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Abstract: The environmental damage caused by the large-scale development and utilization of primary energies,
especially fossil energy, is more and more serious, which has exerted a great negative impact on human lives.
Therefore, the development and utilization of clean energies have attracted widespread attention in the world. The
United States, Japan, the European Union, China, India and other countries or regions have started the
development and utilization of clean energies since the 20th century. On the basis of previous studies, this paper
makes clear that clean energies refer to the energies that have little impact on the environment and little risk of
environmental pollution in the production and consumption and there is no migration of elements such as C, N
and S that may cause pollution in the utilization, such as wind energy, water energy, solar energy, geothermal
energy, and marine energy. With the increasing awareness of global environmental protection, countries are
increasing investment on clean energies. Clean energies haves become an important source of optimizing global
energy consumption structure, especially since the 21st century, and the rapid development of clean energies has
effectively relieved the pressure of global primary energy demand growth on fossil energy to a certain extent; for
example, more than one fifth of the global increment of primary energy consumption in 2018 came from clean
energies. The development of clean energies has changed from "the dominance" of hydropower to "three key
parts" of wind, solar energy and hydropower. In 2000, hydropower accounted for 69.1%, wind energy 15.2%,

geothermal energy 15.4% and solar energy only 0.3%. In 2018, the incremental structure of clean energy

A P E L RA A R A R W BRI B s T 4 SE B RS (GRS OB AT[2019]410) % B

W H 39 2020-06-12; Sl H3: 2020-09-04; PIZEE & HH: 2020-09-07, TeAE4ik: E 48,

B—EHE R EoRE, B, 1978 44k, MIBFIT B . EE BP0 S RUE $ 30 TAE . i Hhk: 100830, Jb 5t TiT i I X A6 i
VUi 28 S K A AR BT IR (5 S 0 o E-mail: cuirg02@163.com,

SEIRMER: S8, <o, 1983 R4, RIBFT 0. EEMNED F= R IEIE 4t T8, 38 ifdthk: 100830, b 5T T i e X 3 46 Hh 74 % 28 5
2K JE AR EEERE S H 0 o E-mail: jguo@infomail.mnr.gov.cn,



180

ok =

consumption changed significantly, with wind energy possessed the highest proportion of 35.1%, solar energy
possessed 32.4%, hydropower 31.6%, and geothermal energy 0.9%.

Trend prediction method predicts that, compared with things of 2019, in 2050, the installed cost of
concentrating solar power will decrease by more than 70%, onshore wind, offshore wind and geothermal energy
will decrease by more than 60%, and solar photovoltaics will decrease by nearly 60%, while hydropower will
increase by more than 10%. The growth curve prediction method (SGompertz curve model) predicts that the total
global clean energy demand is about 3050 mtoe in 2030, accounting for about 18% of the global primary energy
demand, including 640 mtoe solar energy, 920 mtoe wind energy, 280 mtoe geothermal energy and 1210 mtoe
hydropower. In 2050, the total global clean energy demand is about 5700 mtoe, accounting for about 30% of the
global primary energy demand, including 1200 mtoe solar energy, 2200 mtoe wind energy, 700 mtoe geothermal
energy and 16mtoe hydropower.

According to the analysis, the following conclusions have been drawn: First, the utilization of clean energies
has a negative correlation with carbon emissions, that is to say, the higher the utilization of clean energy, the
greater the contribution to carbon dioxide emission reduction; on the contrary, the lower the utilization of clean
energy, the smaller the contribution to carbon dioxide emission reduction. Therefore, in order to achieve the goal
of carbon dioxide emission reduction, countries should pay more attention to the development of clean energy.
Second, China is at the leading level of global clean energy development. China's clean energy consumption has
grown rapidly. Since 2004, China has become the largest clean energy consumer in the world. In 2018, China
consumed 27.5% of the global clean energies, which was higher than the sum of the United States, India, Russia
and Japan, thus becoming the main force of global emission reduction. Third, the use of clean energy will change
the global pattern of primary energies. The global energy consumption pattern is basically the pattern of "three
key parts" of fossil energy coal, oil and natural gas, and clean energy and nuclear energy are in the initial stage.
With the rapid development of clean energies, clean energies will account for about 20% of the primary energy

demand in 2030, about 30% in 2050, or even higher. The global primary energy demand pattern will become "four

F+ %

key parts" of coal, oil, natural gas, and clean energy.
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Fig. 3 Consumption increment of global clean energy
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