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Renewable energy, as an important part of the world's energy system, is conducive to the harmonious devel-
opment of humanity and nature. China has been paying considerable attention to renewable energy given the
growing pressure of energy shortages and environmental deterioration. The legal framework of renewable en-
ergy in China has greatly contributed to the achievements already made in this field; however, it is still in-
sufficient to integrate renewable energy into the national energy system. This paper, in light of the comparisons

of various state practices, critically reviews the problems of China's renewable energy law and policy such as
problems with fragmentation, obsolescence, and lack of operability. In addition to identifying the consequent
disadvantages, this review also presents improvement recommendations.

1. Introduction

The past few decades have witnessed fossil fuels and other non-
renewable natural resources heading towards depletion and environ-
mental pollution becoming increasingly serious [1]. As an alternative
energy source, renewable energy has been considered the strategic
choice to combat the energy crisis, reduce environmental pollution, and
promote socially and economically sustainable development [2]. China
is currently the largest energy consumer in the world due to its ongoing
rapid industrialization and urbanization [3]. However, the remaining
exploitation durations of coal, oil and natural gas resources in China are
less than 100, 15 and 30 years respectively. The reserves of the main
traditional natural resources are all below the world average level [4].
As a result, the Chinese government has decided to take various mea-
sures to vigorously develop renewable energy [5].

China's renewable energy law and policy system, as an essential
supportive factor, has played a vital role in speeding up the exploitation
of renewable energies. The statistics of the National Energy
Administration (NEA) show that China's renewable energy has in-
creased spectacularly since the 12th Five Year Plan. Wind and solar
power installed capacities have especially maintained rapid annual
growth, with both ranking first in the world for years [6]. Nonetheless,
there are limitations within the current framework of China's renewable
energy law and policy that impede the further development of renew-
able energy. Therefore, improving China's legal and policy system of

renewable energy according to the present situation of renewable en-
ergy industry is of great theoretical and practical significance.

This paper has three main objectives. First, to sort out the frame-
work of China's renewable energy law and policy; second, to identify
the advantages as well as disadvantages of the current legal framework
by a comparative review of other state practices; third, to present
suggestions to establish a more systematic and efficient renewable en-
ergy law and policy system.

2. Framework of China's renewable energy law and policy

Before the 1990s, the main purpose of the development and utili-
zation of renewable energy in China was to supplement the shortage of
agricultural fuels. The relevant guidelines at that time were thus basi-
cally rural energy construction policies. From the 1990s to 2005, spe-
cialized policies and laws for renewable energy were gradually released
that approached the issue of air pollution in addition to rural energy.
Among them, the most important one is the Renewable Energy Law
(REL), which came into being in 2005 and was amended in 2009. There
are also related laws regarding the issue of renewable energy, such as
the general energy laws or environmental and climate protection laws.
China has developed a series of five-year, medium and long-term plans
that set out guidelines and objectives for the promotion of renewable
energy. These national plans enjoy special positions in the system of
renewable energy law and policy and sometimes even produce more
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Fig. 1. General framework of China's renewable energy law and policy.

efficient effects of implementation than the laws. Thus far, China has
formed a comprehensive renewable energy legal system essentially
based on the REL and supplemented by other related laws and policies
(Fig. 1).

2.1. Specialized rules of renewable energy

The REL is the basic law for the exploitation and utilization of re-
newable energy in China. It comprehensively covers various aspects of
renewable energy in its different chapters such as resources investiga-
tion and development planning, industrial guidance and technical
support, popularization and application, price control and cost appor-
tionment, economic incentives and supervisory measures, and legal
responsibilities [7]. To implement the REL, the central ministries and
local governments have formulated a series of department rules, local
government rules and other regulatory documents.

There are special rules of renewable energy issued by different au-
thorities at the central level. However, the implementation of renew-
able energy laws is not solely dependent on the “command and control”
pattern, in which orders from Beijing are received by the provincial
governments and then passed to municipal or county level bureaucrats
[8]. Provinces (autonomous regions, municipalities) also make local
legislation for the exploitation and utilization of renewable energy
based on their own energy situation and economic level (Fig. 2).

2.2. Unspecialized rules containing regulations of renewable energy

In addition to special renewable energy laws, other laws may also
involve this issue (Fig. 3). For example, as a type of energy, renewable
energy is covered in the Energy Conservation Law (ECL), which en-
courages, inter alia, the development and utilization of renewable en-
ergy. The Electric Power Law also supports electricity generation
through clean energy resources.

Moreover, environmental and climate protection laws also include
renewable energy issues. Due to its clean and low-carbon features, re-
newable energy can largely reduce pollutant emissions and produce
significant environmental benefits [9]. China is the world's largest
emitter of greenhouse gases, sulfur dioxide, nitrogen oxides and air
particulate matter because 67% of primary energy consumption and
73% of electricity generation are from coal [10]. With the increasing
concern for environmental protection, the goals of improving energy
efficiency and exploring renewable energy are clearly reflected in
China's environmental and climate protection laws.

2.3. National plans

Last but not least, policy is playing a vital role in the promotion of
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renewable energy. The development of renewable energy is not only a
legal issue but is also a political and economic one. Therefore, China
has formulated a series of national plans as important strategies for the
development and utilization of renewable energy (Fig. 4). It is generally
acknowledged that policies can be flexible and quick in addressing
problems. Sometimes they may deliver faster and more convenient ef-
fects than the laws. The national plans thus have a high position in
China's renewable energy law and policy system in terms of setting
basic guidelines and periodical targets, which greatly assist in im-
proving the market mechanism, optimizing the allocation of social re-
sources and mobilizing the enthusiasm of renewable energy investment
[11].

In summary, it can be seen that China's renewable energy legal
system has made great progress from scratch after several decades of
development. China has gradually formed a relatively complete law and
policy system of renewable energy, mainly based on the REL and sup-
plemented by corresponding supporting laws and regulations. Under
the guidance of renewable energy policies and laws, the development
and utilization of renewable energy in China has shown an unprecedent
development trend.

3. China's achievements in renewable energy

Thanks to the REL-centered renewable energy laws and policies,
China's renewable energy has entered a rapid and large-scale stage of
development. Installed capacities and industrial technologies have
made remarkable achievements.

3.1. Installed capacity of national renewable energy power

In the past decade (2008-2017), the capacity of solar, wind and
hydro power installations increased at average annual rates of 135.3%,
34.6% and 7.1%, respectively. Until the end of 2017, China's installed
generation capacity of renewable energy was 635 million kW, which
constituted 35.7% of the total installed capacity of electric power.
Among them, the 341 million kW of installed hydropower capacity
holds the largest fraction, taking up as much as 19.2%; the wind power
installed capacity of 164 million kW is 9.2% of the total; and the in-
stalled capacity of solar power is 130 million kW, which accounts for
7.3% [12]. The entire national consumption of renewable electricity in
2016 was 1506 billion kW, 25.3% of the total electricity consumption,
with year-on-year growth of 0.9% [13].

3.2. Development of renewable energy technology

The application technologies of renewable energy have gradually
matured, especially wind and solar energy. In recent years, low-wind
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Fig. 2. Specialized renewable energy rules.

power generation technology, wind power consumption technology,
and micro grid technology have made great progress. Energy storage
technology is also gradually developing and improving. It has been
reported that China has become a major producer and exporter of re-
newable energy technology. Approximately two-thirds of the world's
solar panels and nearly half of the world's wind turbines are provided
by China [14]. In terms of hydropower, China has built the highest
double-arch concrete dam, over 300 m tall. However, there is still a
large gap between China and other countries regarding the core tech-
nologies and innovation capabilities. This will be a prominent ob-
struction to the rapid development of China's renewable energy in-
dustries.

4. Renewable energy laws and policies of other States

The smooth development of renewable energy is inseparable from
the support and guarantee of laws and policies, as is clearly illustrated
by several advanced countries.

4.1. Germany

Germany is currently the most successful country in the promotion
of renewable energy towards a sustainable energy system transition.
The history of the development of renewable energy in Germany shows
that timely adjustment of relevant policy and legislation is the vital
factor. Early in 1991, Germany promulgated the Electric Power
Transmission Act — the legislative beginning of promoting the devel-
opment of renewable energy. The Act provided preferential loans and
high standard subsidies for electricity suppliers. In 1998, liberalization
reform was launched in the power market, which demanded further
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legal incentives. As a result, the German government passed the special
legislation of the Renewable Energy Law (EEG) in 2000, which has
proven to be the fundamental legal basis for the strong advancement of
renewable energy in Germany.

The EEG has gone through several revisions since its enactment
according to the actual situation of renewable energy development and
markets in Germany. EEG 2000 clearly defined the applicable object of
preferential policies and obligation undertakers. It also established in-
centive policies for renewable energy, such as feed-in-tariffs and special
subsidies, which were later improved by EEG 2004. EEG 2009 ex-
panded from the previous 12 clauses to 66 clauses and put forward
marketization terms for the first time. EEG 2012 after two partial re-
visions, adjusted the feed-in-tariffs reduction mechanism based on new
power capacities and further encouraged renewable energy to enter the
market. In EEG 2014, subsidies for renewable energy generation were
strictly controlled and photovoltaic power would be promoted to the
market in stages. The newest version, EEG 2017, imposed restrictions
on the scale of annual bidding to avoid overexploitation of wind energy
resources. Additionally, it fully introduced the renewable energy gen-
eration bidding system, which marks the comprehensive promotion of
renewable energy generation marketization [15].

Because of the complete and concrete laws and policies, the re-
newable energies of Germany, in particular the electricity sector, have
experienced unprecedented growth rates [16]. The German Renewable
Energy Federation (BEE) has published scenarios showing that 47% of
Germany's electricity needs could be covered by renewable sources by
2020. The BEE emphasizes that this target could be achieved as long as
the policy framework is stable and reliable [17], hence the importance
of policy support.
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Fig. 3. Unspecialized rules containing regulations of renewable energy.

4.2. Japan

Japan ranks among the world's largest powers in the field of re-
newable energy development and utilization, the most important
reason for which is its timely revision and formulation of laws and
policies on renewable energy. The Japanese government follows the
principle of “legislation goes first” to ensure that the industry of re-
newable energy always has laws to rely upon, especially those that fit
changing situations. Since 2003, a Renewable Portfolio Standard has
been in practice with an annual target for electric retailers to use 1.6%
of the electricity generated from renewable energy (excluding large
hydropower) [18]. To further develop renewable energy industries, the
Japanese government formulated a Strategic Energy Plan in 2006,
which was updated in 2014 due to the Fukushima nuclear catastrophe.
In 2015, the new Governmental Energy Outlook to 2030 was approved,
which suggested that the appropriate share for renewable energies
should reach 22-24% in 2030 [19]. Moreover, a concept of “benchmark
utilization” was proposed that requires electric power enterprises to
complete a certain amount of renewable energy exploitation and uti-
lization obligations each year. Otherwise, regular improvements will be
mandated, or the enterprises may even be punished by a high penalty of
1 million yen [20].

4.3. Australia

Being fully aware of the significance of renewable energy to its
society and economy, Australia also established a complete legal and
policy system to serve as an external driving force for the development
of renewable energy. In 2001, Australia promulgated the mandatory
Renewable Energy Target (RET), the first country in the world to set
renewable energy development goals in the form of law. The RET was
extended in 2009 to ensure that 45,000 GW of electricity is derived
from renewable energy sources every year by 2020, covering 20% of
the country's entire electricity consumption [21]. To achieve this new
aim, two Acts—the Renewable Energy (Electricity) Act and the Re-
newable Energy (Electricity Charge) Act—were formulated. Based on
the RET, comprehensive energy laws and special laws were also en-
acted.

It is worth mentioning that Australia broadly applied incentive
policies such as financial subsidies, tax relief and credit loans in various
fields that use renewable energy, which turned out to be very effective
especially in the transportation industry where much energy is needed.
Maximum subsidies of 20 thousand Australian dollars were provided
for the infrastructure of operating facilities that supply E10 ethanol-
blended fuel and the federal consumption tax was reduced by 0.38
Australian dollars for each liter of ethanol [22].
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Fig. 4. National plans concerning renewable energy.

In addition, Australia launched an energy market reform that aimed
to break market monopolies in the energy sector and ensure stable and
affordable energy for the public. For this purpose, Australia developed a
special energy market law. Measures such as attracting investment in
the energy market, increasing competition and offering tax incentives
were taken for the implementation. As is stipulated by the 2006
National Energy Effectiveness Framework, the self-regulatory me-
chanism of the market is the key to fulfilling Australia's strategic ob-
jectives of renewable energy development.

4.4. France

France is in the leading position in the European Union regarding
renewable energy development and utilization. The 2005 Energy Law
established the guidelines for energy policy and required that the pro-
portion of renewable energy in the energy consumption structure reach
10% in 2010. Moreover, it delineated a wind energy development zone,
where the pricing mechanism was set by the government [23]. In the
2008 Renewable Energy Development Plan, it was regulated that solar
panels of less than 30 m? were free of duty. The 2010 Grenelle II Act
revised the previous provisions of wind energy development and en-
couraged large-scale wind energy use in suitable areas. The 2014 En-
ergy Transition for Green Growth Bill set a target to increase the frac-
tion of renewables in final energy consumption to 32% by 2030 [24].

Based on the experience of the above countries, the advancement of

renewable energy development and utilization is to a large extent due
to scientific and appropriate renewable energy laws and policies. The
effective measures, which China can use for reference, can be sum-
marized as follows: timely formulation and adjustment of laws, com-
plete and concrete law provisions, a high standard of renewable energy
utilization proportion, promotion of market competition, proper fi-
nancial subsidies, and avoidance of overexploitation of renewable en-
ergy (Table 1). The advanced practices of other countries clearly reflect
the shortcomings in China's renewable energy law and policy system.

Table 1
Efficient measures taken by typical countries.
Measures Germany Japan Australia France
Timely formulation and adjustment of v v v N
laws
Complete and concrete law provisions v v v v
High renewable energy utilization v v v N
proportion
Promotion of market competition v
Financial subsidies v v v
Avoidance of overexploitation of v N

renewable energy

216
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5. Problems arising from China's renewable energy law and policy

China's renewable energy laws and policies have provided strong
driving forces to start renewable energy projects. However, compared
with other countries, they are still insufficient to integrate renewable
energy into the existing national energy system and scale up the de-
velopment of renewable energy.

5.1. Complex law and policy system

The four figures in Section Two vividly exhibit the complexity of
China's renewable energy law and policy system. This leads to several
difficulties. First, there are large numbers of policies and laws that
regulate renewable energy, including central level and local level laws,
general laws and specialized laws. In this case, the regulations of a
certain issue are scattered in various rules. For example, all renewable
energies are generally under the uniform management of the NEA,
whereas water, ocean, and geothermal energies are respectively in the
charge of the Ministry of Water Resources, the State Oceanic
Administration and the Ministry of Land and Resources. This institu-
tional separation could lead to the situation that renewable energy
programs have to pass multiple examinations and approvals of different
departments, which is a great burden. What is more, the rules for-
mulated by various departments could be inconsistent with one an-
other. For example, the Notice of the National Development and Reform
Commission on Issuing Administrative Provisions on Renewable Energy
Power Generation stipulates that power generation enterprises can
apply to be connected to the power grid as long as they have admin-
istrative licenses. However, the Electric Power Law additionally re-
quires the power generation stations to have legal personality.

Second, the confusion between law and policy aggravates the
complexity. At present, China lacks special administrative rules and
local regulations regarding the development and utilization of renew-
able energy, except for the REL. Moreover, many of the provisions in
the REL are only principles without strong practicability. Specific op-
erations thus often rely on policy documents. Although policies are
advantageous to permit flexible and faster promotion of renewable
energy, in the long run, modifications of policies may not maintain
stability with respect to the rights and obligations of renewable energy
producers and may even weaken the authority of the law [25].

5.2. Vague legislation and low operability

In addition to the defects of the legal system per se, some provisions
of laws in China are rather vague and lack operability. In contrast, one
common characteristic of the legislations of Germany, Japan, Australia
and France is that they are highly operational. Taking the German EEG
as an example, after a principled explanation to a general provision, it
will usually further explain how to apply it in specific operations or
special circumstances. For example, when regulating the duty of grid
connection, the EEG stipulates that the power grid operators are gen-
erally obliged to connect renewable energy generation facilities into the
power grid access points without delay. In addition, at the specific level
of operation it also thoroughly clarifies what procedures should be
taken by the power grid operators, in what period of time the grid-
connection requests should be dealt with, and what kind of responsi-
bility the power grid operators should bear if they fail the obligations.
Japan also stipulates an exact number of penalty for electric power
enterprises failing the “benchmark utilization” [20].

Unfortunately, this is not the case in most of China's stipulations.
Overall, the provisions related to renewable energy are too principled
and generalized, probably because China started late in this area. For
example, Article 13 of the REL stipulates that “the State shall encourage
and support grid synchronization of power generated by using renew-
able energies”, but there are no specific measures to implement this
provision. Article 6 of the ECL regulates that “the State implements the
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energy conservation target responsibility system and the energy con-
servation examination system and takes the completion of energy
conservation targets as an item to assess and evaluate the performance
of the local government and the persons in charge thereof.” This article
is impractical because it does not provide what the “energy conserva-
tion target” is, who should evaluate whether the target is achieved and
in what process, and what kind of responsibility the local government
and the persons in charge should take. Neither this law nor other
supplementary rules provide detailed explanations.

5.3. Industry monopoly and market monopoly

At present, the biggest obstacle to the reform of China's energy in-
dustries is monopolies: industry monopolies and regional market
monopolies.

Conventional energies have evolved for many years and have oc-
cupied monopoly positions in the market. Traditional energy-related
industries are the major tax-payers in local places and may even be
invited by local governments to invest under preferential policies. In
this case, renewable energy has difficulty breaking through. For ex-
ample, the rich renewable energy resources in the northeast, north and
northwest of China, which cannot be consumed locally, are supposed to
be transmitted to the east and south of China, where the demand for
electricity is large, through extra-high voltage transmission lines.
However, to protect their own power plants and related industries,
governments in the east and south of China are reluctant to accept the
transmitted electricity. Due to local protectionism, the installed capa-
city of thermal power plants has increased in 2016, the largest growth
period since the 12th Five Year Plan. This is obviously not in line with
the present trend and compresses the power generation space for new
energies.

Some areas of renewable energy are also under the monopoly of the
state. Nonetheless, this is mainly because the exploitation of renewable
energy is highly risky, and the massive investment could hardly be af-
forded by private enterprises. Hopefully, this is only a tactic at present
since the development of renewable energy is not yet mature. In the
long run, market principles should play the leading role so that the
public could have access to stable and affordable renewable energy
resources.

5.4. Lack of financial subsidies

The development of renewable energy has been impeded by in-
adequate subsides. The cost to develop and use renewable energy is
much higher than that of conventional energy. However, financial
support for renewable energy is rather limited, whereas that for fossil
fuels is overexploited [26]. The additional fund for renewable energy
was supposed to reach 80 billion Yuan in 2016, basically consistent
with the amount of subsidy. Nonetheless, the actual collection was far
below that amount, which constitutes an important reason why sub-
sidies cannot be available in time. It has been pointed out that the
power plants of most companies refuse to pay additional taxes for re-
newable energy, to which the REL provides no specific penalties as in
Japan. Until the end of 2017, the subsidy gap for renewable energy had
grown to 100 billion Yuan and would possibly break through 200 bil-
lion Yuan in 2020 [27,28].

5.5. Abandonment of renewable power

The phenomena of abandoning wind and solar power in some re-
gions is becoming serious [29]. The energy sector in China was ori-
ginally set up for conventional fossil fuels to be operated and managed
on a large power and grid system. This discriminates against renewable
energy because of its fluctuation and intermittency in production. Due
to the incapacity of the power grid transmission system, there exists
inconsistence between electricity generation and the power grid. As a
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consequence, part of the renewable energy power could neither be
exported nor consumed locally [30]. Since 2015, the abandonment
problem has been become severe. A considerable quantity of renewable
electricity is discarded every year. Taking wind electricity as an ex-
ample, average rates of 15%, 21% and 12% of wind power were dis-
carded in 2015, 2016 and 2017, respectively [31,32]. The situations in
Gansu, Xinjiang, Jilin and Inner Mongolia are even worse, where 33%,
29%, 21% and 15% were abandoned in 2017 respectively [32]. Asso-
ciated with the problem of the abandonment of renewable power is
“face projects”, which is usually a manifestation of political achieve-
ments. In many places these projects were quickly constructed and then
quickly demolished, which is, in essence, a large waste of energy [33].

6. Improvement of renewable energy law and policy in China

It is inevitable that laws always lag behind. The smooth develop-
ment and exploitation of renewable energy in China call for more sys-
tematic and efficient laws and policies.

6.1. Integration of the renewable energy legal system

Compared with other countries, China should make great efforts to
improve its renewable energy legal system. The REL, which at present is
the only law specifically regulating the issues of renewable energy, does
not sufficiently meet practical needs. A basic law in the field of energy,
the Energy Law, should be formulated as soon as possible. Based on this
law, the provisions on renewable energy scattered in different laws,
administrative rules, departmental regulations and local government
regulations can be systematically integrated or cleaned up. The con-
tinuity and consistency of related laws and policies could also be
maintained. Policies that have been proven mature by practice can be
gradually raised to the level of laws or regulations to enhance their
authority and binding force.

Before the formulation of the Energy Law, the existing REL should
be timely tracked and assessed. In fact, renewable energy in China is
now at a stage of rapid development, and is facing changing technology
progress and various problems encountered in large scale advancement.
Therefore, it is necessary to timely track the implementation of re-
newable energy laws and make requisite revisions accordingly. In this
respect, the German EEG sets a good example, having been revised at
least 5 times since its enactment in 2000. Regular follow-up and eva-
luation mechanisms will enable the government, legislators and the
public to monitor the implementation and problems of the renewable
energy laws and policies, and carry out standardized management of
renewable energy legislation.

6.2. Practicability of renewable energy laws

High requirements for the practicability of laws will be helpful for
interested parties to fulfill their obligations in accordance with provi-
sions specific enough to follow. Therefore, a more specific and enforced
version of the REL is needed, based on which China's State Council and
relevant departments should formulate specific implementation rules
[10]. Provinces, autonomous regions and municipalities directly under
the jurisdiction of the central government should enact local laws and
government regulations in light of the status of renewable energy in
their own regions, establish renewable energy registration databases,
and improve the supervision and management systems. As in advanced
countries, China should also set mandatory development goals for the
use of renewable energy in the form of laws and supervise their com-
pletion [34]. With respect to legal responsibilities, they should be
clearly stipulated for power grid operators, oil sales enterprises, and
enterprises that operate gas pipeline and heat pipe networks. Those
failing to implement energy-saving measures should be strictly pun-
ished with an increased penalty [33]. Improving the preciseness and
meticulousness of the REL will increase the workload of legislators but
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will reduce the deviation and loopholes in the implementation of the
law regarding the lack of practicability.

6.3. Application of market economic means

The successful experience of Germany and Australia displays that
market mechanisms play a decisive role in the development and utili-
zation of new energy. Legislators of both states focus on the application
of economic means to solve legal problems. To eliminate monopoly in
the energy market, China should differentiate the functions of the
government and the market and strengthen the basic role of the latter.
Market-driven mechanisms are essential for renewable energy devel-
opment, the core of which is to establish an open and competitive
modern market system so that the allocation of resources could be
optimized [10]. Additionally, supportive mechanisms are needed to
trigger renewable energy deployment in all sectors and provide in-
centives to improve the competitiveness of renewables [17]. Moreover,
China should incorporate the external cost of energy into prices, bal-
ance the prices between renewable energy and traditional fossil energy,
and provide equal market opportunities for renewable energy tech-
nologies. An open, free, and competitive market mechanism is the de-
terminant of China's renewable energy development and utilization.

6.4. Sufficient financial support

The rapid development of renewable energy is inseparable from
adequate funding, as is particularly illustrated by Japan and Germany.
Renewable energy, such as wind, solar and biomass energy, has rela-
tively high cost due to its vast capital needs, high technical require-
ments, long cycles and delaying benefits, and thus cannot compete with
traditional energy in early stages. As a result, the cultivation of the
renewable energy market needs various financial supports such as
government subsidies, tax relief, mandatory market quotas, guaranteed
purchases and other supportive measures. The subsidy shortage for
renewable energy in China is becoming worse. To fill the gap, an ef-
fective method would be to establish a national renewable energy de-
velopment fund. In the meantime, local governments at all levels are
encouraged to raise funds through various channels. Provincial and
municipal energy departments and agencies should, in conjunction with
relevant departments, monitor and evaluate the settlement of electricity
charges, the availability of subsidy funds and the operation status of
enterprises [35]. Such information should be regularly issued to the
public to remind enterprises of the investment and operation risks and
to rationally control the development pace of renewable energy.

It needs to be noted that financial supports must be based on the
national conditions and the market environment. Inappropriate sub-
sidies might lead to excessive market distortion. The purpose of sub-
sidies is not just to assist renewable energy industries to survive and
make profits; the ultimate aim is to improve their market competi-
tiveness to eventually get rid of subsidies.

6.5. Rational planning of renewable power generation

Renewable energy, especially wind and solar energy, are inter-
mittent, unstable and hard to be adjusted for peak periods of power
consumption, which reflects the new conflict of unbalanced power
supply and demand. To reduce the abandonment of wind and solar
power, the following aspects can be taken into consideration: First,
under the existing energy system, thermal power has the de facto
priority because of the government's annual planning of power gen-
eration indicators. In the future, the economic and social development
planning should give priority to the development of renewable energy.
Different levels of government should define the binding indicators of
renewable energy development, such as regulation of the minimum
guaranteed purchase hours for renewable energy generation and sign
preferable contracts with power grid operators to ensure that new
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energy power is used first [34]. Second, with the intermittent char-
acteristics of wind and solar power, power storage and heat storage
devices should be added on the supply side. On the demand side, smart
power meters could effectively guide power consumption and realize
the efficient production and rational utilization of renewable energy
generation. Third, similar to Germany, China could also restrict the
development scale of wind and solar energy power to avoid the over-
exploitation of wind energy resources [36]. “Face projects” should be
strictly forbidden to prevent the waste of funds and resources.

7. Conclusions

Energy demand in China has risen rapidly and reached an un-
precedented level due to the country's high-speed economic growth and
modern development. The shortage of energy and the deterioration of
the natural environment have seriously restricted the sustainable de-
velopment of China's economy and society. To some extent, renewable
energy is a solution that strikes a balance among energy security, en-
vironmental protection and economic efficiency. It is undeniable that
China's renewable energy is in a rapid developmental stage. However,
compared with the potential, it is still underexploited. There is still
much room to develop large-scale renewable sources in the future en-
ergy system, along with technological and economic development.

The current pressure from the energy supply requires a growing
proportion of renewable energy in total primary energy consumption.
These real demands urgently need to be answered by the REL and other
related laws and policies. China's present legal framework for renew-
able energy is of limited help due to its fragmentation, obsolescence,
and low operability. The Chinese government needs to integrate the
renewable energy law and policy system, improve the practicability of
the REL, apply market economic means, provide sufficient financial
support, and rationally plan renewable power generation. It is hoped
that through these means more systematic and efficient supports could
be provided for the overall healthy development of the renewable en-

ergy industry.
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