The interaction effect of bidding mechanism and renewable portfolio standards on renewable energy projects
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Overview

In order to achieve the INDC, the Chinese government is promoting the development of renewable energy (RE) by encouraging bidding mechanism on RE projects (National Development and Reform Commission, 2016) and
establishing Renewable Portfolio Standards (RPS) targets (National Energy Administratio, 2016). Rothkopf (2003) found that subsiding inefficient competitors in public-sector procurement auction can lower expected project cost. For power companies with a high percentage of renewable power capacity, RPS policy can be regarded as a subsidy (Fischer and Preonas, 2010). To find out whether RPS can lower the strike price of renewable energy project bidding while bidding can lower the social cost of RPS policy, a dynamic game-theoritical bidding model is developed, in which renewable and non-renewable power companies are regared as competing bidders. The bidders bid for Feed-in Tariff and their learning curve and cost curve are taken into consideration. Three different policy combinition  scenarios are proposed: (1) Only RPS policy; (2) Only bidding mechenism; (3) RPS policy with bidding mechenism. The optimal strategy of each company and the strike price of renewable energy projects in different scenarios are obtained.
Methods

Dynamic game-theoritical bidding model.
Results

First, the equilibrium strike price of renewable energy projects in different scenarios are ontained from the proposed game-theoritical bidding model;
Second, the sensitivity analysis for RPS targets and learning curve parameter are conducted.
Conclusions

RPS policy increases the cost of RE projects in short term because the demand for renewable electricity increased, and decreases the cost in long term because it incente non-renewable power companies to promote RE technology and reduce cost. On the other hand, bidding can decrease the social cost of RPS target in long term by reducing average feed-in tariff and reducing RE projects cost.
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