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Policy instruments
European level
[bookmark: _GoBack]The Energy Efficiency Directive (EED) (European Parliament, 2012) sets targets for improvement of 20% of energy efficiency in member countries by 2020. The directive sets a series of binding measures to allow these targets to be achieved. Article 7 of the directive provides requirements for energy efficiency obligation schemes to be implemented in each individual member state, requiring a level of new energy savings per year of 1,5 % of the annual energy sales to final customers. The same article allows countries to use various methods to reduce the obligation of new energy savings up to 25%, and also opens up the possibility to the adoption of alternative measures other than an energy efficiency obligation scheme. Following the requirements of Article 7, Sweden has decided to pursue cumulative energy savings in the period 2014-2020 of 106 TWh. Other articles of the directive steer countries to undertake measures such as building renovations, including a leading role of public bodies’ buildings of renewing 3 % of their total heated/cooled floor area per year from 2014 (Articles 4 and 5). Article 6 directs public bodies to only purchase high energy efficient products, services and buildings. Even though these articles do not approach the question of heat use, all of them might have some impact on the way the countries supply and use heat in their territories and might affect heat demands and market conditions. Article 14 requests member states to carry out a comprehensive assessment of the potential for application of high-efficiency cogeneration and efficient district heating and cooling infrastructure. This assessment shall also evaluate the potential for developing local and regional heat markets, and where benefits found in the studies exceed the costs, adequate measures to develop district heating and cooling infrastructures in connection to the development of cogeneration plants, use of waste heat and renewable energy sources. Article 14 provides that a cost-benefit analysis shall be carried out for planned or substantially refurbished industrial installations with a total thermal input exceeding 20 MW and generating waste heat[footnoteRef:2] at a useful temperature level, in order to assess the benefits of utilising the waste heat to satisfy economically justifiable demands. Another point with potential impact on excess heat utilisation are the requirements set by Article 8 on energy audits and energy management systems. [2:  The directive uses the term “waste heat”.] 

Regarding energy audits, the EED article 8 has the overall discussion on those and Annex VI establishes the minimum criteria for energy audits. The annex, however, does not specifically mention industrial excess heat. Article 14 and Annex IX Part I state that the cost benefit analysis shall include waste heat from electricity, and Annex XIV includes waste heat as an indicator to be reported by EU countries on their National Energy Efficiency Action Plans (NEEAP). The guidance note for Article 14 (European Commission, 2013) state that industrial installations generating waste heat at a useful temperature level, when planned or substantially refurbished must have authorisation or permit criteria reflecting on the requirements of Article 14. Article 2, point 32 of the EED gives a definition of useful heat as follows: ‘useful heat’ means heat produced in a cogeneration process to satisfy economically justifiable demand for heating or cooling (European Parliament, 2012).
The directive opens up the possibility of use of excess heat from industry, but does not contain clear definitions of what temperature levels and heat quantities should be considered, nor binding requirements on its use. This is understandable, given the different climate characteristics of the member states. 
Heating and cooling accounts for half of the EU’s energy use, 84% of which comes from fossil fuels, and the Energy Union Strategy mentions that Sweden will mainly drive energy efficiency through taxation  and other policy measures (European Commission, 2014). The communication 0109/2011 from the European Commission mentions “clean and convenient thermal supply services using recovered waste heat” (European Commission, 2011). The same reference to waste heat is present in the communication 51/2016 (European Commission, 2016), stating that the commission will promote innovation in waste heat recovery from power generation plants. 
Swedish Level
The plan for implementation of Article 7 of the EED delivered by Sweden to the European Commission in 2013 describes the strategy of the country for the achievement of energy savings in the period of 2014 to 2020. Sweden has opted not to adopt energy efficiency obligation schemes, going for the alternative measures allowed by the directive. In order to achieve 106 TWh of savings in energy end-use, the country specified the instruments it intends to use in the period, such as energy taxes and carbon dioxide taxes, municipal energy and climate advice, support for energy efficiency in municipalities and county councils. Other measures include a programme for Sustainable Municipalities, energy audit checks, the program for energy efficiency in electricity-intensive industries, network management in industry, technology procurement and information initiatives. 
The country’s National Energy Efficiency Action Plans (NEEAP) for 2011 and 2014, and the Annual Reports on the implementation of the EED do not mention advancements related to industrial excess heat (Swedish Government, 2017).
The Swedish Environmental Code (Swedish Parliament, 2014) does not mention excess heat, but provisions on the adoption of best available technologies concerning energy use are of relevance.
The Swedish standard “SS-EN 16247-3:2014 Energy audits – Part 3: Processes: Elements of the energy audit process” (Swedish Standards Institute, 2014) mentions that the audit shall identify and evaluate energy efficiency improvement opportunities, and under measures to reduce or to recover the energy losses it includes the term waste heat. 
The law SFS 2008:263 - District Heating Act (Swedish Government, 2008) was amended in 2014 to allow third party access to district heating networks (Swedish Government, 2014a). If the party interested in supplying heat to the network and the district heating company cannot reach an agreement on the supply of the heat, the interested party has the right to request regulated access, and the district heating company has to propose the technical and economic terms of the agreement. This provision requires that the interested company pays for the studies for the connection and infrastructure costs. The district heating company has no obligation to allow access if it can prove that its operation will be at risk. The party interested in supplying heat cannot be already connected to the district heating network as a user of heat.
The law SFS 2014:266 on energy audits for large companies (Swedish Government, 2014b) requires companies with more than 250 employees to conduct energy audits. The law and the energy audit requirements provided by the Swedish Energy Agency do not have any specific requirements on excess heat, but the energy balances required for the audit map the energy flows within the process. This somewhat detailed knowledge of the energy flows opens up the possibility to study applications for heat integration and excess heat applications in an industry.
The law SFS 2014:268 on Certain Cost-Benefit Analyses in the Energy Sector (Swedish Government, 2014c) requires a cost-benefit analysis for new plants or changes to existing plants fulfilling the following criteria:
– Plants for thermal power production >20 MW
– Industrial power plants >20 MW generating waste heat
– Grids for district heating/cooling
– Energy production plants >20 MW attached to existing grids for district heating/cooling
The result of the cost-benefit analysis shall be attached to the application for permits according to the Environmental Code and is evaluated by the Swedish Energy Agency prior to the permit being granted.
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