：
（1）	我国各级行政单位都制定了城镇土地基准地价并定期进行更新，为土地资源价值化提供了良好的数据参照；
（2）	基准地价系数修正法是市场法的一种特殊状态，利用基准地价作为参照，并进行系数修正，来计算土地资源价值，可以克服土地交易价格不稳定的弊端。



The Valued Methods of Land Resources

The value of natural land resources is closely related to its own quality and location.
Therefore, revision of the benchmark land price by Quality and Location Factor.

O Case Study Areal——HUZHOUGHIM ) :

Land datum value method——Based on Quality and Location

O Case Study Area2——CHENGDE (7Kf#ETi)
Land datum value method——Based on Net Primary Production

Institute of Geographic Sciences and Natural Resources Research, CAS
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	土地资源价值与其本身的质量和所处的区位息息相关，因此，基准地价修正法采用质量与区位因子对基准地价进行修正。我们在两个不同的研究区采用了不同的修正方法：
（1）浙江省湖州市土地资源价值核算采用：基于质量与区位的基准地价修正法；
（2）河北省承德市土地资源价值核算采用：基于植被净初级生产力的基准地价修正法；



The Valued Methods of Land Resources

Case Study Areal——HUZHOU (M 1) :

Land resource price (P) =Benchmark Land Price (Pb) X Land Quality
Weight Coefficient (q) X Land Location Weight Coefficient (1)

Explanation: The value of land resource is mainly
considered the natural land, which includes
cultivated land, garden land, woodland, grassland,
water area and water facilities land. 1\ ae—
VA LR E ARG E AR 9
WEREM M AR B KBRS
FH Hb

Institute of Geographic Sciences and Natural Resources Research, CAS
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	首先介绍一下湖州市采用的方法：
	土地资源价格=基准地价与土地资源权重系数和土地区域权重系数的乘积；
	我们所说的土地资源值自然土地资源，包括耕地、园地、林地、草地、水域和水利设施用地。



The Valued Methods of Land Resources

Case Study Areal——HUZHOU (M ) :

First step: Determining the Benchmark
Land Price

According to the 2011 Huzhou benchmark
land price table, the lowest benchmark
industrial land price is regarded as the
benchmark land price of land resources.

R 2 - MM X R A i

Bl UERE
&5 i BRE | SR ER S DL ARk
[ 7690 4430 700
[ 4840 3780 500
IIE2 3300 2480 400
JUES 2370 1520 298
VR 1530 1020
VIR 970 T10
288
VIR 600 500
VIR 410 360
1~ EEEEEE: DU B
2 SSERGAT: Bt R R R R TSR T
B R T MO MR e
i . THENS SR AR
gyo  [oREERE: VORI S5 o THERh0,

{TERHRTENE . B L5, 0, TIYRMPIIE | BB 1.0, 40%s
VBT AT BRI 2. 00 6% THHEEY D3 1EEMNRE
HE BRI L0y 30%  TAVRMAANE BN 1.0, 40

4 THERTE: R0 F. EZRNT0E. TR 5

RO o, 1 T 3 e, U R o E s = g
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首先，确定基准地价：根据湖州市基准地价表，将最低一级工业用地基准地价作为土地资源的基准地价——288元/平方米。


The Valued Methods of Land Resources

Case StUdy Areal—HUZHOU(?ﬁHJ‘I‘IT‘E) LUCC Wuxing Nanxun Deqging Changxing Anji

Area
cultivated land 18962 29601 24127 46813 32178

garden land 1496 6016 4506 5640 6291
Weight Coefficient waterarea 13905 15293 11825 11923 8830

Yield/value

The y|e|d or Output Value Of per unit area Of cultivated land 265223 415502 169802 566954 281182

] ] Woodland 24632 284 64787 51782 89964
various natural land resource iS used as an  gardenland 1417 5667 4274 5582 6089

index to measure land quallty water area 55095 91250 89262 39867 12303
q Wuxing Nanxun Deqing Changxing Anji
cultivated land  1.00 1.00 0.50 0.86 0.62
O Yield: cultivated land, garden land, oot TR IO I /A 0O L 2R R,
garden land 1.00 1.00 1.00 1.05 1.02
water area water area 0.80 1.20 1.52 0.67 0.28
O Output Value: Woodland Taking Wuxing District and Nanxun

- District as the benchmark
Data source: Statistical Yearbook

Institute of Geographic Sciences and Natural Resources Research, CAS
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第二步，确定土地质量权重系数：采用各种自然地类的单位面积产量或者产值作为衡量土地质量的指标；数据主要来源于统计资源。



The Valued Methods of Land Resources

Case Study Areal——HUZHOU (M ) :

Third step: Determining the Land Location Weight Coefficient

According to the price of commercial land, residential land, industrial land and the
distribution area of all kinds of land in Huzhou City, the difference of the proportion of
the distribution area of all kinds of land in different districts and counties is used to
reflect the difference of the location characteristics of each district and county.

The area proportion of each kind is estimated according to the LUCC, and the
average value of Wuxing District and Nanxun District is taken as the benchmark.
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第三步，确定土地区位权重系数：依据湖州市各区域商业用地、住宅用地和工业用地的地价以及各类用地在湖州市区的分布面积，应用各类用地在各区县分布的面积比例的差异反映各区县的区位特征差异。


The Valued Methods of Land Resources

Case Study Areal——HUZHOU (M ) :

Third step: Determining the Land Location Weight Coefficient

Land grade scale

i
v
V
Vi
Vil
Vil
Land Area
i
v
\Y/
Vi
Vil
VIII

Land Location Weight
Coefficient

Wuxing
4%
8%
13%
10%
20%
45%
86272
11387942
16357226
17159558
8368412
10352675
15917238
79543051
922

1.00

Nanxun

5%
5%
10%
20%
25%
35%
70224
11587021
8321588
10744329
13623528
10533656
10077197
64887318
924

1.00

Deqing

4%
6%
10%
80%
93792
0
0
5740066
5458690
5627515
30763750
47590020
507.4

0.55

Changxing

4%
6%
12%
15%
30%
33%
143134
18893718
20353688
26279445
20826030
25764161
19366061
131483104
918.6

1.00

Anji

3%
7%
10%
80%
188603
0
0
8656874
12806139
11316176
61861761
94640950
501.8

0.54

Land Price

3300
2370
1530
970
600
410
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第三步，确定土地区位权重系数：依据湖州市各区域商业用地、住宅用地和工业用地的地价以及各类用地在湖州市区的分布面积，应用各类用地在各区县分布的面积比例的差异反映各区县的区位特征差异。


The Valued Methods of Land Resources

Case Study Areal——HUZHOU (M ) :

Last step: Determining the Land resource price

Land resource price (P) =Benchmark Land Price (Pb) XLand Quality
Weight Coefficient (q) X Land Location Weight Coefficient (1)

Land resource price  Wuxing Nanxun Deqing Changxing Anji Huzhou
Cultivated land 287.18 288.83 79.52 248.93 97.65 202.46
Woodland 211.02 365.14 263.18 235.75 91.75 160.32
Garden land 288.49 287.51 158.99 301.77 160.43 227.70
Water area 229.61 346.52 240.73 193.98 43.94 2217.26
Grassland 287.18 288.83 79.52 248.93 97.65 202.46
Others 260.70 315.36 164.39 245.87 08.28 204.04

Institute of Geographic Sciences and Natural Resources Research, CAS
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最后，计算得到湖州市各区县不同自然地类土地资源的价格，用于土地资源价值核算。


The Valued Methods of Land Resources

Case Study Area2——CHENGDE (& 4£ 1) :

Land resource price (P) =Benchmark Land Price (Pb) X Land Quality
Weight Coefficient (q)

Explanation: The value of land resource is mainly ;-
considered the natural land, which includes

cultivated land, garden land, woodland, grassland,

water area and water facilities land
P REFZ B HRMRBNE; BAMRL |
fERFH . Peld, ARH. FEHLL KISURIZK R B
FH Hb

Institute of Geographic Sciences and Natural Resources Research, CAS
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在承德市我们采用基于植被净初级生产力的基准地价法，土地资源价格=基准地价与土地质量权重系数的乘积。


The Valued Methods of Land Resources

Case Study Area2——CHENGDE (& 4£ 1) :

First step: Determining the Benchmark Land Price (/5= a4 )

The lowest benchmark industrial land price is regarded as the benchmark land price of
land resources.

FT201 34 ARE T RE WA 22, A5 501K — 2 Tl P e e o e A 11 0 2t 0 9 ) i
HEHAH -

YT

= | us | 9 A, Rk, 1
B | 1eo7 | & ° 1. 3 f:
H |.o1pas | 2 S R
str, =T

Ex L = 14
WHL. A
A M.
Wik, #ik. §

W AT
FHaeRR, |
B3 X 6 4 M
AFmREA.
€I AR M
1709 LR B
i1 % b ¥ B 1
£12A128:

279.25RMB/m?
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首先，确定基准地价：根据承德市基准地价表，将最低一级工业用地基准地价作为土地资源的基准地价——279.25元/平方米。


The Valued Methods of Land Resources

Case Study Areal ——CHENGDE (A% 1i7) :

Second step: Determining the Land Quality
Weight Coefficient (& t3h i EAUE R ED

Based on Net Prlmary Production

plants in unit time and area. Its value is related to life activities such as plant growth and
reproduction. It can reflect the efficiency of fixing and transforming light energy
compounds of growing vegetation on land, and essentially reflects the quality of land.
ML A 7 ) Refr ek e AL i) B AR IR R AR, HEUEE
MY AR EIESE LTG0 BB, REAS R 1 b A AR A e ARG RE I AL &4
MR, AR By L.

\Vegetation Types Forest Grassland Farmland Shrubland Average

NPP 479.9 376.7 610.96 454.7 469.36
Weight Coefficient 1.27 1.00 1.62 1.21 1.25
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第二步，确定土地质量权重系数：植被净初级生产力能够反映土地上生长植被固定和转化光能为化合物的效率，从本质上反映了土地的质量；
因此，将植被净初级生产力作为确定土地质量权值系数的基础。
	以草地的植被净初级生产力作为基准，对各类自然地类植被净初级生产力进行归一化处理，得到各自然地类土地质量权重系数。



The Valued Methods of Land Resources

Case Study Area2——CHENGDE (3]} 1) 279.25RMB/m?

Last step: Determining the Land resource price

Based on grassland NPP, the revised benchmark land prices of other land types are
calculated separately.

LUCC Weight Coefficient revised benchmark land prices

(RMB/m?2)
Paddy field (7KHI) 1.62(Farmland) 452.91
Farmland Dry farm (Fih) 1.62(Farmland) 45291
Irrigable farm (7K Bedh) 1.62(Farmland) 452.91
Woodland (5 #kH) 1.27(Forest) 355.75
Forest Shrubland (AR ) 1.21(Shrubland) 337.07
Other woodland ( H Atk H:) 1.00(grassland) 279.25
Natural grassland (K SR40 5 ) 1.00(grassland) 279.25
Grassland Artificial grassland ( A\ T4 &) 1.00(grassland) 279.25
Other grassland ( Hth &) 1.00(grassland) 279.25
Orchard (5 [g) 1.27(Forest) 355.75
Garden land Tea garden (Z%[E) 1.27(Forest) 355.75

Other garden (A [re| Hh ) 1.27(Forest) 355.75
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	以草地的植被净初级生产力作为基准，对各类自然地类植被净初级生产力进行归一化处理，得到各自然地类土地质量权重系数。
最后，计算得到承德市各区县不同自然地类土地资源的价格，用于土地资源价值核算。


The Valued Methods of Water Resources

The most commonly used method:

O The market price method (Current market price) #1477
O Cost method (Fuzzy Mathematics) o6 2 =47

Comparison:

Fuzzy Mathematics Current Market Price
Unit Price High Low
Data Demand Much Little
Factors Much Little
Complexity Complicated Simple
Authority Weak Strong

Institute of Geographic Sciences and Natural Resources Research, CAS
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水资源价值核算采用现行市价法和模糊数学法两种方法进行核算。
	相较于模糊数学法，现行市价法有单位价格低、数据需求量少、相对简单、权威性强等特点。



The Valued Methods of Water Resources

Cost method——In SEEA

® \MNater resources, as public goods provided below the cost of production, are
often used free of charge or at a fixed cost to support production and life.

® Considering this situation, it is impossible to evaluate water resources
scientifically and reasonably by using the methods of net present value and
market price.

® Therefore, a trend of water pricing is to reflect the total cost of water
resources management, extraction and distribution.


演示者
演示文稿备注
SEEA体系水资源价值核算部分提到：水资源作为以低于生产成本提供的公共物品，往往是免费使用的或以一个固定费用提供，以支持生产与生活；
采用净现值法、市场价法等价值化方法无法对水资源进行科学合理的估价；
因此，给水定价的一种趋势是体现水资源管理、提取和配送的全部成本。



The Valued Methods of Water Resources

O Case Study Areal——HUZHOUQGHI M 77) :

» The market price method (current market price) Ff7mifi:
> Cost method (Fuzzy Mathematics) FLRIEL 241

O Case Study Area2——CHENGDE (#&fZEr)
» Cost method (Fuzzy Mathematics) FORZ 4%

Taking Huzhou City as an example, two methods of water resources
valuation are introduced:

I 1 DA i R 45 4 B AR B IR EAL U5 Y -

Institute of Geographic Sciences and Natural Resources Research, CAS
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我们在研究区湖州市采用了现行市价法和模糊数学法两种方法，在研究区承德市只采用了模糊数学法，下面以湖州市为例介绍两种水资源价值化方法：


The Valued Methods of Water Resources

Current Market Price(#1 47 i) :

Water resource Value (V) =Water resource price (P) XWater resources

quantity (Q)
Water resources of different quality have different.

® Using the current local value standards, which began to implement on 2014. The
criteria for the valuation of regional water resources are as follows:

® % FHHL T BT EARE, WITT420144E10H 1 H IFGHUT BT i 24 K % 5
Wb . DX IBK GE IR ELAL AR A -

» Class I, Class Il and Class Il water: 1.4 yuan/m3;
> Category IV and V water: 0.2 yuan/m’; 5 [y [k, m3kok:1.458/ms:
» Class V inferior water: 0. > V3. V3/K:0.255/mS3;

> £V 3EKiK:0,
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现行市价法中：采用地方现行的价值标准，不同水质的水资源价值不同：
湖州市水资源价值标准为：Ⅰ类、Ⅱ类、Ⅲ类水:1.4元/m3;Ⅳ类、Ⅴ类水:0.2元/m3; 劣Ⅴ类水:0。



The Valued Methods of Water Resources

Fuzzy Mathematics

® Fuzzy mathematics divides the factors affecting the value of water resources into three
categories: natural factors, social factors and economic factors. Choosing the evaluation
Index of secondary factors in each category and expressing it with function.

® The comprehensive evaluation value of water resources obtained by the method of fuzzy
mathematics is dimensionless vector. In order to get water resource’ price, it needs to be
transformed. The price vector of water resources is introduced, and the specific price
value of water resources can be obtained through the maximum bearing capacity of
society to water price.
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模糊数学法将影响水资源价值的因素分成自然因素、社会因素和经济因素等三大类，同时分别对各大类中选择影响二级因素评价指标，用函数表达。
模糊数学法得到的水资源综合评价值是无量纲的向量，为求出水资源价格，还需进行转换，引入水资源价格向量，通过社会对水价的最大承受能力来求出具体的水资源价格数值。



The Valued Methods of Water Resources

Fuzzy Mathematics (FELf] 21 24 72) .

First Step: Establishment of Fuzzy Comprehensive Evaluation Model of Water

Resources Value——&= 3L /K IR BB 28 & PRV R AL

N\

Establishing Index Set of
Evaluation Objects (V)

HOLIPIN RiGFnE V

¥

Establishment of Evaluation Set) W={High, Secondary high, Middle, Secondarylow , Low}
(U) and Evaluation Vector (W) B RE rh 4 5% 1his
EEANLTEN AR US PR I B W

& R= u°w

V={Quantity, Quality, Population, Social economy , Eco-environment}
K 2N = 8 AR

Establishment of single factor u is a membership matrix, which is determined by membership function.
evaluation matrix (R) LR 1 SR o A S 1 SRR AR R o
\ LB PRRETH R °is the Conformity Operator of Fuzzy Matrix.
@ * RAEMIEERFEBER
Fuzzy Comprehensive Evaluation V_= AOR. :
\ EAT ORI & S A is Indicator Weight of Water Resources Value.

AR IK TR E SR -
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第一步：建立水资源价值模糊综合评价模型
从水量、水质、人口、社会经济和生态环境5个方面建立评价对象指标集；
建立评价集和评价向量，对评价对象进行评价；
建立单因素评价矩阵；
进行模糊组合评价



The Valued Methods of Water Resources

Fuzzy Mathematics (FELf] 21 24 72) .

Second Step: Establishment a membership matrix by membership function
IS R R0 € R R AR
® A linear membership function of one variable is established by using reduced half
trapezoidal distribution.

1% F 6T ‘fﬁ HENL— UMK E R AL, Wi SRR A R

X < X1
e X — Xj1
=) =10, () = Xip <X < Xz
i1 — Xi2
0, X = Xi2 e
— X4
Xij — Xij-1 '
%l] - 2\ 3\ 4‘HTJ" l’ll] =< x Xl,]+1
S xij <x<xi,j+1
Xij+1 — Xij
\ 0, x < Xij-1r X = Xij+1
1, X 2 Xin
x_xi,n—l

=j =51, wn() =

Xin-1 <X < Xjn

)
Xin — Xin-1
O, x < Xin-1
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第二步：通过隶属函数确定隶属矩阵；选用降半梯形分布，建立一元线性隶属函数，确定隶属矩阵。


The Valued Methods of Water Resources

Fuzzy Mathematics (FELf] 21 24 72) .

Third Step: Establishment of evaluation index system and determination of
index weight——& PP iRtniE R IFH € T8I E

* 1 EMTAREREGEFEERE

Table? The aszessment indexes weight of water resources in Hurhou

® The method of linear weighted

average of subjective and objective EME  mE4 RS Wik, APHE M.
2 - : AR EER 0.109 0317 0213
weights is !Jsed to de_termlne the e gt 0232
comprehensive weights of *E 2SS 0376 0.199 0287
. . . . EREd 0223 0.108 0.166
|nd|Cat0rS, Wthh aVO|dS the T2 0.102 0.102 0102
deviation  caused by  the L KR 0. 2058 gfﬂi g-ffs gj gi*;
L=, 512 ! 45
supervisor's empowerment and the & AOEE 0307 0.144 0226
.- . = AN¥GDP 0218 0.462 0340
absolutization of objective g o P 0378 0205 0941
empowerment method & M EEEE 0.197 0.188 0.193
® X 2 WA HE T 2 AUk F R 0319 0.198 0258
» , » —a ﬁ' — rox -
AR B 5 T B Fe R I 22 S LR HelF 012 SRTymmERk 05 0303 0174
- L R . HEEFRFIFAE 0.636 0499 0.568
, AT EE RSB W ZE DA flEERFIAESE 0376 0.282 0329

FEFE 001624

&EXM&W@% B@é@ﬁ"”ﬁo T HAEERAE 0624 0.718 0671
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第三步：建立评价指标体系并确定指标权重。


The Valued Methods of Water Resources

Fuzzy Mathematics (FELf] 21 24 72) .

Last Step: Calculating water resources prices——it2L7K & VR H#%

Converting Fuzzy Evaluation Resultsy WL =V°S

into Price Vectors (WLJ) S is value vector, which is determined by the method of water toll index.
SEMEM R, FHKEARZIRENTTIERE -
4 P=E*A/C-D

A: Maximum Water Cost Bearing Index (& 7K B¢ & 25 50)

E: Per capita disposable income (JgE A Z ALK N)
C:Per capita water consumption (A\XJFKE)

D:Water Supply Cost and Normal Profit (fitsK g4~ 5 1E % #13H)

Calculating the maximum price of water
resources (P)

Year 2009 2010 2011 2012 2013
E: Per capita disposable income 23280 25729 29367 32987 36220
C:Per capita water consumption 168 180 150 130 148
A: Maximum Water Cost Bearing Index 2 2.5 2.8 3 3
D:Water Supply Cost and Normal Profit 2.5 3.5 4 5 5

P:the maximum price of water resources 2.62 3.75 4.49 5.28 6.96



演示者
演示文稿备注
	第四步：将模糊评价结果转化为价格向量，计算水资源价格上限。2013年湖州市水资源价格上限为6.96元/m3。



The Valued Methods of Water Resources

& Current Market Price: 1.4Yuan/m3
€ Fuzzy Mathematics : 6.96'Yuan/m?3

Compared with the fuzzy mathematics method, the current water price method is easy
to get data and strong operability; however, it has two drawbacks.

Water Resources Price of Huzhou:

» At present, China implements the mechanism of differentiated water resources pricing in
different regions and industries. Most of the current water resources prices are far below
their actual value.

> In the evaluation of natural resources assets value, if the actual water resources price of
the study area is directly used for accounting, it can not reflect the real value of regional
water resources.

Therefore, the method of fuzzy mathematics is used to calculate the value of
water resources.
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对比两种价值化方法：较模糊数学法相比，现行水价法虽然数据易获取，可操作性强；
但是存在以下两点弊端：目前我国实行分区域分行业的差异化水资源价格确定机制，现行水资源价格远低于其实际价值；
在自然资源资产价值评估中，若直接使用研究区实际水资源价格进行核算，则无法反应区域水资源的真实价值。
	因此，最终选择模糊数学法进行水资源价值核算。



The Valued Methods of Forest Resources

Net Present Value——In SEEA (¥IEEE)

The total operating surplus (special taxes and subsidies are also included) obtained
from harvesting timber resources minus the user cost of the production assets used in the
harvesting process.

The production cost mainly includes:

® |and Rent
® (Cutting cost

® Thinning cost
® Administration cost
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SEEA体系林木资源价值核算采用净现值法，即林木资源价值用采伐木材资源得到的总营业盈余减去生产者生产成本而得。
成本主要包括土地租金、采伐成本、疏伐成本和管理费用四个部分。



The Valued Methods of Forest Resources

The market price method (T g#r#:)

® The basic methods of forest assets evaluation include market method, income
method and cost method. Because different types of forest assets have
different characteristics, there are also differences in evaluation methods.

® The formulas used in income method and cost method involve too many
parameters and are difficult to obtain. Therefore, market price method is
chosen to calculate the value of forest assets.


演示者
演示文稿备注
林木资产评估的基本方法包括市场法、收益法、成本法；
收益法和成本法采用的计算公式涉及的参数太多，并且获取困难；因此，自然资源资产负债表编制中林木资源价值核算采用市场价法。



O

The Valued Methods of Forest Resources

The market price method (T g#r#:)

® The market price method: The value of forest resources is estimated
according to the observed value of each unit of forest resources traded in the

actual market.

Forest resource price (P) =market price (G) X Stand quality adjustment
coefficient (K) X Market price adjustment factor (Kb)

® Explanation: In the market price method, the data of forest quality adjustment coefficient and
market price adjustment coefficient are not complete in county and municipal level; therefore, it
IS necessary to collect relevant data to calculate the standard parameters of forest resources

valuation in the national or provincial level.
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林木资源价格=市场价格、林分质量调整系数、市场价格调整系数三者乘积；
	市场价法中，县市级林分质量调整系数、市场价格调整系数等数据并不完备；
因此，需要在国家级或省级尺度上收集相关数据，计算林木资源价值化标准参量。



The Valued Methods of Forest Resources

The market price method (THi¥gii%:)

The research team of "China Forest Resources Accounting Research™ has made a
full analysis of the transaction price of forest resources during forest resources
accounting research. This study is based on the price data provided by it.

H [ ARG JEAZ SR S AT BN , A5 B ARAR G 5 A% S 73 F rpoxt o AR A8 5 i 4 22
AL T FE W, AR SE DALIR R A% 5 S K 3% -

forest stock volume (1,0000m®) Value (Billion RMB) Prices (Billion RMB/1,0000m*)
1 Forest 1488478.85 130076.94 0.0874
(1) Natural forest 1238534.94 74596.52 0.0602
1) Woods 1229583.97 74140.78 0.0603
Timber stand 305001.50 16622.66 0.0545
Fuelwood forest 710778.49 43621 ' 0.0006
Protection forest 208259.07 40545.29 0.1947
Special-purpose forest 10095.61 NULL
Economic forest 1291.46 NULL
Bamboo fores 5149.56 NULL
2) Sparse forest 8950.97 455,75 | 0.0509
(2) Artificial forest 249943.91 55480.42 0.2220
1) Woods 248324.85 55384.14 0.2230
Timber stand 155193.83 8200.69 0.0528
Fuelwood forest 364.67 82.87 I 0.2272
Protection forest 84037.53 5600.03 0.0666
Special-purpose forest 8728.82 484.04 0.0555
Economic forest 38353.84 NULL
Bamboo fores 2662.67 NULL
2) Sparse forest 1619.06 92.38 0.0571
2 Other woods 118927.37 6439.84 0.0541
(1) Scattered trees 78859.03 4164.96 0.0528
(2) Four-side tree 40068.34 2274.88 0.0568

Total 1607406.26 136516.79 0.0849
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在实际操作中：中国森林资源核算研究团队，在中国森林资源核算研究过程中的中国林木资源市场交易价格做了充分的分析，以其提供的价格数据为依据。



The Valued Methods of Mineral Resources

The market price method (Hi¥g4/ik&iE)

® Among land resources, water resources, forest resources and mineral
resources, mineral resources trading market is the most perfect, and trading
data is easy to obtain. Therefore, the market price method is used to value
mineral resources.

LGRS KGR AROARGEIRAFNA =965, 292 IR A2 5 i M i A 56
BRI R G358 Hik, RATWSERITY =oAL -

® Data Sources: Official Network Trading Platform

InfoMine

’

228\ InfoMine

Easy, safe and fast

: &=l TN
thE i BUS RN ] colﬁg

i 120,
&~ Www.kq81.com Mining1 20
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在土地资源、水资源、林木资源和矿产资源中，矿产资源交易市场最为完善，且交易数据容易获取；
因此，采用市场价法进行矿产资源价值化。
矿产资源价格数据主要来源于官方网站。



The Valued Methods of Mineral Resources

The market price method (Hi¥g4/ik&iE)

chg| 2
Precious Metals
Gold uUsDyfozt 1,202.80 -3.329
Silver uUsDyfozt 15.20 -0.07
Platinum uUsD/fozt 855.12 4.48
Palladium usDyozt 1,602.34 B.33
Iridium uUsD/ozt 1,450.00 Q.00
Rhodium uUsD/ozt 3,190.00 20.00
Ruthenium usDyfozt 266.00 0.00
Base Metals
Aluminum usoyib C
Copper usDy/ib 2.90 0.
L=ad usoDyib 0.5 ]
MNickel uso/ib 5.81 -0.(
Tin usoD/ib 2.60 -0.0
Zinc usDy/ib 1.2
Steel Raw Materials
Cobalt usoy/ib 12.15 Q.00
B USD/Ib  12.55 -0.05
Mickel usoDy/ib 5.81 -0.02
Tin usDy/ib 9.60 -0.08
Zinc usoy/ib 1.29 0.00
Minor Metals
Cobalt usoy/ib 12.15 0.00
S UsSD/Ib  12.55 -0.05
—Cr)‘?_;ta"te USD/kg 186.50 0.00
Energy Minerals
Crude Qil usDybbil 65.54 0.54
MNatural Gas USD/mmBTU 2.85 0.05
Industrial Minerals
Phosphate USD/t 0.00
Potash

KEY: TRADING | LAST CL
DATA README =

uUsD/t 226.00 0.00

Fmints
=E=E=E EaxE Els==r=tn mEEE w1 BEIRE = RSEH =
i mE EER BT L 2iv Bk A=
2 1#558 (@ ¥ 17100.00 T/ l 2019-03-20
E=]
= swmra g Siz:Pb=10% ¥55.00 ST/TEES - 2019-03-20
2
= wra @ P >30% ¥70.00 TT/TREE — 2019-03-20
=]
s seiET (g RPb=60% HHEK:F 25 ¥ 14750.00 ST/EER — 2019-03-20
&= wET @ FfrPb=60% HEEKHEES ¥ 14850.00 TEER — 2019-03-20
=
==
il
=3

® Explanation: Because the market value of mineral resources
changes frequently, the price of various mineral resources at a
certain time point is selected as the benchmark price of mineral
resources valuation.

P BT RIE T EAR AR, e IR AL, %

SURZ SR 1 P R — I ) 75 A28 2R 7= % {)%"1‘% YERH 7 R A

AL BEHEATAE o
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由于矿产资源市场价值变化频繁，在矿产资源核算时，选取核算期某一时间节点各类矿产资源价格，作为矿产资源价值化的基准价格。


Thank you for your listening!

Institute of Geographic Sciences and
Natural Resources Research, ‘CAS

2019-11-13
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这就是我今天汇报的全部内容，希望大家提出宝贵意见。
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