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1 Basic Analysis

1.1 Negative Feedback System
Negative feedback system between human economy activities and natural resource
and environmental
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The cost of any kind of human economy activities not only contains the consumption
of all production factors (labor, capital etc.), but also the cost resulted from external
diseconomy caused by human activities

1.2 Human Action on Protecting Environmental

1) Resource Recovery/Resource Reproduction, aim at keeping natural resource
(physical) renewed and accumulated sustainablly by recovering resources exhausted
(reproduction) (e.g., widely investigation and exploration of mineral, land
amelioration, recovery of cultivated land, forest breeding, grass breeding, grows
seedlings for aquatic product, investigation and exploration of the sea, eic.)

2) Environmental Protection/Pollution Disposing, aim al maintaining the
environmental service quality with high efficiency by eliminating pollutant
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2 Marginal Opportunity Cost (MOC)

Marginal opportunity cest refers to the costs not only the production cost but all

costs formed in the process of hwinan activities

MOC=MPC+MEC+MUC

3 Input-Output Table Design
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{where u; - the amount of resource i consumed by resource recovering depariment J; q"‘,i—- the

amount of products of k™th (k= primary energy products, second energy products, and the others
products) production-department i consumed by resource recovering department j; €% — the
amount of pollution i emitted by resource recovering department j; N%~the value-added (labor
wage, nel social income, etc.) created by recovering department j ( including the depreciation in
fixed assets); Y*; — the amomnt of consumption of resource i in final products; X5 — the total
amount of consumption of resource i; Z° - the total amount of resource | recoveried; u‘*,-j — the
amount of resource i consumed by kK'th (k= primary energy products, second energy
products, and the others products) production-department j to produce corresponding K'th product;
q"“;j -- the amount of products of k'th (k= primary encrgy products, second energy products, and
the others products) production-department i consumed by K'th (k= primary energy products,
second energy products, and the others products) production-department j; c""., - the amount of
pollution i emitted by k'th (k= primary energy products, second energy products, and the others
products) production-department j to produce corresponding k'th produet; N*"‘J- — the value-added
created by K'ih (k= primary energy products, second energy products, and the others producis)
production-department i; Y™, - the final product of k'th (k= primary energy products, second
energy products, and the others products) production-department i; X" — the total product of k'th
(k= primary energy products, secomd energy products, and the others products) production-
department i; ™ — the total consumption by production-department j, equals 1o J{‘*j in values; u”;
— the amount of resource | consumed by pollution abatement department j; q‘*.-j — the amoum of
products of k'th (k= primary energy products, second energy products, and the others products)
production-department i consumed by pollution abatement department j; € - the amount of
pollution i emitted by pollution abatement department j; N“, — the value-added created by
pollution abatement department j; Y™; — the amount of emission of pollutant i in the final products;
X", - the total emission of pollutant i; Z%— the total amount of pollutant j eliminated)

4 Input-Output Model
4.1 Physical Model
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where, G = (g'y), A'= (@), F =(f . X'=a 7 X*=p 2" 2= X" 2'= @1, 2" ...
2 Y = (YL Yo, YOILX =X, X5 ., X' T (for * as e, p**(**= primary encrgy
products, second energy products, and the others products), w, k =L, N, M, and * T indicates
transferred matrix ), o = diag, ( o, g, ..., @), [ = diag { i, Ba o, Prd g5 =US/Z% g% =
U 20 g =USIZY a5 =q/25.a% =4/ 2, a% =qT /2% =o&GIZ5 1 =
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4.2 Value-Model
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where P’ = {p';. p';, =k p'k) TB =(b), h‘;, i h‘k}"{fur T as e, pTH**= primary energy products
second energy products, and the others products), w, and k = L, N, M), b%=N%5/25 , b";=N"/Z",
=N X B =N 2%, P be the resource tax imposed on for using per unit resource i (here
refers to the recovering cost of per unit resource i); P, be the price of product i; " be the
emissive cost imposed on for emitting pollutant i (here refers to the cost consumed by managing

per unil pollutant iy

5 Chinese Input-Output Table (92)

Based on Chinese 1992 Input-Output Table and Chinese Statistics Year Book(1993),
we sel up ome concrele Energy-Economy-Environmental Input-Output Table
(Appendix Basic Input-Output Table), in light of the above theoretical Energy-
Economy-Environmental Input-Output Table In this new [-O table, there are

i) three kinds of natural resources, that is, Coal, Petroleum and Natural gas (Units;
10000 ton);

ii} five energy production sectors, that is, Coal mining and processing, Petrolewmn and
natural gas extraction, Power generation . steam and hot water production and
supply, Petroleum processing, Coking . gas and coal-related products (Units:
million tons of oil equivalent);

iii) thirtcen non-energy production sectors, that is, Farming . forestry . animal
husbandry . fishery and water conservancy, Food . beverage and tobacco,
Textiles, Paper-making and paper products, Chemicals and allied products,
Building materials and other, Smelting and pressing of metals, Machine building .

electric and eclectronic equipment, The others manufacturing, Construction,
Transportation . post and telecommunications services, Commerce . food
services -~ materials supply and marketing and storage, Nonmaterial (the others
services) production sectors (Units: 10000 RMB Y ),

iv) two kinds of pollution, that is, SO2, CO2Z (Units: 10000 ton);



are included, but the natural resources recovery sectors and the pollution abatement
sectors are not considered because of lacking of the relevant data.

6. Application Analysis
6.1 Green GDP
Cupit :  [O00OEMB Yuan )

Gross Prod|Green 6. P, |Change® |GDP Green GDP O (Change®

6H4639769|683153536. 4] -0. 2171 | 2. 66E+08|264956600. 4]-0. 56781|
2| GE4639769|6B4062884. 3] 0. 0843 2. 66EH08 | 260865948, 3|-0. 21651
1. There are 0.21% over-evaluated in Gross Product and (1.558% over-cvaluated in
GDP in light of the above first assumption, in other words, there are 0.21% of Chinese
Gross Product and 0.558% of Chinese GDP were produced by destroying the
cguivalent amount of natural resources and environmental
2. There are 0.084% and 0.217% over-evaluated in Gross Product and GDP
respectively, or in other words, there are 0.084% of Chinese Gross Product and
0.217% of Chinese GDP were produced by destroying the equivalent amount of
natural resources and environmental in 1992
6.2 Price Change
Apri. Mining |Other IndujConstru. |Transp. |Comer. |Other Serv.
1% | 0.30657]26. 14955] 1. 23398458{0. 798656 0. T0712] 0. 53311 0. 55041503
1. The theoretical production price of agriculture, coal mining and processing, others
industry, construction, transportation, commercial and the others services will be
increase 0.31%,26.15%,1.23%,0.80%,0.71%6,0.53% and 0.55% in 1992 respectively
by taking into the compensation fee of coal resource used and the tax of SO2 emission
under the above first assumption.
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2. The theoretical production price of agriculture, coal mining and processing, others
industry, construction, transportation, commercial and the others services will be
increase (1.07%,3.36%,0.27%,0.18%,0.15%.0.12% and 0.12% in 1992 respectively by
taking into the compensation fee of coal resource used and the tax of SO2 emission
under the above second assumption
6.3 Scenarios Analysis
1) Basic Scenario
i) In 2020, gross production of coal in China is about 2323.52 million ton but the total
uscd of coal in the production process will be about 7122.4 million ton ;
ii) Till 2020, total enerpy consumption will be 9209566 million TOE, in which coal
will be milhion TOE, petroleum & natural pas will be 1002.565 million TOE, power
will be 47.8574 million TOE, petroleum refinery products will be 486.2151 mullion
TOLE. coke will be 399419 million TOLE.
i1} The structure of total energy consumption are changed with the proportion of coal
against total energy consumption is changed from 1992's 0.688403 to 2020°s
0.663072, power’s changes from 0.007696 to 0.008329, petroleum refinery produets’




from 0.07829 to 0.084615. Meanwhile, The structure of energy final consumption are
also changed, in which the proportion of coal against total energy final consumption is
changed greatly from 1992°s 0.965027 to 2020°s 0.921428, power's changes from
0.007696 to 0.008329, natural gas and petroleum refinery products® change greatly too,
from 0.000261 to 0.002237, 0.015733 to 0.032188, respectively.

iv) Total SO2 and CO2 emission will be 210.68 million tons, 422.172 million tons,
respectively in 2020, and per GDI" 802 and CO2 emission will be deerease from
19925 6,93 (tons/100000US$) and 136.4  (tons/100000USE) to 2020°s 6.08
(tons/100000US$) and 121.9 (tons/100000US$).

2) Scenario I

Chinese coal resources used accompany with coal exploitation will be decrcase about
2480.33 million ton, decrease 34.8%, comparing with the Basic Scenario’s keeping
the 19927 s the coal re-exploitation rate unchangeable in 2020

3) Scenario 11

Total eoal consumption of China will be decrease 1.0644% in 2020, and 802, CO2
emission will decrease 1.0644% and 1.016% in 2020, respectively, comparing with the
Basic Scenario’s keeping the 1992’s final demand structure of non-energy sectors
unchangeable in 2020 '

4) Scenario 11

Total 502, CO2 emission will decrease 3.6878% and 3.1096% in 2020, respectively,
comparing with the Basic Seenario’s keeping the 19927s energy consumplion structure
in Power Generation unchangeable in 2020

5) Scenario IV

Total coal consumption of China will be decrease 4.714% in 2020, and 502, CO2
emission will decrease 4.714% and 4.09% in 2020,respectively, comparing with the
Basic Scenario’s keeping the 1992s final demand structure of non-energy sectors
unchangeable and the 1992°s energy consumption structure in Power Generation
unchangeable in 2020

7. Conclusion & Suggestion

1) The low coal re-exploitation rate in China is one key factor which results in the
low efficiency and high waste in Chinese current subsoil energy resources e.p. coal
exploitation process.

2) It's the necessary way to protect Chinese natural resources by promoting the re-
exploitation rate of subsoil energy resources e.p. coal and reducing the waste in
the resources exploitation process.

33 Coal used, especially, coal used in power generation is main cause of SO2 and
CO2 emitted in today’s and future’s China.

4) Change the epergy consumption structure in power generation, by means of raise
the efficiency of energy transformation, increasing hydropower and nuclear power
and decreasing firepower, is an effective way to reduce S0O2 and CO2 emission.

5) Changing the final demand structure, by decreasing the proportion of Chemicals
and allied products and increasing the proportion of the third industrial products
and services in final demands, is also an effective way to reduce SO2 and CO2
cmission.



