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Fig. 1 The trend of China’s rare earth consumption structure
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Table 1

{fi 2.975 JiMi( REO) ,32 4EHE K T 609% , 4 4%

£ 15.6%,

® 1 1987—2018 FHE®K L™ MmIHE IR (REO)
China’ s rare earth product consumption demand from 1987 to 2018 ( REO)

Consumption

structure

Metallurgy and

mechanics

Petroleum and

chemical industry

Glass and ceramics

New materials

Agriculture , light

industry , textiles

Total

Consumption Proportion Consumption Proportion Consumption Proportion Consumption Proportion Consumption Proportion  /t

/t /% /t /% /t /% /t /% /t /%

1987 3240 66.3 950 19.4 250 5.1 50 1.0 398 8.1 4888

1988 3410 56.8 1600 26.7 300 5.0 70 1.2 620 10.3 6000

1989 3500 51.7 2030 30.0 360 5.3 80 1.2 800 11.8 6770

1990 3600 49.6 2200 30.3 410 5.7 95 1.3 951 13.1 7256

1991 3786 45.7 2500 30.2 740 8.9 120 1.4 1140 13.8 8286

1992 4100 44.3 2600 28.1 900 9.7 240 2.6 1410 15.2 9250

1993 4300 43.5 2700 27.3 950 9.6 400 4.0 1540 15.6 9890

1994 4380 39.8 2940 26.7 1100 10.0 700 6.4 1880 17.1 11000
1995 4450 34.2 3200 24.6 1300 10.0 1130 8.7 2920 22.5 13000
1996 4950 35.0 3500 24.8 1400 9.9 1600 11.3 2680 19.0 14130
1997 4960 32.9 3710 24.6 1540 10.2 1850 12.3 3010 20.0 15070
1998 5050 30.5 4000 24.2 1650 10.0 2830 17.1 3010 18.2 16540
1999 5100 28.8 4200 23.7 1800 10.2 3520 19.9 3100 17.5 17720
2000 5200 27.0 4300 22.3 2000 10.4 4620 24.0 3150 16.3 19270
2001 5500 24.3 4500 19.9 2900 12.8 6300 27.9 3400 15.0 22600
2002 5400 24.5 4500 20.5 2800 12.7 6000 27.3 3300 15.0 22000
2003 5410 18.3 4935 16.7 6000 20.3 10000 33.9 3155 10.7 29500
2004 5000 15.0 4000 12.0 6200 18.6 15911 47.6 2300 6.9 33411

2005 9738 18.8 6000 11.6 6500 12.5 24662 47.5 5000 9.6 51900
2006 10085 16. 1 6800 10. 8 7607 12.1 30701 48.9 7600 12.1 62793
2007 10994 15.2 7548 10. 4 7872 10.9 38450 53.0 7686 10.6 72550
2008 10370 15.3 7520 11.1 7160 10.6 35510 52.5 7120 10.5 67680
2009 11000 15.1 7500 10.3 7200 9.9 40300 55.2 7000 9.6 73000
2010 11200 12.9 7500 8.6 7600 8.7 53825 61.9 6900 7.9 87025
2011 10100 12.2 7500 9.0 7000 8.4 55010 66. 2 3500 4.2 83110
2012 1000 1.5 7600 11.7 7000 10.8 46697 72.1 2500 3.9 64797
2013 14375 16.9 7600 8.9 7240 8.5 53429 62.8 2500 2.9 85144
2014 11891 14.0 7566 8.9 7080 8.3 55630 65.4 2833 3.3 85000
2015 12122 12.4 7588 7.7 7106 7.3 68573 70.0 2611 2.7 98000
2016 12796 12.9 7584 7.7 7142 7.2 68830 69.5 2648 2.7 99000
2017 12269 12.3 7579 7.6 7109 7.1 70346 70.3 2697 2.7 100000
2018 12395 11.4 7583 7.0 7119 6.6 78751 72.6 2652 2.4 108500
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Table 2 The proportion of consumption in each application field of rare earth elements in 2018/ %

Agriculture/

Elements

Metallurgy Petroleum and Ton-type Ton-type Baotou rare
Glass and New light consumption
Elements and chemical light rare heavy rare earth mine
ceramics materials industry, occupies
mechanics industry earth earth partitionL 15]
textiles compared
La 2.90 6.3 1.50 5.72 0. 46 16. 88 38.00 2.18 25.00
Ce 5.93 0.7 3.74 12.00 0.94 23.31 3.50 <1.09 50. 07
Pr 0.63 - 0.13 11. 89 0.10 12.75 7.41 1.08 5.10
Nd 0.74 - 0.30 34. 40 0.36 34.76 30. 18 3.47 16. 60
Sm - - - 0.20 0.05 0.25 5.32 2.37 1.20
Eu - - - 0.31 - 0.31 0.51 <0.37 0.18
Gd - - - 0.11 0.02 0.13 4.21 5.69 0.70
Th - - - 0.78 - 0.78 0. 46 1.13 <0.10
Dy - - - 3.00 - 3.00 1.77 7.48 <0.10
Y - - - 6. 00 0.46 6.46 10. 07 64.97 0.43
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Table 3 Model parameter description

Model type

Model ID Model _1 ARIMA(1,1,0)

Metallurgy and mechanics
Petroleum and chemical industry Model _2 ARIMA(1,1,0)
Glass and ceramics Model _3 ARIMA(1,1,1)

New materials Model _4 ARIMA(1,1,0)

Agriculture, light industry, textiles Model _5 ARIMA(O0,1,1)

2.2.3 FEISHR T

kT BIEAR AL 3 M | 5 AR A 0 A 0
(IR B, — Bl 3 P Fa i R 5 . Ljung-Box 2481
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TRMASR R Ky ARIMA (1,1,0) B 585,/ P 1 400 ek 703000 454
RS ARIMA(1,1,1) HrbhEHG U A S ARI-
MA(1,1,0) Alb/ 42 T/ 952G MR T S ARI-
MA(0,1,1), 5 ANBEA SRR A 50, e 3 A G
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Table 4 Model statistics
Number of Model fit statistics Ljung-Box Q(18) Number of
Model
predictors Stationary R-squared R-squared Statistics DF Sig. outliers

Metallurgy and mechanics-Model _1 0 0. 505 0. 956 4.474 16 0.998 0
Petroleum and chemical industry-Model_2 0 0.085 0.961 5.306 16 0.99%4 0
Glass and ceramics-Model _3 0 0.014 0.954 12. 780 16 0. 689 0
New materials-Model_4 0 0.281 0. 980 11.381 16 0.785 0
Agriculture , light industry, textiles-Model _5 0 0.124 0.984 14.970 16 0. 527 0
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Table 5 Summary of China’s rare earth consumption forecast from 2020 to 2025 ( REO)

Metallurgy and Petroleum and

Glass and ceramics

Agriculture, light
New materials

mechanics chemical industry industry , textiles Total
Year Consumption Proportion Consumption Proportion Consumption Proportion Consumption Proportion Consumption Proportion /t
/t /% /t /% /t /% /t /% /t /%

2020 13818 11.31 7675 6.28 7363 6.03 91214 74. 64 2136 1.75 122206
2021 14281 11.07 7708 5.98 7473 5.79 97568 75. 65 1938 1.50 128968
2022 14753 10. 88 7726 5.70 7577 5.59 104051 76.72 1515 1.12 135622
2023 15231 10. 68 7737 5.43 7675 5.38 110684 77. 64 1226 0. 86 142553
2024 15718 10. 51 7735 5.17 7766 5.19 117482 78.58 796 0.53 149497
2025 16211 10. 35 7726 4.93 7851 5.01 124454 79.43 436 0.28 156678
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Analysis of China’ s Rare Earth Consumption Structure and Trend

YANG Bin-qing'* , CHENG Jing®, XU Peng-wei’

(1. School of Economics and Modern Finance, Gannan University of Science and Technology ,Ganzhou 341000, China ;

2. School of Economics and Management, Jiangxi University of Science & Technology , Ganzhou 341000, China)

Abstract ; The structural imbalance in the consumption of rare earth products has attracted great attention from the indus-

try. For this reason, this article collected time series data of rare earth products used in metallurgical industry, petrochemical

industry, glass ceramics, new materials, agriculture, textiles, etc. from 1987 to 2018. First, a statistical analysis was made

on the status quo of rare earth products in the main consumption areas and structure, and then an ARIMA forecast model for 5

consumption areas was constructed, and the consumption demand for the next five years in 5 consumption areas was predicted

and analyzed. Tt is estimated that by 2025, China’ s total rare earth demand will reach 156,600 tons, with a compound annual

growth rate of 6. 3% compared with 2018. Among them, new rare earth material products will continue to maintain an upward

development trend, and their consumption structure and consumption share in the domestic market continue to occupy an im-

portant position, accounting for 79. 43% increased from 72. 6% in 2018. Finally, policy recommendations to promote the opti-

mization of rare earth consumption structure are put forward.

Key words :rare earth elements; rare earth consumption; consumption forecast; ARIMA model





