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Table 1 The indicator system of environmental external cost of rare earth exploitation
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Table 3 The market power of upstream enterprises of Chinese rare
earth from 2001 to 2016
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Table 2 Environmental external cost of rare earth and proportion of its prices from 2001 to 2016
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Table 4 The market power of downstream enterprises of Chinese rare earth from 2001 to 2016
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Figure 1 The supply and demand price elasticity of rare earth
from 2001 to 2016
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Figure 2 The rising ratio of rare earth’s export prices with 20%
tariff levied under different supply elasticity( &y = 2)
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Table 5 Transfer table of external cost of China’s rare earth from
2001 to 2016( &, =2)
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Lifw 01 01 02 02 04 04 04 04
T o

1 003

1 1.03

08 5.37

08 0.47

12 -0.25

12 -2.15

12 -0.67

12 -0.41

253 007 006 070 017 0.10
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Figure 3 The transfer elasticity of external cost of rare earth
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Table 6 The equivalent replacement tax between external cost and 20% tariff of rare earth

HNHEA X B AR (&, =2)

AR AR SR SR B (6, =0.5)

LB . LU u 0.8 1.0 1.2 0.8 1.0 1.2
T 0

0.2 0.00 31.00 33.48 3551 31.00 33.48 3551
0.2 0.10 20.32 21.87 23.13 5.47 5.77 6.01
0.2 0.20 9.46 10.15 10.70 - - -
0.5 0.00 21.12 21.93 2259 21.12 21.93 2259
0.5 0.10 13.67 14.17 14.57 3.42 351 358
0.5 0.20 6.28 6.50 6.67 - - -
1.5 0.00 14.96 14.63 14.37 14.96 14.63 14.37
1.5 0.10 9.30 9.11 8.96 1.91 1.89 1.87
1.5 0.20 4.11 4,04 3.98 - - -
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Research on tariffs’ alternative policy of strategic mineral
resources from the perspective of external cost internalization
taking rare earth mine as an example

SONG Yi"?, HUANG Jianbai*? ZHONG Meirui*?, ZHANG Yijun*?
(1. School of Business, Central South University, Changsha 410083, China;
2. Metal Resources Strategic Research Institute, Central South University, Changsha 410083, China)

Abstract: The “China-raw materials” and “China-rare earths” cases urge the Chinese government
to adopt resource and environmental policies that are WTO-consistent and effective, promoting the
internalization of external costs in the process of exploiting metal minerals. However, the existing
research only considered the intergenerational external cost when evaluating the alternative policies
for tariffs, and the related parameters were given exogenously when employ tax transfer model to
evaluate the substitution effect of resource tax on tariffs. As a kind of strategic mineral resource,
rare earth minerals are selected as the research object. The theoretical tax range of the external
costs (including intergenerational cost and environmental cost) of rare earth from the perspective of
whole life cycle is estimated to be 28.5%-48.0%. Further, the transformed Lerner and SMR model
are employed to estimate the market power of the upstream and downstream enterprises for three
different periods. The market powers of the upstream enterprises in the three periods are 1.0, 0.8
and 1.2, respectively, and those of the downstream enterprises are 0.1, 0.2 and 0.4, respectively.
Through internalizing the external costs and market power into the tax transfer model, we find that
the transmission mechanism and equivalent substitution of intergenerational and environmental
external costs, and environmental protection tax rate are related to the market power of rare earth
export enterprises, supply elasticity of the upstream enterprises and demand elasticity of the foreign
enterprises. This paper provides theoretical basis for the government to formulate more compliance
resources policy and environmental policy. Moreover, it sets up an analytical paradigm for the
other strategic mineral resources.

Key words: rare earth; strategic mineral resources; external costs; tax transfer model; market power;
endogenous
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