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Abstract

Recently, wind and solar PV power industries have entered a stage of large-scale development in China.
In this study, scenarios and an input-output model are built to assess the economic impacts of wind and
solar PV power development in China from 2016-2030. Compared to the reference scenario, more added
value is brought about in the development scenario while both scenarios generate the same amount of
electricity. In the development scenario, the quantitative analysis implies that the added value brought
about by wind and solar PV power industry, directly and directly, is about 5.0 times in 2030 more than
that in 2015. During 2016-2030, about 8674 billion RMB (1300 billion dollars) and 6949 billion RMB
(1042 billion dollars) added value could be generated respectively by wind power industry and solar PV
power industry, accounting for about 0.58% and 0.47% of GDP. In addition, the main interdependent
industries stimulated by wind power industry or solar PV power industry are different from those
stimulated by coal-fired power industry.
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1. Introduction

In recent years, wind and solar PV power industry have formed a relatively complete industrial chain,
and has entered a stage of large-scale development in China [1]. Development of wind and solar PV
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power has multiple impacts on environment, economy and society, such as greenhouse gas mitigation,
energy security, air quality improvement, green economic development and so on [2-9]. Among all these
impacts, the economic impacts play very important roles in deciding whether or not to carry out an
economic activity. Though cost of wind and solar PV power generation is higher than that of coal-fired
power generation currently, investment in wind and solar PV power industry will stimulate development
of other interdependent economic sectors and contribute to GDP growth. It is a field worthwhile to be
further studied and some researches on direct economic impact assessment have been conducted.
However, indirect economic assessment of China's wind and solar PV power industry still remains to be
further studied and supplemented. In addition, what the economic impact of wind and solar PV power
generation replacing coal-fired power generation at an economy-wide scale is also worth studying.

Therefore, the aim of this study is to quantitatively assess the impacts of wind and solar PV power
development on economic issues such as sectoral output and GDP by applying scenario analysis and an
I/O model. Besides, the economic impact of wind and solar PV power generation replacing coal-fired
power generation is also analyzed. The economic impacts in this study refer to the direct and indirect
economic gains stimulated by wind and solar PV power development. The results can provide more
comprehensive references for the public and policy-makers, especially when China’s economy
development speed is slowing down.

This paper is organized as follows. Section 2 introduces methodologies for studying the economic
impacts of wind and solar PV power development in China. Results and discussions are displayed in
Section 3. Finally, Section 4 draws further conclusions based on those results.

2. Methods

By summarizing previous articles [5,10-16], there are mainly four types of methods to analyze the
economic impacts of renewable energy like wind and solar PV power. (1) largely spreadsheet-based
analytical model [10-12], (2) econometric model [13], (3) CGE model [14], and (4) economic input—
output (I/O) model [5,15,16]. Among all these methods, the I/O model is most suitable to analyze the
direct and indirect economic impacts when the data is sufficient, as it’s clear in structure and intuitive in
results. Therefore, in this study, a special I/O model is established to study the economic impacts of wind
and solar PV power development in China from 2016 to 2030.

2.1. definition of economic impacts in this study

The economic impacts in this study are defined as the gross output value and the added value
generated directly or indirectly by wind and solar PV power industry. Difference of economic impacts
between the reference scenario and development scenario reflects the net economic benefits of wind and
solar PV power development. Also, the distribution of economic impacts on the interdependent industries
stimulated by wind and solar PV power industry is discussed, which has been compared with coal-fired
power industry.

2.2. setting of scenarios

In order to study the economic impacts of China's wind and solar PV power industry from 2016 to
2030, this study sets up two scenarios for China's power generation sector, the reference scenario and the
development scenario. The development scenario is set to represent the development of power generation
sector that is most likely to occur through 2030, where installed capacity and power generation of each
power technology are set according to Policy Baseline Scenario of the DERC-P power sector model,
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