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The Mineral Resources Demand Theory and the Prediction Model

WANG An-jian, WANG Gao-shang, CHEN Qi-shen, YU Wen-jia
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Abstract: This paper describes the energy and mineral resources demand theory centered on capita mineral re-
sources consumption and capita GDP S-shaped rules, mineral resources consumption intensity reverse U-shaped
rules and progressive laws of wave rules for mineral resources demand, and the energy and mineral resources
synthetic prediction model based on the demand theory. The primary energy, crude steel, copper and aluminum
demand tendency in China and the whole globe between 2010 and 2030 was predicted by using this model, and the
results were compared with the results obtained by other prediction methods. On such a basis, it is concluded that
this theoretical model is advanced and reliable.
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GDP S-shaped rules
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Fig. 2 Capita energy consumption and capita GDP
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Fig. 3 Capita crude steel consumption and capita GDP
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Fig. 4 Variation trend of capita Energy consumption amplitude
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*1 EKRRPEREERMMNERRETIL(BERR)
Table 1 global and china energy demand trends

2010 2015 2020 2025 2030
125 140 156 174 185
IEA, 2007 128 144 154 165 177
( ) 22.8 28.7 33.8 375 41.0
IEA, 2007 21.4 26.3 32.0 34.5 35.9
34.0 38.4 43.6 47.7 53.1
IEA, 2007 34.0 40.0 42.0 46.3 49.9
( ) 15.4 17.7 18.3 19.0 19.6
IEA, 2007 15.2 18.7 21.3 22.1 24.0
43.8 45.4 49.0 51.8 54.2
IEA, 2007 43.4 47.2 50.0 52.8 55.9
( ) 4.3 5.3 6.0 6.3 6.5
IEA, 2007 4.5 5.4 6.8 7.4 8.1
28.7 30.1 34.6 39.0 43.9
IEA, 2007 26.8 30.4 33.2 36.2 39.5
( ) 1.1 2.2 3.1 3.5 3.8
IEA, 2007 0.77 11 15 1.8 2.0
21 , 54.4%; 1918 ,
2600 , 36.8%; 2013 5.3~5.5 ( ) ,
3848 6800 , 78.9%( 2, 12, 2015~2017 1800~1900
13) 2018~2020 800
) , ) 2030
, 3~3.5 1500~1600
, 500~600 ,
, 2020 , ,
2015 , 2035 ,
, 20
2015 ,
Fz2 ZIKEPEM. H. BEKRTNERETEE
Table 2 Global and China’s steel, copper and aluminum demand trends
2010 2015 2020 2025 2030
15 17 18 20 21
Worldsteel 13.2 15.15 17.3 - -
( ) 5 5.3~5.5 45~5.0 4~45 3~35
BEMRI 5.6 6.05 6.48 - 7.2
4216 4899 5622 6132 6802
( ) IISI/ABARE 4000/3800 4700/5000 5500 6400 7300
1401 1700~1800 1800~1900 1600~1700 1500~1600
1946 2231 2393 2580 2637
( ) IISI/ABARE 2000/1865 2300/2350 2600 3000 3500
573 650-700 750-800 650-750 500-600

: Worldsteel, ABARE, BEMRI.
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Fig. 12 Global mineral resources demand trends
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Fig. 13 China’s mineral resources demand trends
4 &L
BEMRI , 4.1
2013 ,
Worldsteel :
(Graeme Hunt, 2007; Baosteel Group Corporation,
2009; Organisation for Economic Co-operation and ) ,

Development, 2007; ABARE, 2009)



146

, (PPP)
4.2
)
4.3
200
20
2E B
. 2007.
, 27(2): 85-88.
. 2001.
,32(2): 157-161.
. 2004.
30(10): 20-23.
. 2006.
(6): 22-24.
, , . 2007.
, (5): 98-100.
, . 2008.
» (9).
, . 2009.
[J1.
. 2005.
29-31.
. 2006.
, 25(5): 505-511.
, . 2003.
1. , (3): 20-22.
. 2009.
. 2009.
(5): 56-61.
. 2005.
, 41(6): 14-17.
, . 2007.
53-55.

. 2002.

GDP ,

GDP*“<S*”

1.

[].

1. :

[l

[].

, (2): 85-91.

0. + (20):

1.

[4. , 184.
1. ,

[].

[l  (3):

[M].

. 2008.

, . 2002. [].
. 23(6): 483-490.

References:

ABARE. 2009. Australian mineral statistics 2010[EB/OL].

Baosteel Group Corporation, China. 2009. Challenge and Wish of
Steel Industry in China[EB/OL].

Energy Information of Administration. International Energy Out-
look 1995[EB/OL]. [2008-8-25]. http://www.eia.doe.gov/
oiaf/ieo/index.html.

Energy Information of Administration. International Energy Annual
2005[EB/OL]. [2008-4-15]. http://www.eia.doe.gov/emeul/inter-
national/contents.html.

Energy Information of Administration. International Energy Out-
look 2006[EB/OL]. [2008-8-25]. http://www.eia.doe.gov/oiaf/
ieo/index.html.

Energy Information of Administration. International Energy Out-
look 2008[EB/OL]. [2008-10-30]. http://www.eia.doe.gov/
oiaf/ieo/index.html.

FENG Shu-hu. 2007. Shandong Province, Demand Forecast of
Energy and Mines[J]. Mining research and development, 27(2):
85-88. (in Chinese)

GAO Li-min. 2001. Shanxi Province, the number of columns of
gray mineral resources prediction and assessment[J]. Taiyuan
University of Technology, 32(2): 157-161. (in Chinese)

GUO Yun-tao. 2004. China's coal supply and demand analysis and
forecasting long-term[J]. China's coal, 30(10): 20-23. (in Chi-
nese)

Graeme Hunt. 2007. BHP Billiton — Growth through optionality.
AluminiumUBS Basic Materials Conference[EB/OL]. London.

IEA. World Energy Model - Methodology and Assumptions.
[EB/OL]. [2008-6-20]. http://www.worldenergyoutlook.org/docs/
we02007/WEM_Methodology 07.pdf.

International Energy Agency. World Energy Outlook 1998[EB/OL].
[2008-6-10]http://www.iea.org/textbase/nppdf/free/1990/weol
998.pdf.

International Energy Agency. World Energy Outlook 2007[EB/OL].
[2008-6-20] http://www.worldenergyoutlook.org/ 2007.asp.
International Energy Agency. World Energy Balance(2008 Edition)
[EB/OL]. [2008-10-15]. http://wds.iea.org/WDS/Common/Lo-

gin/login.aspx.

LI Long-quan, WEI Xiao-ping, Zhang Yan-zhi. 2007. China's en-
ergy demand forecasts[J]. The economic horizon, (5): 98-100.
(in Chinese)

LIU Bin-de, ZhANG Li-feng. 2009. China's energy demand for
vector autoregressive model and analysis[J]. Techno-economic
and management research, (2): 85-91. (in Chinese)

LIU Yan-song, WU Cui. 2008. The amount of coal production and
demand forecasting methods to discuss with the empirical
analysis[J]. Journal of Xi‘an University of Technology, (9). (in
Chinese)

LU Er-po. 2005. China's energy demand forecast model[J]. Statis-
tics and Decision, (20): 29-31. (in Chinese)

LU Er-po. 2006. Combination model in China's energy demand
forecasting[J]. Mathematical Statistics and Management, 25



147

(5): 505-511. (in Chinese)

LUO Xiang-long, ZHAO Liang. 2003. Input-output method in the
petrochemical energy forecasting application[J]. Energy sav-
ing, (3): 20-22. (in Chinese)

Organisation for Economic Co-operation and Development. 2007.
Effects of Consolidation on the Global Steel Market:
Implications of Cross Border M & A and Intra-Company
Trade[EB/OL].

QIU Hui-li. 2009. For a number of input-output model[J]. Modern
business, 184. (in Chinese)

TAO Juchun. 2005. Trend extrapolation forecasting model identifi-
cation and selection of studies[J]. Northwest Normal Univer-
sity, 41 (6): 14-17. (in Chinese)

SONG Chun-mei. 2009. China's energy demand forecast and energy

structure[J]. Academic exchanges, (5): 56-61. (in Chinese)

WANG An-jian, WANG Gao-shang, ZHANG Jian-hua. 2002. Min-
eral Resources and National Economic Development[M]. Bei-
jing: Earthquake Press. (in Chinese)

WANG An-jian, WANG Gao-shang, CHEN Qi-shen, YU Wen-jia.
2008. Energy and national economic development[M]. Beijing:
Geological Publishing House. (in Chinese)

WANG Gao-shang, HAN Mei. 2002. The demand forecast of
China’s important mineral resources[J]. Journal of the Earth.
23(6): 483-490

WANG Tao. 2006. Combined Model in energy demand forecast-
ing[J]. Energy and Environment, (6): 22-24. (in Chinese)

WANG Tao, ZHANG Yi-Xiang. 2007. Hubei energy demand predic-
tion[J]. The decision-making reference, (3): 53-55. (in Chinese)



