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	Paper Title: Asymmetric impacts of macroeconomic and oil price shocks on Chinese renewable energy industry
	Abstract: Business cycle has been found to be mainly influenced by shocks in the world oil market. It raises great interests whether renewable energy promotion leads to a more sustainable economic growth for China, one of most important developing economies in the world. To answer this question, this paper examines key macroeconomic and oil indicators on the development of renewable energy sector in China. We model these shocks as predetermined using a structural model of Chinese economy and then examine the impacts on the transition process of renewable energy consumption and investment. Our results present significant yet asymmetric impacts of macro shocks associated with the inflation, business cycle and monetary policy while oil price shock is 2-3 times larger than macro shocks. It also presents a transition duration of one quarter for investment and 2-3 quarters for consumption in renewable energy growth in China. All the evidence is important to the promotion of renewable energy sector in China.
	Keywords: 
	JEL Code: P23; E32; O11
	Introduction: The emergence of renewable energy may be an alternative way to promote economic growth, overwhelming the fluctuations from world oil market. This is in particular of great interests by emerging markets, due to fast growing of energy demands, population and industrial production growth in the developing world. China, the most important developing country, seems to be the first to take actions and has achieved leapfrog development in renewable energy transition, with its installed capacity of renewable energy ranking top in the world. It is important to know whether renewable energy transition leads to a more sustainable economic growth for the most important developing economy in the world. To answer this question, it is important to examine those key macro and oil factors on the transition of renewable energy in China. The dynamics of inflation based on the inflationary price shocks may have important impacts on different sectors of the economy, in particular, promoting consumption and investment in renewable energy sector. Shocks associated with business cycle and monetary policy may also have similar impacts. Apart from macro shocks, shocks from oil market may also be important, where renewable energy has received a great deal of attention as a major substitution of the traditional oil market. Evidence from these aspects may gain important and useful insights to the transition process of renewable energy sector in one of the most major developing economies.
	Methodology: We employ a two-stage approach where we first construct the macroeconomic and real oil price shocks using the identification procedure from DSGE framework in Blanchard and Gali (2007). We start from estimating a structural VAR with four variables, inflation, output gap, money supply change and real oil price change. Then, we empirically assess in the second stage the responses of stock returns of selected renewable energy industries in Chinses stock market to the macroeconomic and real oil price shocks in the linear and Markov-switching framework. To calculate the effect of macroeconomic and oil shocks on renewable energy consumption, we employ the regression among structural shocks and electricity generation from renewable resources.
	Results: Our results present the first evidence of the asymmetric impacts of shocks related to inflation, monetary policy and oil prices on the investment and consumption of renewable energy.  In particular, our paper contributes the literature that structural shocks, including inflation and business cycle are the important drivers of renewable energy returns in the financial market when the financial environment is low volatility state.  Our paper also confirms the driving effects of oil price shock on renewable energy.  The results are consistent with the mixed effects found in the literature to some extent, where positive impacts in the low volatility and negative but insignificant impacts in the high volatility state.  The evidence may provide useful implications for renewable energy investment in China.  On the consumption side, inflation shocks are the main shock to affect the electricity intensity in China in the electricity inefficient state.
	Discussion and Conclusion: We investigate the asymmetric impact of macroeconomic and oil price shocks on the investment side and consumption side, the excess stock returns of the renewable energy industry in the Chinese financial markets and the renewable electricity consumption and intensity respectively. The shocks are identified based on the New Keynesian model augmented with the world oil market and estimated using the Structural Vector Autoregression model. Macroeconomic shocks include aggregate supply associated with inflation dynamics, aggregate demand associated with the output gap, monetary policy and oil prices respectively. Based on a Markov-switching model, a short and low volatility state is distinguished from a long and high volatility state in financial markets, where returns can be largely explained by inflation and oil price shocks in the Chinese renewable energy markets in the low volatility states. Our results support the presence of asymmetric impacts of structural shocks on stock returns in Chinese renewable energy products.


