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Table 1 Sources of wastewater and treatment measures during construction period

Source of wastewater

Treatment measures

All the wastewater enters the liquid receiving tank for simple precipitation and then

Receiving liquid construction wastewater

recycled for construction operations.

It is absorbed by the land through flooding or gathered in low-lying places, and then

Equipment flushing wastewater

recycled after being treated by the sewage treatment stations.

The use of anti-seepage disinfection dry toilets to collect the fecal water produced by the construction

Domestic wastewater

workers, which is used for agricultural fertilizer and greening water, without discharging.

Establish sewage treatment stations in low-lying places for recycling or direct discharge after

Ammonia nitrogen, sulfate, etc.

reaching the standard.
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Table 2 Composition of production cost of ion-adsorption rare earth

Project Specific composition

Description

Raw materials

Ton-adsorption rare earth ore

Industrial hydrochloric acid, ammonium chloride, ammonium carbonate, ammonium sulfate,

Auxiliary materials
Direct material

Fuel and power cost

Other direct materials

lime powder, naphthenic acid, etc.

Water, electricity, etc.

Packaging, low-value consumables, spare parts, etc.

Staff wages and
Direct labor
welfare expenses

Wages of production personnel in each stope and corresponding

bonuses, allowances, subsidies and other welfare expenses.

Indirect material cost
Indirect labor costs
Manufacturing cost Depreciation charge

Amortization charge

Other manufacturing cost

Mechanical material consumption (e. g. lubricating oil of machines) .

Salary and welfare of manager.

The value of fixed assets transferred to costs due to loss during use
Amortization expenses of intangible assets (patent fee, design fee, consulting fee, etc. )

Maintenance costs, security costs, office costs, travel expenses, labor protection costs, etc.
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Table 3 Production cost accounting/ ( 10* yuan/year)

Production period Reclamation period

No.

Project

2014 2015 2016 2017 2018 2019 2020 2021 2022
1 Production load 100% 100% 100% 100% 100% 100% 100% 100% 67%
2 Raw and auxiliary materials 4590.00 4563.00 4590.00 4572.00 4594.50 4630.50 4509.00 4500.00 3015. 00
3 Power cost 918.00 912.60 918.00 914.40 918.90 926.10 901.80 900.00 603. 00
4 Wages and benefits 1836.00 1825.20 1836.00 1828.80 1837.80 1852.20 1803.60 1800.00 1206. 00
5 Manufacturing cost 962.45 956.79 962.45 958.68 963.40 970.94 945.47 943.58 632.20
For example, depreciation,
5.1 891.66 886.42 891.66 888.17 892.54 899.53 875.93 874.18 585.70
amortization charge
5.2 Maintenance cost 69.56  69.15  69.56  69.29  69.63 70.18  68.34  68.20 45.70
5.3 Safety fee 1.22 1.22 1.22 1.22 1.23 1.23 1.20 1.20 0.80
6 Production cost 8306.45 8257.59 8306.45 8273.88 8314.60 8379.74 8159.87 8143.58 5456. 20

Note: The project is in the infrastructure construction period in 2013, so the cost accounting starts from 2014 (the same below).
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Table 4 Period cost accounting/ ( 10* yuan/year)

Production period Reclamation period

No. Project
2014 2015 2016 2017 2018 2019 2020 2021 2022
1 Production load 100% 100% 100% 100% 100% 100% 100% 100% 67%
2 Management expenses 9180 9126 9180 9144 9189 9261 9018 9000 6030
3 Financial expenses 0 0 0 0 0 0 0 0 0
4 Selling costs 238.43  237.02 238.43 237.49 238.66 240.53 234.22 233.75 156. 61
5 Total 9418.43 9363.02 9418.43 9381.49 9427.66 9501.53 9252.22 9233.75 6186. 61
6 Management expenses/Period cost  97.47% 97.47% 97.47% 97.47% 97.47% 97.47% 97.47% 97.47% 97.47%
7 Selling costs/Period cost 2.53% 2.53% 2.53% 2.53% 2.53% 2.53% 2.53% 2.53% 2.53%
(3) B RAL T BLR 17% %K 16% ,2019 4 FHK TN 13%,
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Table 5 Tax cost accounting/ ( 10* yuan/year)

Production period

Reclamation period

No. Project
2014 2015 2016 2018 2019 2020 2021 2022
1 Resource tax 150.00 12799.22 12874.95 12824.46 12887.57 12988.55 9368.70 9350.00 6264. 50
2 Value added tax 8106.45 8058.77 8106.45 8074.66 7637.08 6253.75 6089.66 6077.50 4071.93
Urban maintenance and
3 81. 06 80. 59 81. 06 80.75 76.37 62.54 60. 90 60. 78 40. 72
construction tax
4 Education surcharges 243.19 241.76  243.19 242.24  229.11 187. 61 182.69  182.33 122. 16
5 Income tax 5344.85 2150.89 2163.62 2155.13 2289.84 2683.01 3432.37 3425.52 2295. 10
6 Total 13925.56 23331.22 23469.27 23377.24 23119.98 22175.46 19134.31 19096. 12 12794. 40
P S, < N Sy = —
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Table 6 Transaction cost accounting/ ( 10" yuan/year)

Production period

Project

2014 2015 After 2016

Begin to eliminate

Transaction Tax rate 25% Tax rate 0%
export duties
cost

10189. 11 0. 00 0. 00
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Table 7 Soil environmental cost accounting/ (10" yuan/year)

Soil Soil Soil

Year environmental || Year environmental || Year environmental

cost cost cost
2014 17. 64 2017 17. 06 2020 16. 48
2015 14. 05 2018 15. 30 2021 13.07
2016 16.78 2019 17. 16 2022 286. 68

Note ; Including construction period (one year) .
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BT I R IR AR R R 8 R
Hi 2 8 n 1, K IREE B YIE A 9706. 70 J7 T/
45 MIREE A Y 99. 53% ; IR EE i AS 5 P AR

HRM K 286.68 It/ 4, BRI AT IR
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WA,

5
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Table 8 Environmental cost

accounting/ ( 10* yuan/year)

Production period Reclamation period
Project
2014 2015 2016 2017 2018 2019 2020 2021 2022
Water environmental cost 10135.07  10075.45 10135.07 10095.32 10145.00 10224.49  9956.21 9936. 34 6657.35
Soil environmental cost 17. 64 14. 05 16.78 17. 06 15.30 17. 16 16. 48 13.07 286. 68
Total 10152.70  10089.50 10151.85 10112.38 10160.31 10241.66  9972.70  9949.41 6944. 03
(6) AT 47907. 63 J3 JT/4F, ML A F{E 2 19. 85 J1 o8/

HRAfE 2% UAAZ S 45 0 SO A A, W3k 9
PR

M ; 2014 4558 A 5 4 A 1) 19. 53% 5 2015—
2022 FTCAE Gy AL TS A A YA 7 4 A

HiZe 9 Al B 7 R £ &AMy {HAY 20.47%,
®9 EHAZE
Table 9 Full cost accounting
Production cost Period cost Tax cost Transaction cost Environmental cost Full cost Unit cost

Yo (10*yuan) (10*yuan) (10*yuan) (10*yuan) (10*yuan) (10*yuan) (10*yuan/t)
2014 8306. 45 9418.43 13925. 56 10189. 11 10152.70 51992.25 20. 80
2015 8257.59 9363. 02 23331.22 0.00 10089. 50 51041. 34 20. 42
2016 8306. 45 9418.43 23469. 27 0.00 10151. 85 51346. 00 20. 54
2017 8273. 88 9381. 49 23377.24 0.00 10112. 38 51144.99 20. 46
2018 8314. 60 9427. 66 23119.98 0.00 10160. 31 51022. 54 20. 41
2019 8379.74 9501. 53 22175. 46 0. 00 10241. 66 50298. 39 20. 12
2020 8159. 87 9252.22 19134. 31 0.00 9972.70 46519. 09 18. 61
2021 8143.58 9233.75 19096. 12 0.00 9949. 41 46422. 86 18.57
2022 5456. 20 6186. 61 12794. 40 0.00 6944. 03 31381.24 18.74

3.1.2 AHEMRER 3.2 BTERIERESEARENE

g 9, M HAZ(7) A H 2014—2019 4F
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Table 10 Accounting of reasonable prices for international trade of ion-adsorption rare earth

Unit cost Ratio of profits to total Producer Price Index Reasonable price Exchange rate Reasonable price
reur (10*yuan/t) industrial costs/%  (PPI) (previous year=100) (10*yuan/t) (RMB to U. S. dollar) ($/kg)
2014 20. 80 6.52% 98. 10 21.73 6. 14 35.39
2015 20. 42 6.42% 94. 80 20. 60 6.23 33.06
2016 20. 54 6. 70% 98. 60 21.61 6. 64 32.54
2017 20. 46 7.16% 106. 30 23.30 6.75 34.52
2018 20. 41 6. 84% 103. 50 22.57 6.62 34.09
2019 20. 12 6.57% 99.70 21.38 6.90 30. 98

Note : “ Ratio of profits to total industrial costs” data are from “China Statistical Yearbook” ; “Producer Price Index ( PPI)” and “Exchange rate

(RMB to U.S. dollar)” come from “National Bureau of Statistics of China”.

xR11 BFEHLIERSESLERMNE

Table 11 Actual prices of ion-adsorption rare
earth in international trade
Classification 2014 2015 2016 2017 2018 2019

Export value/ $ 10* 6735 7237 8369 9408 10972 10875
Export volume/t 2089 2624 3187 3706 3918 4149

Actual price( $ /kg) 32.24 27.58 26.26 25.39 28.00 26.21

Note: The data comes from “Import and Export Trade Statistics of

. S
Jiangxi Province”.
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Fig. 1 Reasonable price and actual price trend of

ion-adsorption rare earth in international trade

from 2014 to 2019
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Table 12 Welfare loss in international trade of ion-adsorption rare earth ( $ 10°/year)
Welfare 2014 2015 2016 2017 2018 2019 Mean
loss 788.51 1370. 43 1570. 42 2283.58 1522.72 1192. 74 1416.70
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Reasonable Price of Ion-Adsorption Rare Earth International Trade Based on the

Perspective of Full Cost

LUO Ting', ZHANG Yong-qing' , ZHENG Ming-gui*>*

(1. Business School, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Research Center of Mining Development, Jiangxi University of Science and Technology, Ganzhou 341000, China;

3. School of Management, University of Science and Technology of China, Hefei 230026, China)

Abstract: The value of ion-adsorption rare earth does not match its price in international trade. This paper quantified the
environmental costs of water and soil in different life cycle stages of construction, production and reclamation of ion-adsorption
rare earth mines, and established a full cost accounting model considering environmental costs. This paper introduced the ratio
of profits to total industrial costs, established the reasonable price model of international trade, and calculated the welfare loss
of ion-adsorption rare earth international trade from 2014 to 2019. The results show that: In the environmental cost accounting
of ion-adsorption rare earth, the average of water environment cost is 97. 0670 million yuan per year, accounting for 99. 53%
of the total environmental cost, and the soil environmental cost is 2. 8668 million yuan per year during the reclamation period.
The full cost is 479. 0763 million yuan per year and the average unit cost is 0. 1985 million yuan per ton. The average reasona-
ble price is $ 33. 43/kg of ion-adsorption rare earth international trade from 2014 to 2019, which is higher than the actual av-
erage prices of $27.61/kg, and the welfare loss is relatively large. These findings can provide reference and method support
for the quantification environmental cost and the formation of reasonable prices of ion-adsorption rare earth.

Key words :ion-adsorption rare earth; full cost; environmental cost; reasonable price; welfare loss





