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Abstract: This paper is the result of mineral exploration engineering.

[Objective] Silver, as an important precious metal, has both industrial and financial properties and is crucial to promote national
economic and social development. It is important to systematically analyze the characteristics of silver resources and demand trends
for emission reduction and resource security in China. [Methods] From the perspective of the development of the silver industry, the
characteristics of the application, geology, supply and demand and market of silver are summarized in China. According to the
demand driven difference between industrial silver and non—industrial silver, the demand of silver is predicted using S—curve and
ARIMA models in China from 2022 to 2035. [Results] Based on the resource status and demand forecast results of silver mines, the
following results are obtained: (1) Silver mines have the geological characteristics of "four more and four less". It means that the total
amount of resources is large and the available resources are few; more small deposits, less large deposits; more lean ore, less rich ore;
more concomitant deposits, fewer independent deposits; (2) With the continuous growth of silver application field, domestic mine
resources and renewable resources cannot meet the demand, so it is necessary to import silver ore and other concentrates (used to
produce silver by—products, such as lead concentrates, zinc concentrates, etc.) to supplement the gap; (3) From 2022 to 2035, the
demand for silver in China will continue to grow, from 5800 t to 9500 t, with an average annual growth rate of about 3.7%; (4) From
2022 to 2035, the demand for industrial silver in China will grow rapidly, from 3800 t to 7000 t, with an average annual growth rate
of 4.4%. Photovoltaic systems are the main field driving the growth of industrial silver demand; (5) From 2022 to 2035, the demand
for non—industrial silver in China will grow slowly, from 2000 t to 2500 t, with an average annual growth rate of 1.7%.
[Conclusions] Based on the above research results, in order to promote the development of the silver industry chain, the following
suggestions are put forward: (1) The position and role of silver in the future national economy should be paid more attention; (2) A
variety of ways should be adopted to ensure the supply capacity of silver resources; (3) The added value of industrial silver products
should be improved to provide guarantee for energy transformation and high—end manufacturing by increasing technological
innovation and carrying out deep processing; (4) The national and private silver reserve and security system should be established to

avoid large fluctuations in silver prices.

Key words: silver; resource characteristics; demand forecast; new energy background; mineral exploration engineering; China
Highlights: (1) According to the resource characteristics and consumption status of silver in China, the demand is predicted using
the S—curve and ARIMA models; (2) The two—phase S—curve wave of industrial silver consumption in developed countries was
summarized and proposed, and the law is applied to the demand forecast of industrial silver in China.
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& 3 1990—2020 F FEIF T k3R K 2R EFE FR B RO & BIRFHE

Table 3 Characteristics of China's non industrial silver consumption and world silver price from 1990 to 2020

% brifE 2 ADF{H ADFHIP{H HELYNIEPS BRI
e T AR o = 8.09x10° 899.20 0.54
BN 70.77 7.41 -0.02 0.64 0.94%* 0.73%*
T MRRIRTES% KT R ERL,
% 4 ARIMA EAEBAEHITE
Table 4 ARIMA simulation statistics
R’ RMSE MAPE MAE MaxAPE MaxAE IEAHBIC
0.89 22 23.80 0.99 98.18 11.61 1.78

#: R*. RMSE. MAPE. MAE. MaxAPE. MaxAERIBIC/r AR RUE R ¥WIHRIRE. PR E 4 iR E PRz,

IRORAEN T 73 PR 72 SRR A0 5 22 A DU 30745 2 AE D
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Table 5 Forecast results of world silver price from 2022 to 2035
oy TR BAIE T BfE R EA TR BAF FRR** BF bR
2020 20.55 2028 23.74 12.12 35.36
2021 21.51 17.15 25.86 2029 24.23 11.99 36.47
2022 20.7 13.74 27.66 2030 24.73 11.9 37.55
2023 21.39 13.57 29.2 2031 25.23 11.84 38.61
2024 21.81 13.08 30.55 2032 25.73 11.81 39.66
2025 22.29 12.76 31.83 2033 26.24 11.8 40.69
2026 22.77 12.49 33.05 2034 26.76 11.81 41.71
2027 23.25 12.28 34.22 2035 27.28 11.85 4271
e BACRFETL/E A 2 REIS% I BE KT
%6 REEIWREHE/ZRENERBRMNIE (y—x) BEIUSER
Table 6 Simulation results of non-industrial silver consumption/demand and world silver price (y—x)
WEXRR WA R R MAE MAPE RME
LRI y=100.35x—134.65 0.88 211.23 0.35 304.64
BHHLA 1=188.25¢"!" 0.54 551.32 0.47 1144.64

PIEE/Rcy y=1217.5In(x)—1168.3 0.89 198.01 0.32 293.37
ZIWAMAE QD y=—1.66x>+154.2x-425.51 0.90 170.02 0.27 274.00
ZWE G y=—0.059x*+1.585x+105.68x—254.26 0.91 169.71 0.25 272.68
ZWAME 4D y=—0.026x*+1.9x’—48.02x*+587.38x—1636.3 0.92 169.58 0.30 254.57
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