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Overview
This paper analyzes renewable electricity (RES-E) policy in a multinational electricity market with transmission investment by exploring the connection between RES-E policies and market integration (measured in terms of the volume of trade between countries).
A cornerstone of EU energy policy is to create a well-functioning European internal market for electricity. Another fundamental objective is to transform the EU into an economy based upon a reliable and environmentally sustainable supply of energy.
To facilitate the transformation into a greener economy, the EU has imposed binding national targets for the renewable share of energy consumption, but delegates to the individual member states how to fulfill them. To achieve the renewables targets, many EU member states have implemented policies to promote the production of electricity from renewable energy sources, RES-E.
RES-E support mechanisms now are main drivers of investments in new generation capacity in many countries and thereby exercise a substantial influence over electricity wholesale prices. Prices affect not only generation and consumption, but also transmission. Network owners earn a congestion rent on buying electricity in one country and selling it at a higher price in another. RES-E support affects the profitability of expanding transmission capacity through its effect on electricity prices and congestion rent. The capacity of cross-border transmission lines in turn determines the degree of market integration by limiting the volume of electricity trade between countries. Hence, RES-E support and market integration are linked through the electricity market. 
Methods
The paper investigates within a theoretical model the interplay between RES-E policies and market integration in a multinational electricity market with endogenous transmission investment. The theoretical results are derived in a two-country model with unidirectional electricity trade. Generation and transmission are competitively supplied by assumption. The assumptions are for analytical tractability. The main results probably do not depend crucially on the assumption of perfect competition, for example. 
Results
A key result is that the twin goals of increased RES-E production and market integration may oppose one another when implementation is decentralized to the individual member states. If national policy makers choose support schemes to maximize domestic welfare, then a trade policy motive arises operating independently of any direct benefit of renewable electricity. The model predicts electricity importing (exporting) countries to choose policies which reduce (increase) electricity prices. A narrow pursuit of domestic objectives distorts transmission investment, thereby market integration, below the efficient level. Distortions cannot be corrected by imposing national renewable targets alone. Instead, subsidies to transmission investment and a harmonization of and reduction in the number of policy instruments can improve welfare.
[bookmark: _GoBack]In light of the theoretical results one would expect electricity importing countries to be keener on RES-E support policies such as certificate systems and feed-in-tariffs and therefore introduce them at an earlier stage than electricity exporting countries. To evaluate this hypothesis, I consider the adoption of RES-E policy among  27 EU member countries over the period 1990 until 2007 (Croatia is not in the sample). The median year of enacting a RES-E policy among the EU27 was 2002 according to Jenner et al. (2012). I henceforth define a country as an early adopter if it introduced a RES-E policy prior to 2002. A late adopter is a country which introduced RES-E policies in 2002 or later. Nine countries are identified as early adopters by this definition. In reality, electricity often flows in both directions over the course of a year to balance local demand and supply fluctuations. Countries usually have more than one trading partner, exporting electricity to one country while importing it from another. I thus define a country as an electricity importing (exporting) country if its average annual net import (export) volume of electricity over the six year period 1990-95 was statistically significant at the 10% level. A balanced country is one with average annual net trade insignificant from zero. Eleven (six) of the EU27 were electricity importing (exporting) countries by this definition.

	Electricity trade
	Import
	Balanced
	Export

	Early adopters
	GR, IT, LU, PT
	AT, DE, DK, ES
	FR

	Late adopters
	FI, GB, HU, LV, NL, RO, SK 
	BE, BG, CY, IE, MT, SE
	CZ, EE, LT, PL, SI


[bookmark: _Ref376948512]Table 1 Electricity trade and the adoption of RES-E in EU27



The data seem consistent with the hypothesis of early adoption and trade flows. Four of the early adopters in Table 1 (Greece, Italy, Luxembourg and Portugal) were net importers of electricity whereas all net exporters except for one (France introduced a RES-E policy in 2001) were late adopters. Three of the balanced early adopters, Denmark, Germany and Spain, were import countries on average, but not in a statistically significant sense. These findings are only indicative and should be interpreted with caution. I leave a rigorous empirical analysis for future research.
Conclusions
The goals of increased RES-E production and market integration may stand in conflict with one another when implementation is decentralized to the individual member states. A trade policy motive arises if national policy makers choose support schemes to maximize domestic welfare. The theoretical model predicts national RES-E policies to distort prices, production and market integration. These results point to the importance of harmonizing support policies and reducing the number of policies available to the member states. They also point to the importance of considering energy trade flows in the empirical analysis of the determinants of energy policy in general and RES-E policy in particular. 
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