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Abstract:  Basing on the Input-output Table of China of 1992, this paper separated the environment protection activities that included natural resource restoration and pollution abatement from traditional industry departments and formed a new virtual environment protection department (i.e. natural resource restoration department and pollution abatement department). Through calculation, we constructed a relatively integrated input-output table for natural resources-energy-economy-environment, which included data in additional two rows ---- natural resource use and pollution emission and two columns ---- natural resource restoration and pollution abatement. On the basis of above, we made an accounting analysis on the price effect of Chinese green charges (i.e. environment charges).
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To promote sustainable development by economic means is to put the environment cost into the economy analysis and decision process of all levels through rational and effective mechanism and under the principle of using natural natural resources by paying. Thus, we can impel those who destroy the natural resources and environment to choose a good-for-environment operation way out of their own benefit. Among the economic means for sustainable development, the most distinguished and widely used ones include green charges (environment fees and taxes), pollution emission rights transaction and environment damage duty insurance. Chinese decision-makers have known these economic means gradually since 1980’s and come to realize their potential in improving economy efficiency and achieving environment objects.

Because the environment fees and taxes are levied on products or technological process transit according to strict requirement, they necessarily increase the producing cost. In contrast with the producers that haven’t been levied, the producers being taxed have to improve the prices of their products because of high costs, which will influence their competitive power in both home and overseas market. The competitive power of a producer lies on the response of a country (macroscopic level) or an industry (microscopic level) to the relative price variance caused by taxation. Furthermore, the relative price variance will result in the situations as follows: a. The decrease of the demand on pollution-dense products; b. Improvement on the energy efficiency; c. Inducement on technology improvement. So, along with the widely adoption of economic means among environment protection in China, especially the farther improvement of environment charges mechanism, the influence of environment charges on economic activities has received more and more attention. But what influence the environment charges will cause and how about the degree? How to determine the theoretical environment charges? Such problems are especially concerned by decision-makers.

In the following, we will construct the integrated green input-output table for China natural resources-energy-economy-environment of 1992 and make some accounting analysis on the problems mentioned above through pertinent accounting model，on the basis of the linkage analysis of nature natural resource-economy-environment (Lei, 1996a, 1997, 1998).

1. The Integrated Input-output Table for Natural resources-Energy-Economy-Environment

We designed the following integrated input-output table for natural resources-energy-economy-environment (shown below) by separating the energy-producing department from traditional industry departments.

The integrated input-output table for natural resources-energy-economy-environment

     Output

Input
Natural resource

Recovery

Dep.
Primary Natural resource Dep.
Secon-

dary Natural resource Dep.
Other Produc-

tion Dep.
Pollution Abate-ment

Dep.
Final

Products
Total

Output

Natural resource Used
ueij
up1ij
up2ij
up3ij
uwij
Yei
Xei

Primary Natural resource Department
qe1ij
qp11ij
qp12ij
qp13ij
qw1ij
Yp1i
Xp1i

Secondary Natural resource Departmnet
qe2ij
qp21ij
qp22ij
qp23ij
qw2ij
Yp2i
Xp2i

Other Production Department
qe3ij
qp31ij
qp32ij
qp33ij
qw3ij
Yp3i
Xp3i

Pollution

Emission
eeij
ep1ij
ep2ij
ep3ij
ewij
Ywi
Xwi

Value-added
Nej
Np1j
Np2j
Np3j
Nwj



Total Input
Zej
Zp1j
Zp2j
Zp3j
Zwj



Manual Assets
Fixed Assets
weij
wpij
wwij
wpij
wwij



Natual Assets
Physical Assets
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Environ-mental Assets


[image: image4.wmf])

(

w

i

w

i

w

ij

Z

X

t

-



[image: image5.wmf])

(

w

i

w

i

w

ij

Z

X

t

-



[image: image6.wmf])

(

w

i

w

i

w

ij

Z

X

t

-






(Where ueij -- the amount of natural resource i consumed by natural resource recovering department j; qekij -- the amount of products of production-department i, industry k (k = primary energy industry, secondary energy industry and other industry) consumed by natural resource recovering department j; eeij -- the amount of pollution i emitted by recovering department j; Nei--the value-added (labor wage, net social income, etc.) created by natural resource recovering department i (including the depreciation in fixed assets); Yei -- the amount of consumption of natural resource i in final products; Xei -- the total amount of consumption of natural resource i; Zei-- the total amount of recovery of natural resource i; upkij -- the amount of natural resource i consumed by production-department j, industry k (k = primary energy industry, secondary energy industry and other industry); qpklij -- the amount of products of production-department i, industry l (l = primary energy industry, secondary energy industry and other industry) consumed by production-department j, industry k (k = primary energy industry, secondary energy industry and other industry); epkij -- the amount of waste material i emitted by production-department j, industry k (k = primary energy industry, secondary energy industry and other industry); Npki -- the value-added (labor wage, net social income, etc.) created by production-department i, industry k (k = primary energy industry, secondary energy industry and other industry) while producing product i (including the depreciation in fixed assets); Ypki -- the final product of production-department i, industry k (k = primary energy industry, secondary energy industry and other industry); Xpki -- the total product of production-department i, industry k (k = primary energy industry, secondary energy industry and other industry); Zpki -- the total input of  production-department i, industry k (k = primary energy industry, secondary energy industry and other industry), equaling to Xpki in values; uwij -- the amount of natural resource i consumed by pollution abatement department I while tackling waste material j; qwkij -- the amount of products of production-department i, industry k (k = primary energy industry, secondary energy industry and other industry) consumed by pollution abatement department i while tackling waste material j; ewij -- the amount of waste material i emitted by pollution abatement department i while tackling the waste material j; Nwi -- the value-added (labor wage, net social income, etc.) created by pollution abatement department i while tackling the waste material j; Ywi -- the amount of emission of pollutant i in the final products; Xwi -- the total emission of pollutant i; Zwi -- the total amount of management of pollutant i); 

--the proportion of natural resource i consumption of production department j accounting for the whole consumption of natural resource i; 

 -- the proportion of pollutant i emission accounting for the whole emission; 

 -- the consumption of physical asset i caused by production department j (expressed by the share of difference between consumption and recovery of natural resource i); 

 -- the consumption of environment asset i caused by production department j (expressed by the share of difference between emission and abatement of pollutant i).
According to the integrated input-output table for natural resources-energy-economy-environment above, Input-output Table of China in 1992 and yearbooks of certain year, we constructed an integrated input-output table including 5 energy departments and 13 other departments, 3 natural resources using and 2 pollutant emission. Through the information provided by this table, we can construct a model and make some analysis on environment charges.

2. The Accounting Analysis on the Price Effect of Environment Charges

2.1 Theoretical price (the determination of product theoretical price and theoretical green charges (natural resource used fee/ natural resource used compensatory fee and pollution emission fee))

From papers [4][5] we know that, according to the marginal opportunity cost theory, any cost included in an economic activity is composed by three parts: a. Natural resource used that reflects the cost of natural resources exhaustion or future using; b. traditional producing cost corresponding to producing consumption; c. environment consumption (pollution emission) that reflects the cost of environment damage. From the view of natural resource environment, the cost value reflection should be determined by natural resource marginal use cost MUC and marginal external cost MEC. From the view of policy administration, the value reflection can be expressed by levying natural resource using compensatory fee and pollution emission fee. As for any product price formation, since the environment taxes are levied on enterprises by government and have no relation with profit-and-loss situation, the environment charges can be seen as an additional term while transforming the basic production cost into the total society cost. The essence of environment charges is a prevalent tax levied on the producing, marketing and consuming of pollution-dense products. Just like business tax, duty tax, value-added tax and special goods tax, environment charges belong to indirect taxes and are borne by consumers. Thus, while using environment taxes, we assume that the unit natural resource used fee and unit pollution emission fee is Pe and Pw respectively, and let Tp represent environment taxes (here we only consider the energy product taxes such as coal-dense fuel environment taxes). Then according to the green input-output value model mentioned in paper [4][5], we can get the theoretical price (product theoretical price and theoretical green charges (natural resource used fee and pollution emission fee)) by transformation as follows:
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where Pe, PP, and PW represents product price, natural resource tax/unit natural resource used fee and environment tax/unit pollution emission fee respectively. 

 represents the depreciation of fixed asset, labor wage, taxes turned over and profit calculated by different profit rate of natural resource recovering departments respectively. 

 represents the depreciation of fixed asset, labor wage, taxes turned over and profit calculated by different profit rate of production departments respectively. 

 represents the depreciation of fixed asset, labor wage, taxes turned over and profit calculated by different profit rate of environment abatement departments respectively.

On the basis of the equation above and according to the principle of different profit rate, we can develop different forms of the equation.

2.2 The Price Simulation under levying green charges (natural resource used fee, pollution emission fee and environment tax)

According to the discussion on theoretical price above, while taking in full consideration of both levying natural resource used fee and pollution emission fee and full asset (manual and natural) stock, we get the industry department theoretical price determination is as follows:

     


While we only consider the effect of levying natural resource used fee and pollution emission fee but leave out the asset stock, the industry department theoretical price determination is as follows:

          

When the natural resource used fee, pollution emission fee and environment tax change, the product price will also change.

 When the changes of natural resource tax rate/compensatory fee rate is 
 EMBED Equation.2  


,

           
 EMBED Equation.2  


 

 When the changes of pollution emission fee rate is 
 EMBED Equation.2  


,

            
 EMBED Equation.2  




c) When the changes of environment tax rate is 
 EMBED Equation.2  


,

            
 EMBED Equation.2  




 d) When the natural resource tax rate/compensatory fee rate and pollution emission fee rate change together,

             
 EMBED Equation.2  




 e) When the natural resource tax rate/compensatory fee rate, pollution emission fee rate and environment tax rate change together,

             
 EMBED Equation.2  




3. Price Simulation

On the basis of the integrated green input-output table for China natural resources-energy-economy-environment of 1992 (18 departments), we will make some analysis on decision of the optimum theoretical environment charges and product prices in consideration of natural resources used, environment pollution, natural resources restoration and pollution abatement. Next, we will draw some conclusions and put forward some suggestions on environment charges policy by studying the influence of charges modulation on product prices of various industry departments.

Because in the integrated green input-output table for China natural resources-energy-economy-environment of 1992 (18 departments), the data of natural resource recovering department are assumed to be data on energy-saving, the natural resource used fee is also supposed to be levied on coal, petroleum and natural gas. There is no definite provision on the base line of the fee. Once one unit natural resource is consumed, natural resource used fee is levied according to fee rate stipulated. Thus, we can limit the natural resource used of industry departments fairly and achieve the aim of saving natural natural resource.

3.1 The determination of optimum natural resource used fee and pollution emission fee

Here what we discuss is the theoretical environment charges. That is, it’s theoretical natural resource used fee as to natural resource and theoretical pollution emission fee as to environment.

Using the conclusion we got from Section 2, we can develop the determining equation of theoretical price (product theoretical price and theoretical green charges (natural resource used fee and pollution emission fee)) and calculate the theoretical green charges (natural resource used fee and pollution emission fee), the results are as follows:

Not taking stock into consideration

Table 1 Theoretical Natural resource used Charges and Pollution Emission charges


Natural resource used Charge

Pollution Abatement Charge

Coal
49.84527
Waste water
0.103327

Petroleum
401.7194
Waste gas
2.413173

Natural Gas
1893.35
Solid Waste
1.262067

From above we know that, the theoretical natural resource used fee of coal is 498.4527 thousand RMB￥ for every 10 thousand-ton coal natural resource, the charge for petroleum is 4017.194 thousand RMB￥ for every 10 thousand-ton petroleum natural resource and the charge for natural gas is 18933.5 thousand RMB￥ for every billion m3 natural gas natural resource. In other words, once ten thousand tons coal and petroleum are produced, 498.4527 thousand RMB￥ and 4017.194 thousand RMB￥ are levied respectively as natural resource used fee. The charge for every billion m3 natural gas produced is 18933.5 thousand RMB￥.

The theoretical pollution emission fee for “three waste”(waste water, waste gas and solid waste) is 1.03327 thousand RMB￥ for every ten thousand tons waste water, 24.13173 ten thousand RMB￥ for every billion m3 waste gas and 12.62067 ten thousand RMB￥ for every ten thousand tons solid waste.

Taking the stock into consideration

Table 2  Theoretical Natural resource used Charges and Pollution Emission charges


Natural resource used Charge

Pollution Abatement Charge

Coal
61.19214
Waste water
0.120949

Petroleum
493.1675
Waste gas
2.824722

Natural Gas
2324.355
Solid Waste
1.477304

From above we know that, the theoretical natural resource used fee of coal is 611.9214 thousand RMB￥ for every 10 thousand-ton coal natural resource, the charge for petroleum is 4931.675 thousand RMB￥ for every 10 thousand-ton petroleum natural resource and the charge for natural gas is 23243.55 thousand RMB￥ for every billion m3 natural gas natural resource. In other words, once ten thousand tons coal and petroleum are produced, 611.9214 thousand RMB￥ and 4931.675 thousand RMB￥ are levied respectively as natural resource used fee. The charge for every billion m3 natural gas produced is 23243.55 thousand RMB￥.

The theoretical pollution emission fee for “three waste”(waste water, waste gas and solid waste) is 1.20949 thousand RMB￥ for every ten thousand tons waste water, 28.24722 ten thousand RMB￥ for every billion m3 waste gas and 14.77304 ten thousand RMB￥ for every ten thousand tons solid waste.

3.2 The determination of product theoretical price while levying the natural resource used fee and pollution emission fee

According to the price determination pattern above, we can calculate the product theoretical price of industry departments in the condition of levying the natural resource used fee and pollution emission fee. The results are shown in table 3 and table 4.

Not taking stock into consideration

According to the price determination pattern above, we can calculate the product theoretical price of industry departments in the condition of levying the natural resource used fee and pollution emission fee. The results are as follows:

Table 3 Theoretical Prices

Department
Price
Department
Price
Department
Price

2
3.49982
6
1.056307
18-21
0.406732

3
3.956477
7
1.068487
qtgye
1.103359

11
1.593303
10
1.077478
25
1.071181

12
3.431934
14
1.186504
ysydye
1.253731

13
2.083217
15
1.213775
syye
1.067276

1
1.038245
16
1.201345
qtffye
1.070564

The unit in the table above is RMB￥/RMB￥.

Because in 1992, the virtual average price of every ten thousand tons coal is 478.7 thousand RMB￥, and that value of every ten thousand tons petroleum and every billion m3 natural gas is 3858 and 18183.2 thousand RMB￥. So whiling levying natural resource compensatory fee on coal, petroleum and natural gas according to theoretical optimum value, the product theoretical price of coal, petroleum and natural gas is 167.53638 RMB￥ per ton, 1526.4089 RMB￥ per ton and 0.7194142 RMB￥ per m3.

Taking stock into consideration

Table 4 Theoretical Prices

Department
Price
Department
Price
Department
Price

2
6.811387
6
1.172291
18-21
0.461532

3
7.93408
7
1.223052
qtgye
1.335773

11
2.41754
10
1.240945
25
1.277866

12
6.294215
14
1.490875
ysydye
1.654878

13
3.565217
15
1.56515
syye
1.215719

1
1.116583
16
1.547355
qtffye
1.243628

The unit in the table above is RMB￥/RMB￥.

Because in 1992, the virtual average price of every ten thousand tons coal is 478.7 thousand RMB￥, and that value of every ten thousand tons petroleum and every billion m3 natural gas is 3858 and 18183.2 thousand RMB￥. So whiling levying natural resource compensatory fee on coal, petroleum and natural gas according to theoretical optimum value, the product theoretical price of coal, petroleum and natural gas is 326.06112 RMB￥ per ton, 3060.9681 RMB￥ per ton and 1.4426697 RMB￥ per m3.

3.3 The simulation of product price changes while levying the natural resource used fee and pollution emission fee

In the discussion above, we got the natural resource used fee and pollution emission fee according to the theoretical optimum value and the product theoretical price in the condition of levying environment charges. From the view of protecting natural natural resource and environment and realizing sustainable development, the theoretical value should be optimum (under the assumption that the data of natural resource recovering department are energy-saving value). But our country is now in the elementary stage of environment charges reform, so practically it’s very difficult to make certain pertinent policy modulation according to the theoretical value. So, what we can do is to make some simulation to analyze the effect on product price of the changes of natural resource recovering fee, pollution emission fee and environment tax. Then we can select a most suitable charge scheme and put forward some policy suggestions.

3.3.1 The changes of product price while levying environment fee

First of all, we leave out the environment tax and make some accounting analysis on the product price changes caused by environment fee (natural resource used fee and pollution emission fee).

In order to guarantee and promote the exploration, protection and rational exploitation of the mineral natural resource and safeguard the rights and interests of our country on it, Chinese government issued The Management Regulation of Levying Compensatory Fee on Mineral Natural resource on February 27, 1994 according to certain provision in The Mineral Natural resource Law of The People’s Republic of China. The regulation provided that the compensatory fee of mineral natural resource be levied according to certain proportion of the mineral product income. The mineral natural resource compensatory fee handed over by enterprises belongs to management charges. We make some accounting analysis in three different situations. (Shown in table 5)

1) Only theoretical environment fee (natural resource used fee and pollution emission fee) is considered. (short for “theoretical” in table 5)

2) Only virtual environment fee is considered. That is, according to the provision in the The Management Regulation of Levying Compensatory Fee on Mineral Natural resource, the natural resource compensatory fee of coal, petroleum and natural gas is 1 percent the market price of raw coal, crude oil and natural gas of that very year respectively and the pollution emission fee of waste water, waster gas and solid waste is the actual average abatement price of waste water, waster gas and solid waste of that very year respectively. (short for “actual” in table 5)

3) Both the theoretical environment fee and actual environment fee are considered. (short for “integrated” in table 5)

Put data into the equation 
 EMBED Equation.2  


, we can get the results as follows:

Table 5 Changing Range of the Product Prices (%)


Theoretical
Actual 
Integrated

Theoretical 
Actual 
Integrated

2
591.0822
5.911973
585.1702
14
55.146
1.769081
53.37692

3
703.9574
6.881514
697.0759
15
63.33773
1.588523
61.74921

11
149.1438
4.214986
144.9288
16
62.8684
2.06756
60.80084

12
507.0102
5.408507
501.6017
18-21
9.928257
0.311569
9.616688

13
265.0245
3.670362
261.3541
qtgye
41.87576
1.057296
40.81847

1
14.06408
0.319435
13.74465
25
37.19015
0.893358
36.29679

6
21.03148
0.682847
20.34863
ysydye
71.2807
0.926712
70.35398

7
27.98881
0.860369
27.12844
syye
26.55321
0.500307
26.05291

10
29.97565
1.317714
28.65794
qtffye
30.95928
0.583735
30.37555

average




150.4676
2.164769
148.3029

From table 5 we can see, no matter the environment fee is levied according to theoretical value or actual value, the changess degree of product price of five big energy departments are far above the average value and rank in the first five. If the fee is levied according to theoretical value, then the product price changes degree of coal mining, crude petroleum and natural gas production, electricity, steam and hot water production and supply, petroleum refineries and coking, manufacture of gas and coal products is 591.0822%，703.9574%，149.1438%，507.0102% and 265.0245% respectively. The average value for that five departments  is 443.2436%，while the average value of all departments is 150.4676%，which is only more than 1/3（33.94693%）of that of energy departments. If the fee is levied according to actual value, then the product price changes degree of coal mining, crude petroleum and natural gas production, electricity, steam and hot water production and supply, petroleum refineries and coking, manufacture of gas and coal products is 5.911973%，6.881514%，4.214986%，5.408507% and 3.670362% respectively. The average value for that five departments  is 5.217468%，while the average value of all departments is 2.164769%，which is only 41.49079% of that of energy departments. If both the theoretical value and actual value are considered, then the product price changes degree of coal mining, crude petroleum and natural gas production, electricity, steam and hot water production and supply, petroleum refineries and coking, manufacture of gas and coal products is 585.1702%，697.0759%，144.9288%，501.6017% and 261.3541% respectively. The average value for that five departments  is 438.0261%，while the average value of all departments is 148.3029%，which is only  33.85709% of that of energy departments.

It is easy to see from table 5 that whether the fee is levied according to theoretical value or actual value, the first two departments whose product prices vary greatly are crude petroleum and natural gas production and coal mining. This result demonstrates the closeness of these two departments with natural environment from another perspective. 

3.3.2 The changes of product price while levying environment tax

This paper assumed that only pollution tax is levied, that is, waste gas pollution is levied on the product of coking, manufacture of gas and coal products and petroleum refineries and the tax rate is 0.2 RMB￥ for every 1 RMB￥ product. This tax rate refers to the Notice on Launching the Experiment of Levying Pollution Emission Fee on Industrial Sulfur Dioxide issued by the State Environment Protection Bureau, the State Price Bureau, the Ministry of Finance and the Economy and Trade Office of the State Council. The notice set the standard of 0.2 RMB￥ for every kilogram industrial sulfur dioxide and the pollution tax of other waste gas also follows this standard.

In view of natural resource tax, we refer to the Temporary Provisions of Natural resource Tax of People’s Republic of China issued in December 1993 and carried out on January 1, 1994. According to this provision, the natural resource tax levied on coal, petroleum, natural gas and salt and using tax levied on land in city is mainly aimed at the benefit coming from these natural resources. The principal object of levying natural resource tax is to modulate the income difference, promote fair play and not to promote the rational use and protection of environment natural resource. So the natural resource tax can be seen as the real environment tax. But we can take the provision as a actual basis and use the following tax varying degree: coal 0.3 – 5 RMB￥ per ton, crude petroleum 8 – 30 RMB￥ per ton, natural gas 2 – 15 RMB￥ per km3. Then we specially inspect the product price changes caused by natural resource tax levied on coal, petroleum and natural gas. The calculations are shown in table 6 and table 7.

Table 6 the Product Price changes under the Pollution Tax Levied alone (%)


on Coal Products
on Petroleum Products
on both Coal and Petroleum

Products

on Coal Products
on Petroleum Products
on both Coal and Petroleum

Products

2
0.083273
0.784439
0.867712
14
0.109028
0.75016
0.859188

3
0.051956
0.438507
0.490462
15
0.202936
1.001853
1.204789

11
0.051074
1.330221
1.381295
16
0.509457
0.672784
1.182241

12
0.057637
21.15249
21.21013
18-21
0.051156
0.190613
0.241769

13
20.52563
1.180713
21.70635
qtgye
0.3017
0.663543
0.965242

1
0.025639
0.324323
0.349962
25
0.152918
0.72074
0.873658

6
0.049479
0.420324
0.469803
ysydye
0.043958
2.462715
2.506673

7
0.049573
0.490414
0.539987
syye
0.066253
0.673433
0.739688

10
0.08078
0.511106
0.591886
qtffye
0.053926
0.780214
0.83414

average




1.248132
1.919366
3.167498

From the data in table 6 we can see, while only pollution tax is levied and the coal product department is taxed, then the first three industries (except the coking, manufacture of gas and coal products) whose product prices are greatly affected are primary metal manufacturing, industries not elsewhere classified and manufacture of building materials and other non-metallic mineral products. If the petroleum products departments are taxed, then the first three industries (except the petroleum refineries) whose product prices are greatly affected are freight transport and communication, electricity, steam and hot water production and supply and coking, manufacture of gas and coal products. If both the coal products departments and petroleum products departments are taxed, then the first three industries (except the coking, manufacture of gas and coal products and petroleum refineries) whose product prices are greatly affected are freight transport and communication, electricity, steam and hot water production and supply and manufacture of building materials and other non-metallic mineral products.

In addition, from table 6 we can see, the effect on product price is less remarkable when environment tax is levied on coal products than when the tax is levied on petroleum products. This result demonstrates that while levying pollution tax in practice, we can give priority to environment tax on coal products.

Table 7 the Product Price changes under the Natural resource Tax Levied alone (%)


on Coal 
on both Petroleum and Natural Gas 
On all the   Coal, Petroleum and 

Natural Gas
under both Natural resource and Pollution tax levy
on Coal
on Petroleum
on both Coal and Petroleum
on  both Coal and Petroleum
under both Natural resource and Pollution tax levy

2
6.082908
0.166066
6.248973
8.94885
14
0.186017
0.261659
0.447676
2.760243

3
0.087026
4.998888
5.085914
6.643677
15
0.32714
0.227941
0.55508
3.615638

11
0.925983
0.42859
1.354573
23.74594
16
0.374765
0.188791
0.563555
3.15173

12
0.095377
3.574823
3.6702
25.83708
18-21
0.040795
0.042264
0.083059
0.666481

13
2.186085
0.429372
2.615457
5.839113
Qtgye
0.186472
0.170642
0.357114
2.617557

1
0.041397
0.071831
0.113228
0.757256
25
0.157265
0.157505
0.31477
2.057024

6
0.083056
0.091603
0.174659
1.163317
Ysydye
0.099933
0.443241
0.543174
3.640193

7
0.11837
0.117033
0.235403
1.572306
Syye
0.07756
0.136835
0.214395
1.413531

10
0.127704
0.12157
0.249274
1.816497
Qtffye
0.092188
0.158358
0.250546
1.828736

average





0.627224
0.654834
1.282058
5.448621

From the data in table 7 we can see, while only natural resource tax is levied and the coal product department is taxed, then the first three industries (except the coal mining) whose product prices are greatly affected are coking, manufacture of gas and coal products, electricity, steam and hot water production and supply and primary metal manufacturing. If both petroleum products and natural gas products are taxed, then the first three industries (except the crude petroleum and natural gas production) whose product prices are greatly affected are freight transport and communication, coking, manufacture of gas and coal products and electricity, steam and hot water production and supply. If the coal products, petroleum products and natural gas products are all taxed, then the first three industries (except the coal mining and crude petroleum and natural gas production) whose product prices are greatly affected are petroleum refineries, coking, manufacture of gas and coal products and electricity, steam and hot water production and supply.

In addition, from table 7 we can see, while both the natural resource tax (including tax on coal products, petroleum products and natural gas products) and pollution tax (including tax on coal products and petroleum products) are levied, the product price changess of five big energy departments ---- coal mining, crude petroleum and natural gas production, electricity, steam and hot water production and supply, petroleum refineries and coking, manufacture of gas and coal products ---- rank first five and  are all above the average changes value. Except the energy departments, the first three departments whose product prices vary greatly are freight transport and communication, manufacture of building materials and other non-metallic mineral products and Primary metal manufacturing. Except energy departments, these three departments are main departments that most greatly influenced by environment charges.     

3.3.3 The influence on product prices of various departments caused by some combination of environment charges 

The rate of natural resource compensatory fee changes

On the basis of actual natural resource compensatory fee, table 8 shows the product price changes caused by some combination of natural resource compensatory fee changes while the charge rate rises by 10%.

Table 8 Product Price Changes Caused by Some combination of Natural resource Compensatory Fee Rate Changes


Changing range of the fee rate (+10%)


Natural resource compensatory fee of Coal rises 
Natural resource compensatory fee of Petroleum rises 
Natural resource compensatory fee of Natural Gas rises 
Natural resource compensatory fee of all rise 

2
0.443242
0.017761
0.000283
0.461286

3
0.006341
0.534646
0.008525
0.549513

11
0.067473
0.045839
0.000731
0.114043

12
0.00695
0.382338
0.006097
0.395385

13
0.159293
0.045923
0.000732
0.205948

1
0.003016
0.007683
0.000123
0.010821

6
0.006052
0.009797
0.000156
0.016005

7
0.008625
0.012517
0.0002
0.021342

10
0.009305
0.013002
0.000207
0.022515

14
0.013554
0.027985
0.000446
0.041986

15
0.023838
0.024379
0.000389
0.048605

16
0.27308
0.020192
0.000322
0.047822

18-21
0.002973
0.00452
7.21E-05
0.007565

qtgye
0.013588
0.018251
0.000291
0.032129

25
0.011459
0.016846
0.000269
0.028574

ysydye
0.007282
0.047406
0.000756
0.055444

syye
0.005652
0.014635
0.000233
0.02052

qtffye
0.006717
0.016973
0.00027
0.023924

average
0.045704
0.070036
0.001117
0.116857

From table 8 we can see, when the rates of natural resource compensatory fees of coal, petroleum and natural gas rise by 10% simultaneously, the product prices of various departments rise by 0.116857% on average. Except coal mining and crude petroleum and natural gas production, the first five departments whose product prices rise greatly are petroleum refineries, coking, manufacture of gas and coal products, electricity, steam and hot water production and supply, freight transport and communication and manufacture of building materials and other non-metallic mineral products. 

Comparing the three measures ---- natural resource compensatory fee of coal rises 10%, natural resource compensatory fee of petroleum rises 10% and natural resource compensatory fee of natural gas rises 10%, we find that the rise of natural resource compensatory fee of petroleum caused greatest effect on product price, which made the prices of various departments rise 0.070036% on average. This value is 1.5 times of the average increase in product price caused by the rise of natural resource compensatory fee of coal (0.045704%) and 63 times of the average increase in product price caused by the rise of natural resource compensatory fee of natural gas (0.001117%).

The rate of environment tax changes

On the basis of actual environment tax (natural resource tax and pollution tax), table 9 demonstrates the changes of product price caused by the some combination of the change of various environment taxes (natural resource tax and pollution tax) while the tax rate rises by 10%.

Table 9 Product Price Changes caused by some combination of tax rate change


Changing range of the Tax Rate（+10%）


Pollution Tax of Coal Products

rises


Pollution Tax of Petroleum Products

rises
Pollution Tax of Coal,

Petroleum and Natural Gas rises
Natural resource Tax of Coal Products rises
Natural resource Tax of Petroleum and Natural Gas rises
Natural resource Tax of Coal,

Petroleum and Natural Gas rises
both Natural resource Tax and Pollution Tax rise

2
0.008327
0.078444
0.086771
0.608291
0.016607
0.624897
0.894885

3
0.005196
0.043851
0.049046
0.008703
0.499889
0.508591
0.664368

11
0.005107
0.133022
0.13813
0.092598
0.042859
0.135457
2.374594

12
0.005764
2.115249
2.121013
0.009538
0.357482
0.36702
2.583708

13
2.052563
0.118071
2.170635
0.218608
0.042937
0.261546
0.583911

1
0.002564
0.032432
0.034996
0.00414
0.007183
0.011323
0.075726

6
0.004948
0.042032
0.04698
0.008306
0.00916
0.017466
0.116332

7
0.004957
0.049041
0.053999
0.011837
0.011703
0.02354
0.157231

10
0.008078
0.051111
0.059189
0.01277
0.012157
0.024927
0.18165

14
0.010903
0.075016
0.085919
0.018602
0.026166
0.044768
0.276024

15
0.020294
0.100185
0.120479
0.032714
0.022794
0.055508
0.361564

16
0.050946
0.067278
0.118224
0.037476
0.018879
0.056356
0.315173

18-21
0.005116
0.019061
0.024177
0.00408
0.004226
0.008306
0.066648

qtgye
0.03017
0.066354
0.096524
0.018647
0.017064
0.035711
0.261756

25
0.015292
0.072074
0.087366
0.015727
0.01575
0.031477
0.205702

ysydye
0.004396
0.246271
0.250667
0.009993
0.044324
0.054317
0.364019

syye
0.006625
0.067343
0.073969
0.007756
0.013684
0.02144
0.141353

qtffye
0.005393
0.078021
0.083414
0.009219
0.015836
0.025055
0.182874

average
0.124813
0.191937
0.31675
0.062722
0.065483
0.128206
0.544862

From table 9 we can see, when the natural resource tax and pollution tax rise by 10% simultaneously, the product prices of various departments rise by 0.544862% on average. Except coal mining, crude petroleum and natural gas production, coking, manufacture of gas and coal products and petroleum refineries, the first five departments whose product prices rise greatly are electricity, steam and hot water production and supply, freight transport and communication, manufacture of building materials and other non-metallic mineral products, primary metal manufacturing and chemical industries. 

Comparing the two measures ---- natural resource tax rises 10% and pollution tax rises 10% and coal, petroleum and natural gas are all included in each case, we find that the rise of pollution tax caused greater effect on product price, which made the product prices of various departments rise 0.31675% on average. This value is 2.5 times of the average increase in product prices caused by the rise of natural resource tax (0.128206%).

c. Both the natural resource compensatory fee and environment tax change

In order to facilitate the analysis of the effect on product price caused by some combination of the change in both natural resource compensatory fee and environment tax, we assumed that the change in environment tax is 0.1 unit. Table 10 shows the calculating results.

Table 10 Both the Natural resource Compensatory Change and Environment Tax Change


Natural resource fee decreased and Natural resource Tax increased on Coal
Natural resource fee decreased and Natural resource Tax increased on Petroleum and Natural Gas
Natural resource fee decreased and Natural resource Tax increased
Emission fee decreased and Pollution Tax increased
Environment fee decreased and Environment Tax increased

2
9.662756
0.339507
10.00226
-0.09611
9.906152

3
0.138241
10.21981
10.35805
-0.33815
10.0199

11
1.470932
0.876217
2.347149
-0.09784
2.249311

12
0.151508
7.308427
7.459935
9.965245
17.42518

13
3.472616
0.877815
4.350432
10.09891
14.44934

1
0.065759
0.146852
0.212612
0.066276
0.278887

6
0.131935
0.187275
0.31921
-0.05672
0.262489

7
0.188032
0.239264
0.427297
-0.09124
0.336052

10
0.202859
0.248539
0.451398
-0.36472
0.086682

14
0.29549
0.534939
0.830429
-0.32811
0.50232

15
0.519664
0.466006
0.98567
0.245743
1.231413

16
0.595317
0.385967
0.981284
-0.04735
0.933936

18-21
0.064803
0.086405
0.151208
0.015901
0.167109

qtgye
0.296212
0.348864
0.645076
0.160265
0.805341

25
0.249817
0.322006
0.571823
0.198391
0.770214

ysydye
0.158745
0.906169
1.064914
1.090049
2.154963

syye
0.123204
0.279749
0.402953
0.23497
0.637923

qtffye
0.146441
0.32375
0.470192
0.26356
0.733752

average
0.996352
1.338753
2.335105
1.162171
3.497276

From table 10 we can see, no matter how the changess of natural resource compensatory fee and environment tax combine, the range of the average product prices changes caused by it is above zero. This demonstrates that, comparing with environment fee, environment tax caused greater influence on product prices. In other words, levying environment tax brought about greater “society vibration” (price increase), so we must be careful while changing fee to tax. To reduce all kind of environment fees by 0.1 RMB￥ and improve all kind of environment taxes by 0.1 RMB￥ simultaneously will result in the prevalent price increase of various departments and the average increase is 3.497276%. On the contrary, to reduce all kind of natural resource fees by 0.1 RMB￥ and improve all kind of natural resource taxes by 0.1 RMB￥ simultaneously, i.e. turn the natural resource fee to equivalent natural resource tax, will result in the prevalent price increase of various departments and the average increase is 2.335105%. If the natural resource fee of coal, petroleum and gas are transformed into the corresponding natural resource tax of coal, petroleum and gas, then the average price increase range caused by “fee-to-tax” of petroleum and gas is 1.338753%, which is higher than that caused by “fee-to-tax” of coal (0.996325% on average).

4. Conclusions 
According the actual situation of China in 1992, levying environment tax is more effective than levying environment fee among the environment management means. Although levying environment tax is more effective in protecting environment and natural resource, it also causes great “society vibration”. In this situation, levying environment fee is more feasible than environment tax in view of using natural resource rationally, protecting environment effectively and guaranteeing the society sustaining power.

So we suggest that during the practice of “fee-to-tax” in our country, the management measures should not only be normative but also be beneficial to environment protection. The society influence and society sustaining power possibly caused by a certain measure should also be considered. Specifically, we put forward some policy suggestions as follows:

a. Give priority to environment fee and keep it in a dominant position among the environment management means;

b. Put environment fee in the first place and change fee to tax gradually following the development of economy. When the condition is mature, we can change our policy from laying equal stress on environment fee and environment tax to putting environment tax in the dominant place.

c. In the process of changing fee to tax, tax on petroleum and gas should be given more attention.

Only after experiencing such a policy choosing process can we guarantee to achieve the aim of protecting environment and using natural resources rationally and avoid causing great “society vibration” and finally realize the “double gain” in both environment protection and society development.
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