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Overview
Swedish energy supply stands at a crossroad. Which energy sources will form the basis of Sweden’s future energy supply? What role will Sweden play on an integrated European electricity market? The recent parliamentary decision to allow active nuclear reactors to be replaced by new ones marks a fundamental change of view about the future of nuclear power in Sweden. Simultaneously, political parties forge plans to meet or exceed EU targets on renewable energy. The Swedish Parliament has, for example, decided that Sweden will increase its renewable energy share to 50%, thereby exceeding the 49% EU target for Sweden. Observers expect the different support schemes for renewable energy, in particular the Swedish green certificates, to drastically increase renewable production capacity in Sweden. Swedenergy, the Swedish industry association for energy, estimates that about SEK 200 billion will be invested in new electricity generation over the next ten years. Wind power is expected to account for half of these investments. At the same time, the government is concerned about energy consumption and has taken steps towards a more efficient energy usage in Sweden. To what extent will the planned capacity be installed and used? The answer depends in part on the support schemes, but also on the capacity of the electricity grid transporting power from producers to users. In addition, the Swedish energy system interacts with the energy of our neighbors because electricity is traded across the borders. Thus one must take into account that Sweden is part of an integrated electricity market. The EU is advocating further market integration in order to increase competitiveness and secure electricity supply in Europe. How will market integration affect the electricity supply in Sweden?

Methods

We conduct a game-theoretical analysis of the investment incentives in the Swedish electricity market. The analysis emphasizes the role of competition and entry barriers in electricity, the interaction between investments in generation and transmission capacity, the effects of real-time metering on pricing and electricity consumption, the role of climate policies, how rigidities in the administrative process affect investments and the importance of political uncertainty. Our aim is to identify factors that distort investment incentives and to propose measures to achieve economically efficient investment.
Results
We identify a number of factors likely to distort investment incentives. First, joint ownership of production capacity, foremost nuclear, implies a collective market dominance which might create a joint incentive to underinvest in production capacity. Second, legal monopolization of the (high-voltage) transmission grid and the policy of a uniform electricity wholesale price across Sweden distort investment incentives both in transmission and production. Third, price insensitive demand leads to excess consumption in peak hours and overinvestment in peak capacity. Fourth, national support schemes to boost renewables distort overall (European) investment incentives by driving a wedge between the perceived abatement costs and the price of emissions in the European emission market, EU-ETS. Fifth, the legal possibility for Swedish municipalities of vetoing the construction of onshore wind farms is likely to significantly reduce investment in renewable power generation. Sixth, the incentive to tax “windfall profits” ex post might limit private investment in base-load production for the fear of tax expropriation of profit. 
Conclusions

We draw a number of conclusions based upon the identified distortions: (1) allow owners other than the present ones to build and operate the new generation of nuclear power plants. (2) Relax the transmission monopoly by abolishing the statutory requirement that all new international connections to and from Sweden must be half-owned by Svenska Kraftnät, the current Swedish transmission monopoly. We also welcome the decision to divide Sweden into different price areas. (3) Smart grids will smooth out household electricity consumption and is associated with potentially high social benefits by reducing the need for peak generation capacity. We propose to accelerate this development by requiring electricity retailers to immediately offer real-time (or hourly) pricing to those households whose consumption already today is measured hourly. (4) Allow municipal taxes on wind farms. Compensating municipalities for the local environmental costs generated by wind power farms will counter the underinvestment problem stemming from the municipal veto right. Due to the tax commitment problem, investment in base-load, e.g. nuclear, capacity may require government intervention in the form of state ownership. Another solution would be to allow investors to sell long-run option contracts for production prior to building the facility. The sale of option contracts would shield investors from tax expropriation by allowing them to reap some of the profits ex ante.
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