
Macro and oil price shocks on Chinese renewable energy transition

Provided the key effects of oil price shocks on the business cycle, 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 transition of renewable energy sector in China. We model these shocks as

predetermined using a structural vector autoregressive model of Chinese economy and then examine the cumulative impacts on the transition

process of renewable energy consumption and investment. Our results present significantly positive yet asymmetric impacts, with the effects

cumulating to 2-5% in contraction and stable periods. It also presents first evidence of transition probability and duration for investment and

consumption in renewable energy in China. All the evidence is important to the promotion of renewable energy sector in China.
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We employ a two-stage approach following the spirits of Kilian

(2009). It models macro and oil shocks as predetermined variables

from a structural vector autoregressive (SVAR) model of Chinese

economy and then examine the cumulative impacts of shocks on

the transition process of renewable energy consumption and

investment. We start from estimating a SVAR (4) model as our

data is at quarterly level:

𝐴𝑦𝑡 = 𝐴1𝑦𝑡−1 + 𝐴2𝑦𝑡−2 + 𝐴3𝑦𝑡−3 + 𝐴4𝑦𝑡−4 + 𝐷𝑋𝑡 + 𝜖𝑡

where 𝑦𝑡 = 𝜋𝑡 , 𝑦𝑡 , 𝑖𝑡 , 𝑜𝑡 ′ is a vector of inflation (𝜋𝑡), output 

gap (𝑦𝑡), monetary policy (𝑖𝑡), and oil price (𝑜𝑡). 𝑋𝑡 is the vector 

of exogenous variables. Thus, the structural errors can be derived 

by imposing exclusion restrictions on 𝐴−1 in the reduced error 

from the reduced form VAR model. Here we identify 𝐵 = 𝐴−1 as:
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In step 2, we estimate cumulative effects of predetermined

shocks on the transition of renewable energy consumption and

investment respectively. The transition process is modelled using

a Markov-Switching model and contemporaneous and lags of

structural shocks are included on the right-hand side:

𝑟𝑡 = 𝛼𝑠𝑡 +෍
𝑗=0

𝑞

𝜙𝑖𝑗𝑠𝑡𝜖𝑘,𝑡−𝑗 + 𝑣𝑠𝑡,𝑘,𝑡 , 𝑘 = 𝜋𝑡 , 𝑦𝑡 , 𝑖𝑡 , 𝑜𝑡

where 𝑟𝑡 denotes either renewable energy consumption growth

rate or the excess stock return of the renewable energy industry

index. The model creates two different states based on the

transition probability from period t to period t+1 of the

consumption/return 𝑟𝑡. The specification allows shock effects to

vary across different states, with associated error variance

differently between two states such as 𝜎𝑣𝑠1
2 and 𝜎𝑣𝑠2
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