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Overview
[bookmark: _Hlk2782424]In the last tender (auction) rounds in several countries, e.g., in Germany and France, the supply of wind onshore projects was lower than the demand (i.e., tender volume). This development and the risk of continuing supply shortage raise concerns about the non-fulfilment of the expansion target in combination with prices at the level of the administratively determined ceiling price. As a solution to this problem, the implementation of endogenous (i.e., supply-dependent) rationing instruments has been suggested by several actors (e.g. DG Competition of the European Commission). The idea behind this approach is to ensure competition in the tender rounds and thus achieve competitive prices. 

In this paper we game-theoretically analyse two measures of endogenous rationing that are proposed to ensure enough competition in the wind onshore auctions and thus to control prices and costs. The first measure is the endogenous rationing of awarded volume in the case of undersubscription. The second measure is the endogenous determination of a ceiling price, which e.g. is determined by the (average) award price of the previous auction round. We compare both formats with an auction without endogenous rationing measures and show that it is favourable with respect to different criteria not to implement endogenous rationing. 

The fallacy of the idea of endogenous rationing is that such measures can heal the lack of competition and ensure low prices and low costs in the long term. This, however, is not possible. An auction is a market mechanism to balance supply and demand and is not suitable to remedy a lack of competition. Instead of trying to increase competition by changing the auction design, we recommend to first investigate and identify the reasons for the supply shortage, which can then be addressed by appropriate measures.  
Methods
We use game-theoretical methods to analyse the endogenous rationing measures (i.e., volume reduction and ceiling price determination) and to compare them to an auction without those measures. In an auction-theoretical approach, we examine the strategic incentives these measures create, the bidding behaviour in the game-theoretic equilibrium of the auction, and the resulting auction outcomes. The endogenous rationing measures are evaluated and compared by the following criteria: the achievement of the expansion target, the consumer surplus, and the social costs. We also critically discuss the criterion of minimal award prices (i.e., minimal support costs per awarded project) and show that this alone is not a sensible indicator of the success of an auction since it omits other important factors in the auction outcome.  
Results
We show that for all considered criteria an auction without endogenous rationing is favourable to an auction with endogenous rationing: in auctions without endogenous rationing the number of awarded projects and the consumer surplus are higher while the social costs are lower than in auctions with endogenous rationing. This applies to both considered measures of endogenous rationing. Particularly if firms incur sunk costs due to physical prequalification requirements, endogenous rationing measures have severe negative effects on the supply side. Firms will develop fewer projects, which particularly applies to projects with higher costs because their award chances are significantly worsened. This triggers a downward spiral of supply.
Conclusions
We advise against the implementation of endogenous rationing instruments in auctions for renewable energy support. Neither does the implementation ensure competition, nor does it generate positive effects on the number of awarded projects, the consumer surplus, and social costs. Further, the increasing uncertainty in the auction (e.g. regarding the ceiling price and awarded volume) reduces incentives for project developers to invest into the market. Implementing measures without prior notice will additionally damage the foundation of trust of the bidders in the long term. To conclude, endogenous rationing measures will not solve but exacerbate the problem of supply shortage, which leads to the non-fulfilment of the expansion targets for renewable energies. Our recommendation is the investigation of the reasons of the supply shortage in order to find appropriate measures to counteract these causes. 
