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Introduction 

[to be completed]

CALL – ENERGY EFFICIENCY

H2020-EE-2016/2017
Moderating energy demand can be considered as 'the foundation of the energy transition'
. Indeed, a high level of energy efficiency is beneficial on many levels, whether                                      supply, sustainability, affordability for households and industry and competitiveness of the EU economy. Because of its multiple benefits,   is one of the key objectives of the EU energy and climate policy, as acknowledged in the recent Energy Union Communication
 and in the 2014 European Energy Security Strategy
 and Energy Efficiency Communication
. 

Against this background, the new Commission's agenda identifies 'A resilient Energy Union with a forward-looking climate change policy' as one of its top priorities, notably calling for 'significantly enhanced energy efficiency beyond the 2020 objective'. 

The achievement of the 27% energy efficiency target with a view to the 30% target for 2030, as endorsed by the European Council in October 2014, will require a strong boost in Research and Innovation (R&I) investments to remove current technological and market uptake obstacles. 

To achieve this, the Strategic Energy Technology (SET) Plan recently established with a long term agenda in the form of a comprehensive Integrated Roadmap for the whole energy system in 2015-2020. Increasing energy efficiency in buildings, heating and cooling, and industry and services is one of the four key Energy System Challenges identified in the Roadmap, aimed at supporting the development and market uptake of innovative energy efficient systems, technologies, products and services.

At the same time, the comprehensive regulatory framework currently in place to guarantee further progress in energy efficiency must be supported by R&I actions enabling faster penetration of innovative energy saving technologies solutions and services in the market, as well as removing persistent market and non-market barriers to improving energy efficiency (mostly of a non-technology nature). 

Building on the priorities of the SET-Plan Integrated Roadmap, the Energy Efficiency area of this Work Programme has been designed with a stronger focus on consumer-related issues. Different types of broadly understood consumer-related activities are proposed to be tackled under the sub-area 'Engaging consumers towards energy efficiency'. Moreover, a strong consumer-oriented approach also characterises the topics in the thematic sub-areas of 'Heating and cooling', 'Buildings', 'Industry, products and services', and 'Innovative financing for energy efficiency'.

Particular attention will be given to the Buildings sub-area, which offers the highest potential for efficiency improvement and savings on the energy bills. The focus will be on reducing the cost of renovations aimed at increasing energy efficiency while also increasing the depth and rate of existing buildings' renovation with the aim to achieve Nearly Zero-Energy Buildings (NZEB). Furthermore, the focus will be on removing barriers, stimulating the market for energy efficiency driven renovations, enabling further harmonisation for the calculation of the energy performance and certification of buildings and coherent cost-effective methods to assess the actual energy performance. Particular emphasis is placed on the citizen's engagement in energy efficiency as well as on demand response in order to optimise energy consumption. The activities of the contractual Public-Private Partnership on Energy-efficient Buildings will also contribute to this sub-area. 

Under the Heating and cooling sub-area the challenge is to increase energy efficiency and reduce costs of heating and cooling to affordable levels for all. Therefore, also in line with the decision of the Commission to adopt a heating and cooling strategy in 2015, research and innovation actions will focus on optimising and matching efficient and sustainable heating and cooling supply, better understanding the barriers hindering the development of this market, developing models and tools for heating and cooling mapping and planning, improving heating and cooling systems and solutions using low and very low temperature resources, as well as stimulating market uptake measures based on the replication of successful approaches for the retrofitting of inefficient district heating networks. Appropriate consideration is to be given to solutions for the development and effective management of district heating/cooling grids with a cost-effective and efficient management and reuse of the resulting waste heat.

The Industry, products and services sub-area is aimed at improving the energy efficiency of products, production processes and technologies in support of the competitiveness of EU industry taking into account the EU energy and climate objectives. In industrial and primary production sectors and SMEs, energy efficiency investments can lead to important energy savings, in the range of 40% - 250%
. That is why design of manufacturing processes, energy recovery, energy audits and energy management systems, re-use of industrial waste, optimisation of the value chain, as well as identification of new ideas will be addressed. The development and market uptake of innovative highly efficient energy-related products, systems and services will also be part of the scope.

The Innovative financing for energy efficiency sub-area is expected to trigger stronger private capital participation on energy efficiency market and is therefore key for achieving the ambitious agenda for energy efficiency towards 2030. In this regard, activities are focussed on development of innovative financing mechanisms, investment instruments and schemes for energy efficiency allowing to create a clear business cases and kick-start a large-scale market for energy efficiency finance. In addition, more emphasis is given to increase investors' confidence, capacity building, leveraging existing solutions and roll out of energy services with the aim to bring closer the relevant stakeholder groups and market organisations to ensure the energy efficiency market development and capacity building.

Heating and cooling

Heating and cooling sector constitutes around half of the EU final energy consumption and it is the biggest energy end-use sector, ahead of transport and electricity. In particular, heating and cooling in our buildings and industry consume close to half of the EU total final energy. The large majority or around 85% of heat and cooling is produced from natural gas, coal, oil products and electricity.  Only 15% is generated from renewable energy. This shows that the heating and cooling sector has a crucial role in the EU's transition towards energy efficient and decarbonised energy system and to achieve long-term energy security. The challenge is to reduce the demand for energy, to increase energy efficiency in the supply, maximise the use of renewable energy and reduce costs of heating and cooling to affordable levels for all. 

Key to the decarbonising heating and cooling supply systems is to maximise the use of renewable energy and local sustainable resources (e.g. residual sources of heat). For this further research and demonstration is required to develop new and improve existing heating and cooling technological solutions that are able to take advantage of these energy sources and that can better match the levels of temperature required to satisfy a certain demand with the supply sources that are available. 

Reducing energy demand and switching heating and cooling to renewable and other local sustainable resources is at the core of the European energy transition through the Energy Union and directives on energy efficiency, renewable energy, the energy performance of buildings, eco-design and the energy labelling. The Energy Efficiency Directive contain provisions to encourage Member States to take into account the potential of using efficient heating and cooling at local, regional and national levels. Therefore it is important to develop new and enhanced exiting tools that are easy-to-deploy and user friendly that would make heat and cooling planning a mainstream practice for public authorities, and for economic actors.

Finally and despite technically proven and cost effective efficient and renewable heating and cooling systems exits there is a lack of capacity among actors in the supply chain and among decision makers that prevent their adoption. Therefore, integrated approaches are required that provide all in one solutions for the organisational, managerial and financial requirements that are needed to facilitate and accelerate the adoption of energy efficient and renewable heating and cooling. 

EE 1 – 2017: Waste heat recovery/heat recycling from urban built spaces (buildings and transport infrastructures) and from urban waste water for district heating networks 

Specific challenge: There is a vast amount of energy that is wasted and can be recovered from heated urban spaces in urban infrastructures (metro, services sectors implanted in urban areas, such as data centres, large public building in the leisure, banking and retail sale, etc. sectors) and in urban waste, especially waste waters. The recovered energy from waste heat and waste water could be the best supplied either through individual central heating and cooling systems to big facilities or distributed through district heating and cooling systems to multiple buildings and link to the local district heating and cooling networks.  There are already initial technical developments as well as sporadic initiatives but a large scale, universal deployment of waste heat and waste water energy recovery is still a long way away. 

Scope: Demonstrate waste heat and waste water heat recovery modules in urban areas and in big service sector and transport system facilities and their connection and integration into existing heating and cooling supply systems in buildings/facilities and district heating and cooling system. Waste heat recovery can be combined with heat pump systems or renewable heating sources to fit into the existing network operation conditions. Focus should be given to replicability, scalability, modularity and user friendly standardised installer packages that facilitate application and rapid deployment. The projects will develop sustainable business models and organisational, managerial, and financial solutions for an across-Europe deployment of the proposed technological solutions, with due regard to the legislative framework.   

 The projects should build on the technical solutions supported under the FP7 and Horizon 2020 projects. 

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

- increased share of residual sources of heat and cooling in urban district heating and/or cooling networks

- primary energy savings and GHG emission savings relative to the alternative best available solution

- magnitude of the potential for the replication of the approaches developed and/or initiated by the proposal

Type of action: Innovation Action (IA)

EE 2 – 2017: Demonstration of the applicability of low temperature district heating in areas of buildings with high energy standards

Specific challenge: The applicability of district energy systems using residual (e.g. waste heat from industry processes) and renewable energy sources to supply heating to areas of buildings with high thermal performance (e.g. high energy efficiency buildings, passive houses, Nearly Zero Energy Buildings, etc.) faces a number of challenges. The reduced thermal demand of buildings can undermine the technical and economic viability of these systems. This is the case principally because the reduced thermal demand of buildings increases the costs of the network infrastructure and of the thermal distribution losses per unit of heat delivered. This results in higher cost of the heat delivered.  The larger differences between peak load and part load (in the same day or throughout the season) and the provision of hot water, which in many cases will require higher temperatures than those necessary for the provision of space heating, also poses a challenge. 

Scope: Actions are needed to demonstrate the applicability of low temperature district energy networks using large shares of residual and renewable energy sources of heat to supply space heating and, if possible, hot water to areas of buildings with high energy standards. Actions could include applications in newly developed district heating networks or to show means in which existing networks could respond to the expected decrease in thermal demand due to better building performance Proposals might, for instance, and as necessary,   identify opportunities and propose concrete approaches to: reduce  the upfront capital costs of the heat distribution network (including installation costs), use of high performance distribution pipework, use of networks at temperature levels that are able to maximise the integration of residual and renewable energy sources and reduce heat distribution losses, use of thermal driven white goods and alternative uses for the heat delivered by networks and any other solutions that are considered as suitable by proposers in response to the challenge.   Consideration should also be given to the optimisation of the system operation via advanced controls and the use of metering and interfaces that allow the end user to play an active role in the system. If necessary and as relevant (e.g. due to climatic conditions) proposal could also integrate cooling in the solutions developed. Finally,   proposals should propose alternative business models for successful commercial operation of the district heating applications described in this topic.
Proposals should take into consideration the outcomes of projects supported under topics EE 5 under the Work programme 2016-2017, EE13 of the Work Programme 2014-2015 of the H2020 Energy Challenge and the relevant projects funded under FP7 and FP6 programmes.

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected Impacts:

· demonstrate applicability and build business models for use of low temperature district heating networks for districts of high energy performance buildings  

· increasing the share of residual and renewable sources of heat in heat supplies

· primary energy savings and GHG emission savings relative to the alternative best available solution, e.g. heating system installed at the individual building level.

· increase the number of solutions contributing to the target of NZEB

· cost effective approaches for the delivery of low an zero carbon emissions heat

Type of action: Innovation Action (IA) 

EE 3 – 2017: Replication of successful approaches for the retrofitting of inefficient district heating networks guaranteeing substantial primary energy savings and efficiency gains 

Specific challenge: District heating share in Europe is about 12%. Among this, the share of district heating not only in new Member States but also in some Associated countries is very significant. Schemes can include city-wide networks or networks at the district/neighbourhood level which in many cases are old and inefficient and run using fossil fuels. These systems tend to have poor service and limited ability for user control and this has undermined the image of district heating. The result is that a significant number of customers disconnect form district heating networks and install individual heating systems instead which do not always take advantage of the potential for efficiency gains. Instead, the retrofitting of these district heating systems can offer a cost effective approach to supplying low and zero GHG emissions heat.

Scope: Actions are needed to replicate successful approaches for the cost effective - energy efficient retrofitting of existing and inefficient district heating networks. These approaches should guarantee substantial primary energy savings and efficiency gains, including the use of renewables and residual sources of heat as appropriate. As necessary, actions should give considerations to the interventions that are needed on the building side, e.g. retrofitting of internal heat distribution systems and take into account the evolution of the thermal demand in the future due to the strengthening of the building energy performance standards and increased rate of building renovations. Activities supported under this topic should replicate and/or develop successful technical, managerial, organisational and financial approaches and should lead to the initiation of concrete schemes.  Therefore all relevant actors and decisions makers should be engaged in the proposals. Proposals should also lead to the development of concrete regional and/or national action plans for the retrofitting of large scale inefficient district heating networks. 

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected Impacts:

· Magnitude of the potential for the replication of the approaches developed and/or initiated by the proposal

· Efficiency gains and amount of primary energy savings achieved  

· Increased share of residual and renewable sources of heat

· Successful approaches for the retrofitting of inefficient district heating systems are replicated and investments are initiated

Type of action: Coordination & Support Action (CSA)

EE 4 – 2016: Standardised installation packages for the integration of multi-components (hybrid) renewable and energy efficiency solutions including thermal energy storage into buildings 

Specific challenge: In order to increase the roll out to the market of new heating and cooling systems, Innovation Actions are needed to bring forward combined, adaptable and plug and play, solutions. The costs and energy benefits should be further demonstrated.

There are many renewable and energy efficiency technologies that are already developed and available on the market to ensure that heating and cooling of buildings is done from renewable and low carbon sources and coupled with modern energy efficient technologies and control/command systems. Often various renewable, energy efficient and energy recovery systems are combined, e.g. solar solutions with heat pumps and small scale cogeneration. 

With the growing contribution of intermittent renewable energy sources using thermal energy storage to optimise energy supply and help lower costs to end users will grow in importance. The EU needs to exploit the emerging evidence that smarter controls with thermal storage/air conditioning/smarter appliances can be low-cost, quickly responsive in terms of availability and distribution. The market uptake of these new solutions is often hindered by the lack of availability of planning tools and the lack of expertise and confidence by designers and installers. As a result these technologies and solutions are not being taken up by market players. Instead, designers and consumers stay with conventional heating and cooling solutions, where quality and reliability as well as cheap assembly, installations and maintenance/repair services are already developed and known. This results in a negative locking effect for the EU energy transition.

Many new systems claim high levels of energy efficiency or energy savings; however this potential is not always demonstrated in practice. This results in poor trust in the new solutions. Moreover, manufacturers with effective solutions cannot demonstrate (and showcase) the potential of their products. The challenge is to demonstrate the actual potential of the new heating and cooling solutions/systems.

Scope: Develop methods and parameters for standardised installation packages for novel renewable, hybrid or energy efficient system. Packages could include the components of energy generation, thermal energy storage, energy transfer, control and command. Focus should be on scalability, modularity and adaptability, easy assembly and installation, into heating and cooling systems. The focus should also be in the quality and technical reliability measures ensuring that each system delivers the maximum energy efficiency or renewable energy potentials. 

Actions are needed for the development and demonstration of cost-effective compact and fully integrated heating and cooling units installed at the building level. Application should consider both new and existing buildings and demonstrate high values of seasonal performance and/or fossil fuel savings. Units should allow for remote access and control, include performance monitoring and allow for remote inspections and monitoring. Units should also include customer information systems. Special attention should be paid to allowing remote inspection of systems and facilitate the verification of performance to support the establishment of performance guarantee contract or other type of energy services.

The focus is therefore not only in the effectiveness of the solution/system itself, but also on how it can be demonstrated in practice in an on-going basis and for the full range of the product (i.e. not just for a specific installation).

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected Impacts:

· Roll-out to the market of standardized compact installation packages integrating multi-components (hybrid) renewable and energy efficiency solutions

· Demonstrated saving or generation potential (on site)

· Demonstration of smart controls to optimise energy demand and energy supply in individual buildings

· Ease of remote operation, monitoring and inspection

· Influence on the larger industry (not just for a specific product)

Type of action: Innovation Action (IA)

EE 5 – 2016: Development and demonstration of low-energy heating and cooling systems and of heating and cooling solutions using low and very low temperature resources 

Specific challenge: There is a wide range of thermal energy sources which due to its temperature levels are not generally used to deliver useful heating and/or cooling. 

On one hand, in its vast majority, heating and cooling requirements are supplied using high valued energy sources e.g. electricity and fossil fuels driven appliances. However, the share of low valued energy sources in the supply of useful heat and cooling including sources of residual and renewable energy e.g. sewage water, underground resources, solar heat, can be increased if low energy systems
 are used.

On the other hand, there are a number of technologies that can be used to take advantage of low/moderate temperature resources
 in order to generate useful heating and cooling and in some cases also electricity. 

Further development and demonstration of the concepts above mentioned is required.   

Scope: Actions are needed to develop, demonstrate and to validate and improve the overall efficiencies of:

· Heating and/or cooling systems that are able to take advantage of low valued (low-grade) energy sources for the delivery of useful heating and cooling using low energy systems in combination with residual and renewable sources of thermal energy. Proposals are expected to propose integrated approaches that consider supply and demand side.

· Heating and cooling systems that are able to take advantage of very low and low (moderate) temperature resources, e.g. heat pumps able to harvest low-grade heat, heat driven sorption chillers and heat driven combined heat and power cycles. Necessary attention should be paid to improving system reliability and automated operation. 

Proposals are expected to address one or more of the two areas above mentioned as necessary.

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected Impact:

· increased share of residual  and renewable sources of thermal energy in the supply heating and cooling demand

· primary energy savings and GHG emission savings
· gains in the overall efficiencies of heating and cooling systems using very low and low (moderate) temperature sources of thermal energy
Type of action: Research and Innovation Action (RIA)

EE 6 – 2016: Models and tools for heating and cooling mapping and planning

Specific challenge: There is a need to combine centralized and decentralized production methods for various technologies & heat and cooling mapping, as foreseen also in the Energy Efficiency Directive. Such an issue poses R&I challenge in relation to easy-to-deploy user friendly solutions that would make heat and cooling planning a mainstream practice for public authorities, and for economic actors.

There is a need to better identify, analyse, model, map and match efficient and low and zero GHG emissions sources of heating and cooling with demand from all sectors (e.g. residential, industry and service sectors). This needs to be done at local and regional levels and the outputs integrated at the national level. It also needs to be linked to the policy and regulatory framework and requirements as foreseen in the Energy Efficiency Directive (EED). At the same time it is necessary to increase capacity building and knowledge sharing for planning and integrating heating and cooling into the territorial context. Such public planning is already mandated in the Energy Efficiency Directive through the Comprehensive Assessment for efficient heating and cooling, which also include a cost-benefits analysis. Only a few local, regional and even national authorities apply today energy system analysis modelling tools, while the future demand on public planning, especially energy system planning, necessitate that such modelling tools able to process large amount of data are available and used on a regular basis, as part of the policy making tools of public authorities.

Scope: Actions are needed to develop new and/or further develop tools and models that are necessary to undertake heating and cooling planning at regional and local levels. In order to optimally match supply and demand, this needs to take adequate good account of the quantity and "quality" (temperature) of the demand that needs to be satisfied and to consider all useful residual and renewable energy sources. Therefore, in the analysis, parameters such as the levels of the temperature required to satisfy a certain demand, temperature that the supply source can supply , concentration of the thermal demand, geo-location of supply and demand, part load operation, etc. needs to be taken into account. Moreover, models and tools should be able to handle all possible scenarios, e.g. district energy solutions and solution the building level as well as all supply sources and type of demands as necessary. Such models and tools should also use methods that are able to map current and to forecast future heating and cooling demand and consider innovative methods for the integration of thermal maps with other types of maps (e.g. maps of underground, urban infrastructure plans, existing renewable energy sources maps, etc.). This is particularly important considering the increasing number of energy efficiency buildings (with different energy requirements), the renovation of building stock and introduction of Nearly Zero Energy Buildings. 

It is also important that the technical and economical potentials of new, low and zero GHG emission and efficient sources for heating and cooling are taken into consideration. 

Also, actions need to develop and demonstrate standardised energy system modelling tools that can address the public planning and modelling needs of public authorities for the purposes of heat and energy system planning under the Energy Efficiency Directive. The modelling tools should be user friendly, easy to use, yet able to process and model the full energy system, i.e. heating and cooling, electricity and transport. The modelling should be adaptable to the different conditions of the various European jurisdictions. It must be able to integrate all relevant data, run selected specific scenarios and compatible with modelling tools developed for other sectors/parts of the economy, such as employment, macro-economic development, with which it could be linked as needed. The modelling tool should be easy to develop further and must be an open source. The solution should include instruction and training modules.

The Commission considers that proposals requesting a contribution from the EU of between EUR 2.5 and 3 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected Impact:

· better integration of heating and cooling mapping in regional and local planning.

· better integration of heating and cooling mapping in energy models

· facilitate mainstream uptake of heating and cooling planning are developed mainly for public authorities and planning authorities but also for other actors such as energy consultants.

· tools and models developed during the duration of the project are validated pilot implemented and demonstrated with the target groups 

· number of heating and cooling maps and plans developed 

· capacity of the models and tools developed to contribute to different  scenarios 

· number of people within the target groups of the topic trained on the use of the models and tools developed

· models and tools developed are used beyond the project duration

Type of action: Research & Innovation Action (RIA)

Engaging consumers towards sustainable energy

The transition towards a more sustainable energy system will succeed only with informed, engaged and active consumers. Energy consumers, such as households, public authorities, large or small enterprises, many of them also becoming energy producers from RES in the increasingly decentralised energy system, should become active market players at the heart of the energy system. The liberalisation of the energy market across Europe is expected to lead to a number of benefits for the European consumers. However, there are still a number of technological and non-technological barriers that prevent consumers from taking full advantage of a liberalised energy market and, eventually, becoming prosumers, as well as from taking informed decisions to reduce their energy consumption.

The consumer area in the present work programme addresses some of these barriers. 

Research and Innovation Actions are needed to better understand how consumers take decisions and what macro-economic impact these decisions have. ICT-based solutions can also contribute towards consumers' change of behaviour leading to more energy efficient best practices and attitudes. 

Moreover, as many of the barriers are non-technological and many of the solutions already exist in some parts of Europe (but not yet in others), Coordination and Support Actions will help consumers overcome these barriers. These actions will improve information and feedback mechanisms, and support consumer engagement, to motivate changes in consumption behaviour and investment decisions and increase the knowledge, skills and competences of consumers.

The Energy Efficiency Directive (EED) sets explicitly that public bodies at national, regional and local level should fulfil an exemplary role as regards energy efficiency. However, staff working in the public sector often lacks the capacity to perform this exemplary role. Innovative strategies are therefore sought to raise the capacity of public authorities to fulfil their obligation under the EED and increase the public engagement in the energy transition, but also to support those private stakeholders and civil society actors that need to be involved in the definition and/or implementation of sustainable energy policies and measures. Some areas, such as public procurement and public procurement of innovation, need particular attention since the public sector constitutes an important driver for stimulating market transformation towards more sustainable and innovative energy-related products and services.

EE 7 – 2017: Engaging private consumers towards sustainable energy 

Specific challenge: An increasingly active role is expected of private consumers in the energy market in order to achieve the EU energy and climate targets for 2030, as well as the overarching EU energy and climate policy objectives of security of supply, competitiveness and sustainability. As underlined in the Integrated Roadmap of the Strategic Energy Technology Plan, consumers should be considered at the heart of the energy system and become active market players. The future private consumer should be more aware, active, energy sufficient, and prosumer producing energy for own consumption, where this is possible. Although awareness on the benefits of collective consumer action in the field of EE and RES has increased in past years, such action is still hampered by inconsistencies in grid integration practice and its benefits remain underexploited. In addition, insufficient use of ICT solutions and insufficient understanding of energy bills contribute to hamper the achievement of a more efficient energy system.

Furthermore, in view of the rise in electricity and gas prices, consumers are spending an increasing share of their income on energy, with estimates stating that more than 50 million Europeans are affected by energy poverty
. Energy efficiency and increased use of locally produced, including own produced renewable energy, are key tools in addressing fuel poverty.

Scope: The proposed actions should focus on clearly defined groups of private consumers, using market segmentation
, and following the relevant steps of the AIDA (Awareness – Interest – Desire – Action) framework. The actions should also take into account current state of the art, clearly building on previous and on-going initiatives. All relevant stakeholders necessary for the successful implementation of the action should be involved. In particular, it is expected that relevant consumer organisations are either directly involved or their support is clearly demonstrated in the proposal.

Where relevant for the proposed action, gender issues should be taken into account as possible elements related to the biological characteristics and social/cultural factors of both women and men, which may influence consumer behaviour. 

The proposed action should address one or more of the following:

· Increase consumer awareness and understanding with a view to allowing simple actions to be taken towards energy efficiency and to counteract 'rebound effects' (all steps of AIDA framework could be considered)

· Facilitate consumer action in becoming prosumers, or in forming collective consumer groups/consumer cooperatives (EE and RES, focus should be on the last step "action" of the AIDA framework)

· Supporting clearly defined groups of vulnerable consumers in tackling fuel poverty by facilitating more energy efficient behaviour and choices in their everyday life. This may also include the collection and transfer of best practices for the engagement of vulnerable consumers (focus should be on the last step "action" of the AIDA framework).

· Facilitate wider deployment and consumer adoption of existing ICT-based solutions for Energy Efficiency and/or for information on energy consumption and costs, and improve understanding of ICT interfacing (including smart metering and related systems). Focus should be on the last step "action" of the AIDA framework. 

· Facilitating consumer understanding of energy bills (on and off line) to allow for reduction in energy consumption.
The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

· Actions aiming at increasing consumers’ awareness and understanding are expected to engage tens of thousands of consumers

· Actions on prosumers are expected to trigger substantial renewable energy production and energy savings
· Actions on vulnerable consumers and on adoption of ICT-based solutions are expected to trigger significant energy savings 
In any case, proposals submitted under this topic should demonstrate significant impacts in terms of the number of people changing their behaviour and taking informed decisions, as well in terms of energy savings/renewable energy triggered.

Type of action: Coordination & Support Action (CSA)
EE 8 – 2016/2017: Behavioural change toward energy efficiency through ICT

Specific Challenge: The objective is to demonstrate that ICT-based solutions can contribute to saving energy by motivating and supporting behavioural change of energy end-user.
The main challenges are (i) establishing cost-effectiveness, i.e. demonstrating that solutions allow a good return on investment (ii) energy usage data is accessible to the consumer and to designated third parties for application development or designing new business models around them.

Scope: The activities are focussed on development of innovative user-friendly digital tools and applications  or services making use of energy end-user generated information or captured from in-home equipment/sensors (like smart meters, smart plugs and smart appliances), with the purpose to significantly enhance energy efficiency by behavioural change. The solutions will focus on, empowering consumers to engage and collaborate in achieving energy savings, and explore different means and measures to manage their energy needs over the longer term. 
The main effort should be on integration and validation of different technological elements with at least TRL 6, combined with appropriate business models and social acceptance parameters. 

Insights from social and behavioural science should be used to understand: (i) factors influencing the consumers' choices and (ii) the impact of consumer behaviour on the energy system. Where relevant, gender, socio-economic, demographic and cultural differences should be taken into account as a means of segmentation and tailoring actions to target groups. 

The proposals should respond to the followings:

· Ensure efficient and compact consortia, involving, as appropriate, ICT developers and providers, energy experts, experts in the area of social sciences and humanities, citizens, as well as utilities (DSOs or retailers), energy service companies (ESCOs) and, building managers. 

· Special emphasis could be on social housing but other types of buildings should also be considered. Availability of the building should be guaranteed, together with access to smart metering / electricity and gas (or heating, cooling, hot water) metering infrastructure. Buildings should be located in at least two different climatic regions.
· The proposed solutions should be deployed and validated in real environments, clearly defined and monitored, for a period of time of at least 1 year, ensuring credibility and consistency of conclusions. Validation should cover business models and RoI, and should include detailed plans for sustainability and large-scale uptake beyond the project lifetime. 

ICT solutions should primarily be addressing energy efficiency but may go further with integrated solutions including also indoor climate, building/home security or health monitoring. This approach of "packaging" solutions would need to demonstrate the added benefits for consumers/ as well as the market potential. 

Proposals should take into consideration the outcomes of projects supported under topics EE 11 of the Work Programme 2014-2015 of the H2020 Energy Challenge.

Proposals requesting a contribution from the EU of between EUR 1.5 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts. 

Expected impact: 

· Significant reduction of final energy consumption prompted by innovative ICT solutions clearly quantified and substantiated, and subsequent reduction of CO2 emissions. 

· Accelerated wider deployment and adoption of user-friendly ICT solutions prompting behavioural change and energy efficiency, including plans for its sustainability after the project's life and potential/readiness for replication.

· Increased understanding and engagement of citizens in energy efficient behaviour. 

The proposals should quantify foreseen impacts, using preliminary but credible baselines and benchmarks to substantiate calculations and clearly demonstrate how the energy savings will be reached. 

Proposals are invited to take advantage of using the already developed common methodologies for calculating energy savings in public buildings and social housing, and to record their energy savings in the associated software tool, all available in the application eeMeasure (http://eemeasure.smartspaces.eu/eemeasure/). 

Type of action: Research & Innovation Actions (RIA)

EE 9 – 2016: Research on behavioural economics related to energy efficiency including research on the quantification of discount rates used for energy efficiency investments 

Specific challenge: In most of the existing behavioural economics energy models it is generally assumed that energy consumers are price-responsive and act in an economically rational way (the economic man model). Empirical data show that this is not the case in reality and that consumers do not change their energy consumption behaviour or invest in energy efficiency technologies even if it would be economically rational. If the users do not undertake the actions assumed it is because they have different preferences, lack of knowledge/ information to optimize their energy behaviour in order to reduce costs or because the implicit costs of the transaction are too high and hence the benefit of the energy efficiency action is not sufficient (enough). Non-financial barriers seem to influence the decision making of market actors. 

The different energy efficiency policies implemented in Europe try to remove the different financial and non-financial barriers to incentive energy consumers to invest in cost-effective energy efficiency technologies. E.g. eco-design and labelling of products, performance standards for buildings or information programmes are necessary to secure that the relevant information is made available. 

Behavioural economics helps to identify existing biases in the decision-making. This allows the design of policy measures to overcome those barriers that hinder consumers from their investments in cost-effective energy efficiency technologies. 

Empirical research is needed to overcome the knowledge gap how different consumer groups make their energy efficiency investment decisions. All financial and non-financial aspects regarding the costs and the benefits must be quantified based on market data or other empirical data in addition to a theoretical analysis. As different factors influence the individual choice of consumers the empirical analysis needs to be done for all consumer groups as there might be differences dependent on the income level, age, education, tenant/landlord etc. In addition, a differentiation between possible energy efficiency investments must be made as they are influenced by different factors e.g. investments in house renovation and investments in energy efficient products (washing machine, TV etc.) have a different time horizon when making a decision. To design future energy efficiency policy in such a way that existing barriers can be removed and non-financial costs can be reduced for consumers energy efficiency policies have to be linked with discount rates. It has to be shown how much discount rates can be reduced by different energy efficiency policies. 

Scope: Improved behavioural economics models with a better modelling of how different factors influence consumers' choice related to energy efficiency. These improved models should be based on robust empirical data and be aimed at supporting the analysis and development of energy efficiency related policy strategies. They should also support the assessment of the macro-economic impact of large scale deployment of energy efficiency to different societal groups. Proposals should visualise their research results and include tailored communication activities to clearly defined target groups. Where appropriate, they should take gender issues into account as well as existing macro- and microeconomic models. In addition, proposals are expected to cover all of the following issues: 

· Quantification of discount rates for different consumer groups and different energy efficiency investments,
· Quantification of energy efficiency policies on discount rates,
· Application of discount rates in energy models.
The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: Positive impacts on energy efficiency policy development and energy models, evidenced for example by the number of public officers and other stakeholders influenced or references to impact assessments, strategy papers or other policy documents. 

Type of action: Research & Innovation Actions (RIA)

EE 10 – 2017: Public Procurement of Innovative Solutions to increase the energy-efficiency of buildings, products and services 

Specific challenge: The public sector constitutes an important driver for stimulating market transformation towards more sustainable energy-related products and services. In this regard, the Energy Efficiency Directive requires for instance that central governments purchase only products, services and buildings with high energy-efficiency performance. However, there are many operational barriers related to energy efficiency public procurement (e.g. lack of knowledge, practical training, tailored guidelines, and legal uncertainties) that need to be addressed. Public procurement of innovative solutions (PPI) is not sufficiently developed in the field of energy efficiency although it could support the market up-take of energy efficient goods, buildings or services that are not yet available on a large-scale commercial basis.  There is therefore a need to help public buyers know how to use it. 

Scope: Actions supporting the use of public procurement of innovative solutions (PPI) enabling local authorities to undertake together one joint PPI procurement.  This should result in one joint PPI call for tender launched by the lead procurer and one joint evaluation of offers for buildings (NZEBs, renovation), products and services, which are not yet available on a large-scale commercial basis, and which have energy performance levels that are better than the best levels available on the market. Actions should be able to deploy commercial volumes of the innovative solution, in order to assure its market uptake. Each action focuses on one concrete unmet need shared by the participating procurers, which requires the deployment of innovative solutions. Functional/performance based specifications should be ambitious but achievable without the procurement of research and development and without distorting competition between manufacturers of products with the same level of energy performance. Where appropriate, proposals should build upon the outputs of ongoing projects and link to existing portals, networks, guides and tools. They should, where appropriate rely on the use of cost – benefit analysis (e.g. using a life- cycle approach). The procurement of innovation process should be associated with coordination and networking activities that embed the PPI into a wider set of demand side activities, including the removal of marked barriers and awareness and knowledge sharing activities.

Actions should include sharing of best practices and involve large multipliers such as central purchasing organizations.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

· Wide-scale dissemination of the results of the PPI Cofund action, reaching considerable numbers of relevant stakeholders. 

· Provision of an exploitation strategy, assuring the deployment of commercial volumes of the innovative solution and their wide diffusion. 

· Energy performance levels of new buildings should be at least 25% better than current regulations or reach NZEB performance levels. For existing buildings, energy savings of at least 60% compared to the existing building should be reached, using innovative solutions. 

· Products and services, should demonstrate at least 25% better performance in terms of energy efficiency than best available solutions on the market.   

Type of action: Public Procurement of Innovative Solutions (PPI) Cofund actions

EE 11 – 2016: Engaging and activating public authorities 

Specific challenge: The exemplary role that public authorities play in the energy transition and in the reduction of EU energy consumption is clearly highlighted by the Energy Efficiency Directive (EED) and Integrated Roadmap of the Strategic Energy Technology Plan. Due to their spending power and pivotal role within the community and with reference to their consumers, the public sector is an important driver in supporting a market transformation towards more efficient energy systems, buildings, products, services and towards stimulating a general public behaviour for increased uptake of energy efficiency solutions. 

Linking up public bodies at the national, regional and local level through effective multilevel governance is a key challenge: it is instrumental in realising a bottom-up energy transition with concerted planning and implementation of energy projects, as well as in achieving a coherent transformation of the energy system capitalising on synergies and economies of scale. This is particularly true for small and medium-sized authorities with limited resources. Integrated energy, transport mobility and land-use planning at the local level is an additional key area where a cross-departmental and multi-disciplinary approach is essential to delivering EED targets. 

Scope: Proposals demonstrating an innovative approach in empowering public authorities to step up their active role to develop, finance and implement ambitious sustainable energy policies and plans (for instance under the Covenant of Mayors initiative), on the basis of reliable data and analyses. Public actors are encouraged to adopt a multi-stakeholder approach and to look at sectors with high energy saving potential such as buildings, industry and urban mobility. 

Proposals should demonstrate European added-value and ensure synergies with and possibly involve signatories to the Covenant of Mayors initiative.

The proposals should build on the results of the Work Programme 2014-2015 and IEE. This topic is seen in complementarity to the topic EE 12 Peer-learning for public authorities (ERASMUS) - step up public authorities' capacity to help delivering the energy transition. Synergies will be encouraged during the implementation of the actions.

The proposals should build on the results of the Work Programme 2014-2015 and IEE.

The following actions are part of the scope:

· Raising the capacity of Member States to fulfil their obligation under the Energy Efficiency Directive 

· Innovative ways to enable public engagement in the energy transition, developing interface capacities within public authorities to engage with civil society 

· Supporting public authorities to foster integrated energy, transport mobility and land-use planning at community, city and district level

· Supporting public authorities to foster multi-level governance, linking up local, regional and national levels for delivering integrated sustainable energy planning and projects to achieve synergies and economies of scale. 

· Enhance and create appropriate structures for rolling-out quality management and certification schemes for energy efficiency/sustainable energy targeted at municipalities, as well as supporting collaboration between scheme operators to attract a higher number of municipalities

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: 

· 
N° of integrated plans, vertically and or horizontally

· 
N° of certified municipalities

· 
N° of consumers/stakeholders engaged with their Public Authority

Type of action: Coordination and Support Action (CSA)

EE 12 – 2016/2017:  Peer-learning for public authorities (ERASMUS) - step up public authorities' capacity to help delivering the energy transition 

Specific challenge: Meeting the EU2020 climate and energy policy objectives requires a more joint-up collaboration between market actors and better education and training of especially policy and decision makers to lead the way and engage the wider public effectively in the energy transition. The exemplary role of public authorities is referred to in the Energy Efficiency Directive and Integrated Roadmap of the Strategic Energy Technology Plan. 

The European Commission's Covenant of Mayors initiative with its thousands of signatories and the Smart Cities & Communities initiative with their front-running municipalities are a good example of the momentum created by local authorities to work towards an energy transition, but also of the rich skills and best practices in sustainable energy planning and implementation that have been accumulated over the past years and are ready to be transferred. 

Learning on the job from peers has proven to be very effective in leveraging this knowledge base across Europe - from one public authority to another -and help to support activities for the removal of the related administrative barriers. 

The capacity of public authorities needs to be built with the aim to empower them in effectively taking up a leading role at the heart of their communities to facilitate the energy transition from bottom-up. This requires improved skills in planning, implementing and monitoring energy policies and measures and also in tracking progress and achievements. Public authorities across Europe need to be enabled to share and implement existing solutions and best practices more systematically and on a wider scale through in-depth exchanges and peer learning activities.

Peer-learning for public authorities is an innovative energy-related education programme that allows public authorities to exchange experiences and best practices on sustainable energy planning and implementation through direct exchange of staff and complementary peer learning activities.

Scope: Support will be provided to intermediary organisations that are identifying the peer-learning potential and facilitating in-depth exchange across Europe. Intermediary organisation consortia will involve the Local Energy Agencies and will be in charge of developing and implementing a transparent and effective identification and matching process based on evident needs and mutual benefits of potential participants. This will consist of identifying of successful projects and measures implemented by public authorities in the field of sustainable energy (including the EU funded projects under the FP6, FP7, H2020), assessment of replication potential and delivery of a replication plan (peer-learning plan) and finally organisation of peer-learning exchanges. In addition, intermediary organisation will be also in charge of facilitating the definition of the learning objectives, expected impact, the actual staff exchanges, capturing and documenting the results and impacts in an easily accessible format, and proactively disseminating and ensuring further replication of results (e.g. replication strategy). They are responsible to promote the programme and its benefits at local and national levels.

The activities to support the transfer and institutionalisation of experiences and best practices in sustainable energy planning and implementation in participating authorities should be programmed in the proposal. Based on participants needs such activities could include where relevant the following peer learning activities such as peer reviews, study tours on specific aspects of energy planning and implementation and thematic workshops or conferences. 

Intermediary organisations must include tangible actions for exploiting and disseminating best practices and results across Europe beyond the participating public authorities and Member States.  

Proposals must provide a clear cost structure for the set-up, facilitation, scale of unit cost per exchange and financial assistance to public authorities, and other activities and items. 

This topic is seen in complementarity to the topic EE 11 Engaging and activating public authorities. Synergies will be encouraged during the implementation of the actions.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: 

· Number, energy savings and size of investment of implemented sustainable energy projects in the territory of participating parties. 

· Number of newly institutionalised energy policies and/or plans in learning public authorities.  

· Number of relationships established between public authorities.

Type of action: Coordination and Support Action (CSA)

Buildings

The EU has ambitious objectives for 2020: 20% more energy efficiency, 20% more energy from renewable energy sources and 20% less CO2 emissions. For 2030 the objectives are even more ambitious: 27% (to be revised) more energy efficiency, 30% more renewable energy and 30% less CO2 emissions.

Accounting 40% of EU final energy demand and with a large, still untapped potential, buildings have an important role to play.

The biggest challenge when reducing energy use in buildings is to increase the rate, quality and effectiveness of building renovation (currently only at 1.2%/year).To do this, it is necessary to reduce renovation costs and also to increase the speed at which it can be carried out in order to minimise disturbance for occupiers. To achieve an ambitious increase of the renovation rate (up to 2-3% per year), effective solutions need to be widely demonstrated and replicated.

Both the recast of the Energy Performance Building Directive (EPBD) and the Energy Efficiency Directive (EED) contain provisions to increase renovation rates. However, a number of non-technological barriers hamper the implementation of these provisions in the public sector and prevent market actors in the residential and private sectors from following the example that the public sector is expected to set. Likewise some market barriers also hamper the implementation of the Renewable Energy Sources Directive and its obligation to have minimum requirements of renewable energy use in new buildings and in existing buildings that are subject to major renovation.

This Energy-Efficiency call will complement the call of the EeB PPP with both technology-related, and (mostly) non-technology related topics, focusing on the removal of existing barriers through market uptake measures in order to build capacity, provide support for sustainable energy policy implementation, mobilise financing for sustainable energy investments and foster uptake of technologies relevant for energy efficiency in buildings. 

Specific actions are required in all different fields. From further research in the integration of new systems and processes, innovation actions to bring in confidence to both industry and users and market uptake activities to deploy successful innovative solutions. 

A proposal may cover two or more topics at the same time, but should nevertheless be submitted under the main topic of the proposal and achieve at least the expected impact of that topic.

EE 13 – 2016: Supporting accelerated and cost-effective deep renovation of buildings 

Specific challenge: Too much of Europe's building stock is inefficient in terms of energy use, with excessive heat losses through building envelopes, ventilation and other systems. In addition, buildings need to contribute a greater share of renewable energy production. Too few buildings are undergoing deep renovation (whereby energy savings exceed 60% compared to pre-renovation levels). There is a need to demonstrate cost-effective ways of achieving deep renovation while reducing the cost and time needed to renovate a building

Scope: Proposals should demonstrate and promote innovative processes and technical solutions leading to higher quality, faster and more cost-effective deep renovation of buildings.  Proposals should include new solutions with high replication potential. The building renovations might be expected to use pre-fabricated mass manufactured components, modular "plug and play" energy systems and components, and control, automation and monitoring tools, including innovations needed during the on-site phase. Proposals should consider integrated packages of measures that capture the full economic energy efficiency potential of improvements. This typically includes actions on the building envelope and on the technical building systems, in order to achieve very high energy performance. The proposals could include specific solutions for officially protected buildings, when applicable. The use of BIM (Building Information Modelling) as a means of sharing technical information on the building over its whole life cycle (e.g. speeding up process, quality certification) could also be considered. Proposals should ensure that the technical solutions guarantee high indoor environmental quality (thermal comfort, visual comfort, acoustics, air quality, etc.). Finally, proposals might also take into consideration the deconstruction/demolition reuse and recycling of building materials and their embodied energy. 

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

This topic will be implemented under the PPP on Energy-efficient Buildings. The activities are expected to be implemented at Technology Readiness Level (TRL) 6-8 (please see part G of the General Annexes).

Expected impact: 

· Building energy consumption in use reduced by 60% compared to pre-renovation levels. 

· Construction cost reduction of at least 15% compared with a typical renovation. 

· Increased rate of renovation of a defined building type.

Type of action: Innovation Action (IA) 

EE 14 – 2016/2017: Overcoming the market failures and promoting deep renovation of buildings 

Specific challenge: The EPBD and the EED contain several provisions to increase the renovation rates. Some barriers, which are not necessarily related to technology issues, hamper the implementation of these provisions, both in the public and private sector. For example: the diversity and fragmentation within the building value chain; the large number of companies (especially SMEs); limited understanding and acceptance for Energy Performance Certificates (EPC) in some countries; the slow progress towards Nearly Zero-Energy Buildings (NZEBs); the lack of deep renovation packages; the lack of performance guarantees; inefficient processes hampering integrated energy design, collaborative work and sharing of technical information; as well as high costs. 

The renovation rate needs to be increased from 1.2% (present level) to at least 2-3% per year (with a specific target for the public sector of 3%) and the degree of renovations needs to be increased. Renovations can be full scale renovations as well as staged or step-by-step renovations, but in any case should strive to achieve a deep degree of renovation (at least 60% energy savings compared to pre-renovation levels) or aim towards NZEB performance levels. Furthermore, the sustainability of the solutions proposed needs to be improved while taking into account the health and wellbeing of the occupants. This includes aspects such as durability and quality of products and processes, the environmental impact. 

There is a need to remove regulatory and non-regulatory barriers to the renovating of the existing building stock based on a split of incentives between the different actors concerned.  

Scope: The focus of submitted proposals should be on removing market barriers to deep renovations within the renovation value chain. All building types may be covered (public and private, residential and non-residential). Submitted proposals may include support to market uptake of products and process innovations, as well as support to the implementation of the EPBD and EED provisions at different levels.

A specific focus could be on enhancing the capacity of public authorities to plan and implement policies and measures that will contribute to remove instances of market failure due to split incentives in particular in social housing.

The proposals should build on previous experience, including the outcome of Intelligent Europe Programme projects.
Proposals could address one or more of the following options (list not exhaustive):

· Support to consumers/users. For example: further developing the supply chain to offer whole supply chain coverage (i.e. cover any gaps), process simplification, cost reduction measures, incentives, finance, address issues with building ownership structures (e.g. owner/tenant dilemma)

· Tackle the gap between as-designed and actual energy performance, support reliable energy performance standards, quality of certification and labelling schemes, etc.

· Support to the renovation of buildings in the public sector

· Support to the implementation of renovation road maps from the EED/EPBD

· Upscale the number of deep renovations by means of :

· solutions that offer to a large number of individual consumers (owners/users) affordable deep renovations

· Targeting large groups of building units in order to take advantage of the simplification and cost reduction opportunities in large scale interventions and the replication potential.

· Mapping of where the use of existing financial mechanisms and instruments can have impacts, identifying where barriers exist, and proposing measures to increase use of these mechanisms and instruments.

· Support the use of existing financial mechanisms, instruments and innovative business models to address market failures, in particular split incentives.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

· Increase the rate of renovation in the targeted area or sector (local, regional or national / public or private, residential, non-residential)

· Increase the number of individual deep renovations (exceeding 60% energy savings compared to pre-renovation levels)

· Monitor and reduce the designed/actual energy performance gap in deep renovations.

· Adoption of innovative solutions (technical, organisational, managerial and financial) to address process simplification, cost reduction measures, split incentives, financing, etc. in deep renovations

· Improve the environmental sustainability of deep renovation solutions. This includes products, materials, processes and even the construction site itself.

Type of action: Coordination & Support Action (CSA)

EE 15 – 2017: Demand response and energy management in buildings  

Specific challenge: The control, automation and monitoring integrated into buildings are more and more sophisticated. To guarantee energy efficient operation, the building service systems need to deliver the adequate operation control and monitoring of building energy parameters. Development and demonstration of energy automation, control and monitoring tools for an efficient heating, cooling, lighting, shading, storage, energy generation, and other building systems while ensuring a high quality indoor environment is essential. Full interoperability between systems and products so seamless integration of all needed components in building energy management systems shall also be addressed. Interactions at district level should also be sought, in particular regarding the potential for demand response. 

Scope: At the building level, the focus should be on the optimisation, integration and demonstration of cost effective and interoperable solutions which include new technologies and systems tested and compared in real life situations. 

The proposed solutions have to be demonstrated for buildings which incorporate intelligent building energy management systems (BEMS) and new technologies.  These should evolve and adapt to the changing operational environment, including indoor and outdoor conditions, the availability and cost of energy, enable building to building and building to grid interaction through smart meters and high quality sensors. Such solutions should be effective and resilient and ensure low operational and maintenance costs. The solutions should also investigate the impact of flexible demand and storage on exploitation of RES generation,

The aim is to assess the impact of demand response and energy management systems, including the impact on energy efficiency behaviours, taking advantage of the data provided through ICT environment, smart meters, plugs, smart appliances, etc. Solutions should be compatible and appropriately integrated with smart grids and open international standards and with the distribution network infrastructure. 

The proposed activities should clearly involve the building occupants, by ensuring their engagement and interaction, helping them to be part of demand response solutions, and finally better managing their energy demand. 

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

This topic will be implemented under the PPP on Energy-efficient Buildings. The activities are expected to be implemented at Technology Readiness Level (TRL) 6-8 (please see part G of the General Annexes).

Expected impact:

· Opening up the deployment of solutions for improving demand response in buildings 

· Real time optimisation of energy demand and supply using intelligent building energy management systems (BEMS).

· Energy savings triggered by demand response solutions 

· High quality indoor environment and adaptability to external conditions leading to improved comfort and living standards while optimising energy consumption 

Type of action: Innovation Action (IA) 

EE 16 – 2016: Cost reduction of new Nearly Zero-Energy buildings

Specific challenge: According to Article 9 of the Energy Performance Buildings Directive (EPBD), Member States shall ensure that by the end of 2020 (2018 for public buildings), all new buildings are Nearly Zero-Energy Buildings (NZEB). However, progress is slower than expected and requires the development of cost reduction solutions. Demonstration of means for cost reduction would stimulate the market. In addition, the lessons learnt from demonstration projects and front-runners could prove valuable for the sector, facilitate the process and provide further stimulation.

Finally, there is also a need to look beyond the NZEB performance levels with a longer term perspective.

Scope: Proposals should focus on reducing the cost of new NZEB in order to increase the market uptake of NZEBs. Proposals should also explore how improved performance beyond NZEB level can be reached with an overall focus on cost reduction.

Proposals could explore the way these buildings can interact with each other at the district level (for example, transport, grid stability and storage issues).  

Proposals could additionally explore and monitor solutions that improve the end user experience of these buildings and contribute to greater public awareness of the end user's contribution and acceptance of the need to reduce energy consumption in buildings.

Cost reduction and energy savings should be demonstrated for the whole life-cycle of the building.

This challenge addresses the whole of the construction process, from inception, planning, design, pre-fabrication, on-site operations and post-construction reviews. It is not restricted to building materials or staff costs on the construction site. Proposals could address one or more aspects of the whole process.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

· Measurable reduction of construction-related costs compared to the current cost of building new nearly zero-energy buildings.

· Measurable nearly zero (or beyond) energy consumption and nearly zero impact of materials used over the whole life cycle.

· Improved user experience of nearly zero-energy buildings.

· Demonstration of co-benefits which can have an impact on the value of the building and living/occupancy standards.

· Increased public awareness of the need for such buildings and of the role played by end users.

Type of action: Coordination & Support Action (CSA) 
EE 17 – 2016/2017: Construction skills 

Specific challenge: In order to reach the EU's energy and climate targets, a qualified building workforce is needed. This workforce is responsible for designing and constructing, in practice, the building stock of the future, whether renovations or new constructions. Furthermore, the building sector represents a significant part (10% of EU GDP) of the European economy. 

Improving the skills of middle and senior level professionals and blue collar workers in the area of energy efficient construction is therefore of key importance. This should be done throughout the entire value chain of the buildings sector, i.e. by encompassing all building professionals, including architects, engineers, building managers, etc. and craftsmen (including apprentices). Professionals and blue collar workers also need to be aware of new upcoming challenges in the field of energy efficient buildings (new materials and products or processes such as standardisation, common voluntary certification of buildings, etc.) and the use of renewables. 

Scope: The focus of submitted proposals shall be on upgrading or setting up large-scale qualification and training schemes with the objective of increasing the number of skilled building professionals and blue collar workers across the building value chain (designers, architects, blue collar workers and other building professionals). Ultimately, the aim is to improve the overall quality of renovations and new constructions, to accelerate the renovation rate and to ensure proper interactions between different trades and professions.

The aim of the topic is to develop and roll-out appropriate training, certification and accreditation schemes to continuously improve knowledge and skills of the building workforce and to increase the quality of construction. Proposals should take into account the BUILD UP Skills initiative and in particular the strong links that were forged in that initiative through the national qualification platforms and the design of the national roadmaps taking into account the European Qualifications Framework (EQF). Proposals could include a focus on greater accuracy/quality perhaps using off-site construction, improved multidisciplinary approaches and understanding across different trades, improved appreciation of the end user's needs (for example how the occupants would be expected to operate the building). Proposals may focus on building professionals, blue collar workers (BUILD UP Skills), or both, as appropriate. Proposals may include the entire design chain (e.g. manufacturers) and material life cycles/embodied energy in the required skills. Proposals may also focus on setting up a mutual recognition scheme of qualifications and certifications among different Member States. Proposals should include a strategy to ensure the sustainability of the qualification and training schemes after the end of the project lifetime. The submitted proposals need to be focused and do not need to address the whole range of professions and crafts involved in the building sector. 

Only for those countries that produced a BUILD UP Skills roadmap (Pillar I) and have no on-going or finished Pillar II project focusing on the implementation of the qualification and training schemes for blue collar workers
, single-country applications can be accepted, i.e. a minimum of one legal entity from a Member State or associated country. In all other cases, the proposals must comply with the eligibly condition set for this call (p. xx Conditions for this Call); i.e. at least three legal entities from a different Member State or associated country; the three entities shall be independent from each other.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

· Creation and implementation of sustainable qualification and training schemes for building professionals and/or blue collar workers.

· Increase in the number of skilled workers (building professionals and/or blue collar workers).

· Improved collaboration and understanding across different trades and professional groups.

· Demonstrated reduction in the gap between designed and actual energy performance through improved quality of construction in specific projects.

· Energy savings and/or renewable energy production.

· Improved market recognition of skills in the building sector (industry standards).

· Better quality of constructions and renovations.

Type of action: Coordination & Support Action (CSA)

Industry, products and services

Industry and service sectors represent more than 39% of the total EU final energy consumption (Eurostat, May 2014). The need to decrease energy costs has prompted many industries to make energy efficiency improvements – in particular large energy intensive industries (e.g. iron and steel, cement, chemicals, petrochemicals, glass and ceramics). However possibilities to save energy remain in most enterprises including in SMEs, for which energy is a less major cost and has not elicited so far management and operational focus. This call aims to tackle technological and non-technological barriers faced by large companies and SMEs in order to improve their energy efficiency in the frame of the audit requirements of the EED and to enhance investments. Focus is also drawn on waste heat recovery and industrial parks which also build on the SPIRE roadmap.

Everyday products, both domestic and industrial, have a big impact on our bills and environment. The products section on the Work Program looks into actions to increase confidence among purchasers, manufacturers and retailers by supporting and leveraging the implementation of EU product legislation. For example, Ecodesign and labelling legislation can save consumers billions of Euros and avoid vast amounts of carbon emissions. Given its importance and large potential for energy savings, it is necessary to ensure enforcement of EU product legislation but also to improve consumer understanding, prompting higher efficiency behaviour and purchases. 

Demand-side driven innovation through Pre Commercial Procurement should bring innovative energy saving and energy reusing technologies for data centres to the market, thus stimulating a market transformation towards more sustainable data centres.

EE 18 – 2016: Actual implementation of sustainable energy measures in industry and services

Specific challenge: In industrial and service sectors, energy efficiency investments, which can lead to important energy savings beneficial for the company and society as a whole, are often not implemented due to combination of factors and barriers faced by the actors involved (employees, decision-makers, auditors, ESCO, financial community etc.). 

According to the Energy Efficiency Directive, large enterprises are subject to mandatory energy audits unless they are implementing an energy or environmental management system, and SMEs are encouraged to undergo energy audits within the coming years. This represents an opportunity for energy efficiency investments. However, as mentioned in the EEFIG report, to ensure that energy audit recommendation lead to actual implementation, it is necessary to change the approach in order to ensure that the results of energy audits provide the relevant financial data and can be addressed at board level. 

A specific focus can be placed on owners and/or responsible of existing service buildings (e.g. hotels, leisure centres, retail, hospitals, etc.) and of SMEs in industry sectors that use large shares of thermal energy are in a unique position to facilitate the large  scale roll-out of energy efficient and renewable heating and cooling solutions.  

Besides, there is a need to develop new investment models that can match the economic and financial constraints of the industrial sector. Energy services in particular could be developed and integrated with innovative financing approaches allowing addressing counterparty risk and balance sheet constraints. 

Energy efficiency also relies on people behaviour and improvement of the energy culture of enterprises and their supply-chain. 

Proposals should demonstrate how the proposed activities will be continued commercially beyond the project lifetime. Involvement of relevant multiplier organisations is encouraged.

Scope: Proposal should focus on one of the following: 
· Capacity building programmes for qualified and/or accredited experts carrying energy audits to ensure that energy audits include the financial and technical data needed by decision-makers and financiers in order to ensure the implementation of energy saving measures identified; this could include the integration of LCCA in energy audits. 

· Support the development of innovative energy efficiency services and business models for industrial and service companies 

· Staff trainings and capacity building programmes to enhance corporate policy towards energy efficiency, energy culture (motivations, behaviour change, mitigation of perceived risks and barriers) and sustainable supply-chain initiatives. All actors (from decision makers/corporate board members to employees in each department including purchase) should be targeted. 

· Actions that actively involve and mobilise owners and/or responsible of existing public and private buildings in the service sector (e.g. property owners and managers) as well as of SMEs in industry sectors that use large shares of thermal demand in order to accelerate the take up of integrated solutions leading to the adoption of energy efficient and renewable heating and cooling.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: 

· Capacity building proposals are expected to facilitate the training of several hundred persons and deliver long-lasting training tools

· Proposed actions on investment models and services are expected to foster the adoption of energy efficiency services and business models by several hundreds of enterprises

· Actions aiming at enhancing the energy culture in enterprises are expected to reach several hundred enterprises/staff working in the enterprises

· In any case, proposals should demonstrate a significant impact in terms of improved competitiveness of enterprises and in terms of energy savings triggered.

Type of action:  Coordination & Support Action (CSA)

EE 19 – 2016/2017: Ensuring effective implementation of EU product efficiency legislation 

Specific challenge: By 2020 full implementation of the EU product efficiency legislation should be one of the most important contributions to the EU energy efficiency target. The Ecodesign Directive alone should yield yearly savings of up to 600 TWh of electricity and 600 TWh of heat in 2020, as well as net savings for European consumers and businesses of €90 billion per year – 1% of EU’s current GDP – in year 2020 (meaning net savings of €465 per household per year). Non-compliance with these rules is estimated to reduce these savings by at least 10%. Previous initiatives have demonstrated the usefulness of market surveillance activities. However to ensure full implementation of product efficiency legislation, these activities should be improved.

Two challenges have been identified:

a) improving market surveillance activities (market push)

b) increasing and understanding consumer 'appetite' for higher efficiency products (market pull)

Scope: Provide support for joint surveillance actions that focus on building up the monitoring, verification and enforcement of the EU's energy-related products policy, in particular for those products that represent the highest energy saving potential (e.g. electric motors, water and space heating and cooling equipment, lighting).

Proposals should focus on one of the following:

· building up the monitoring, verification and enforcement of the EU's energy-related products policy, in particular for those products that represent the highest energy saving potential and with lower compliance rates. Proposals should support higher level of surveillance activities and go beyond product testing activities. They should not replace activities that are under the responsibility of Member States but add European value to these activities (e.g. execution of joint activities, exchange of information, development of common methods, protocols or checklists, etc.). Actions must involve the relevant market surveillance authorities and consumers’ (or other end users') associations as appropriate, and demonstrate a high transnational added value. 

· create better instruments for improving consumer understanding and routing purchase decisions towards higher efficiency products;

· take stock of previous EU-funded work, combine and leverage relevant results to a much wider audience across the EU;

· distil policy lessons from the market insight gathered as a means to review existing and produce better legislation;

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

Proposals should result in an increase of confidence among purchasers, manufacturers and retailers. They should also contribute to the enforcement of EU product legislation. 

· Market surveillance proposals are expected to generate substantial energy savings corresponding to the energy losses avoided from non-compliance.

· Actions aiming at improving consumer understanding and routing purchase decisions towards higher efficiency products are expected to engage several thousand consumers.

Type of action: Coordination and Support Actions (CSA)

Note: a new topic under Industry area could be designed as an ERA-NET action
 ERA-NET Cofund
EE 20 – 2017:  Innovative solutions of industrial symbiosis between intensive industries for the valorisation of waste heat 

Specific challenge: Resource and Energy Intensive Industries (REII) generally consume significant amounts of energy showing global energy efficiency well below 100%. Typically, the amount of energy losses can reach 40 to 50% in Cement production, 50% in Steel, 55% in Glass, 20% in Refining, 65% in Wood products.
Energy losses are occurring under various forms: sensible heat of waste gases/vapour or intermediate and final products or residues, latent heat of gases still containing unburned components, radiation through the reactors walls, heat in the cooling water, etc. 

Those losses occur because either the corresponding energy losses are difficult to recover and re-use in the process itself or in another part of the production process or the required equipment are too costly (low ROI). However, sources of energy losses that are considered as a waste for a given industry could be a valuable resource for another one, directly or after an intermediate transformation step. By reusing waste heat in a more efficient way primary energy can be replaced and saved.

Scope: Actions should aim at identifying, assessing, testing and demonstrating the possibilities of energy symbiosis between different industries or plants inside large industrial parks, with the energy wastes of the ones being the inputs of the others. The projects should cover the following points:
· To analyse, characterise and assess the sources of energy losses in the spirit of reusing them in other plants or industries, e.g. amount, composition, temperature, impurity and fluctuation have to be taken into account, improving the global environmental impact. To identify these parameters new measurements and models are needed.

· To identify the heat & energy demands according to the characteristics described above for a cross-sectorial approach 

· To determine the flexibility to coordinate the sources and demands to optimise the energy fluxes between the different plants and industries. 

· To determine storage technologies and strategies to harmonize energy use for fluctuating inputs (e.g. wind, converter gas) and variable (batch) process demands. 

· To determine conversion technologies and strategies to improve the accordance of demands and sources of energy.

· To define the most suitable energy carriers to be implemented in a laboratory scale at the proper scale in the environment representative of industrial application laboratory scale

· New management systems for the energy loss fluxes have to be developed basing on the parameters and models described above. 

· To expand the flexibility of existing energy management systems to enable what-if calculations for strategic planning of process changes in the connected plants.

· To fuse and combine existing energy management systems for electricity and gas with the new management systems for the energy loss fluxes. To connect individually existing management systems to enable a plant and industry crossing optimisation.

· To harmonise energy use by exploitation of existing flexibilities in production to prevent peaks in the energy demands and sources. To achieve this, existing production planning tools have to be extended and connected to energy management systems.

· To assess the overall energy efficiency, the costs and the CO2 emissions of the cross-sectional energy networks compared to the previous situation where the industries were not connected.

This topic is responds to the needs of the process industry identified in the roadmap of the SPIRE cPPP (Sustainable Process Industry through Resource and Energy Efficiency contractual Public-Private Partnership), key action 2.5 “New energy and resource management concepts (including industrial symbiosis)”.

Projects should not focus on the technologies for waste heat recovery, which are dealt in another topic. Projects should not focus on non-technological barriers, which are dealt in another call topic.

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:  

Building real industrial symbiosis is a complex topic, not only from the standpoint of the fundamental physics and chemistry involved, but also from the operational standpoint: in order to be materially possible, cost effective for all partners and for society as a whole and safe, the energy transfer between different industrial units will require a very good coordination regarding e.g.: production cycles, management of unexpected stoppages, etc. 

· The general ambitions to reduce the fossil fuels used by up to 30%

· It is expected to perform cost-saving optimizations of energy and resources supply and demand in selected areas on the basis of new energy and heat measurements, data processing, energy and exergy balances, pinch analysis, Sankey diagrams, prediction of energy demand, diagnostic and optimisation, including heat recovery, by taking into consideration both economical and sustainability constraints

· 
To lay the foundation of the forthcoming real and large deployment of the sustainable cross-sectional energy networks focusing on streams of energy losses
Type of action: Research and Innovation Action (CSA)

EE 21 – 2017:  Improvement of the energy efficiency of industrial parks by developing energy industrial symbiosis and optimising energy flows by dedicated energy utilities 

Specific challenge: Energy represents an important part of enterprises' production costs even for non-energy intensive industries, and the availability of cheap, hassle free energy services is one of the key business development enabler and competitiveness factor. On the other hand, industry should also rapidly transition towards a highly energy efficient, mostly renewable energy based system, which also take full use of available waste and waste heat recovery options. This is a great challenge for business, because such transition requires not only capital investment, but also considerable expertise in energy technologies and energy as well as general operational management. Industrial parks play an important role in the European economy; in order to improve the energy efficiency of industrial parks two areas of intervention are envisaged:
· Wider deployment of the energy industrial symbiosis
Industrial symbiosis aims at transforming conventional linear productive chains into material and energy cycles by using waste flows from industries as raw materials for others
. Energy related industrial symbiosis schemes involve the exchange of waste heat between processes or industries or of waste materials from one industry for the energy valorisation (e.g. CHP or digestion) in another. These schemes can provide significant gains in energy efficiency and savings. However, these types of schemes are confronted to non-technological barriers such as unfavourable legal frameworks, governance related issues, lack of skills and of information about the technological possibilities, industrial cultural perception etc.
· Optimisation of energy supply and demand by dedicated energy utilities providing full energy services (heating/steam and cooling, electricity)
Only few companies have the required expertise and resources to master a modern a renewable based and energy efficient system in industrial parks relying on the latest technologies and solutions. There is therefore a case that such energy services are provided by specialised utility companies that can offer the required heat/steam, cool/refrigeration and electricity services while specialising in developing a highly efficient, renewable and waste recovery based systems taking advantages of the latest technologies and solutions, including demand response, waste and waste heat recovery, and energy cascades. Such specialised energy utility companies would supply the business implanted in the industrial park. 

Scope: Actions should focus on one (or a combination) of the two areas:
Industrial symbiosis:

· Legal frameworks: analyse, monitor, plan and streamline regulatory frameworks in order to support the deployment of industrial symbiosis schemes at local, regional and national level. The relevant policies having an impact in industrial symbiosis should be addressed (energy, waste…)

· Governance related issues: develop instruments facilitating the actual implementation of industrial symbiosis relations between industries, reducing risks, setting process and business organisation, operation and plant design, cooperation mechanisms, contractual and financial arrangements (e.g. guidelines, best practices, fit-for-purpose contractual/financial models, new business and service concepts, price calculation models, etc.)

· Capacity building: increasing the skills of companies, in particular their CEOs and CFOs, energy managers and ESCOs and other related stakeholders to identify industrial symbiosis possibilities within industries

Optimisation of energy supply and demand by dedicated energy utilities:
· Develop the design of the energy flows, including energy transfer and supply systems, and the optimal lay-outs of industrial parks and specific business installations, for providing heating and cooling and electricity services to multiple enterprises operating in industrial plants. To this end, there is a need to identify those horizontal energy services common to several industries that can be cost-effectively professionalised and outsourced to 3rd party utility providers and the technical, organisation requirements to make such utility islands and utility sharing work for industrial facilities in industrial parks. It would explore what such services industries would prefer to have supplied from utilities, instead of self-production, whether and where they would see cost and resource savings from such services. The design should integrate solutions that reduce the use of new primary energy sources, and use instead local renewable and waste heat sources; it may include connection to a district heating and cooling system. The design should include cost-calculation and cost-reduction models and include component solutions that reduce costs of energy as compared to conventional supply. It should also include the organisational modules and the business model and standard contract terms between the specialised energy utility and the industrial user in the industrial park/cluster.

For both areas, projects should not focus on technological aspects related to the industrial symbiosis schemes, which are dealt in another call topic. Projects should have a cross-cutting perspective and a strong communication and dissemination component to reach as many industries as possible and to break the industrial cultural perception of industrial symbiosis for energy efficiency.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

Actions should demonstrate a significant impact in terms of improvements in policies (e.g. energy, waste policies) allowing for industrial symbiosis schemes to be implemented, number of signed contracts between industries, number of people with increased skills, number of industries informed about the possibilities of industrial symbiosis.

Capacity building proposals are expected to facilitate the training of several hundred persons and deliver long-lasting training tools.

All proposals should demonstrate a significant impact in terms of improved competitiveness of enterprises and result in energy savings triggered.

Key performance indicator will be the reduction of at least 20% of the cost of energy supply to companies implanted in the park compared to traditional, business-as-usual and/or individual supply solutions.

Type of action: Coordination and Support Actions (CSA)

EE 22 – 2016:  New technologies for the efficient recovery of waste heat in large industrial systems 

Specific challenge: Energy and fuels represent between 20 % and 40 % of the production costs in several Resource and Energy Intensive Industries - REII (e.g. Iron & Steel, Aluminium, non-ferrous metals, Chemicals, Cement and Glass). This proportion will still increase in medium & long terms because of the increasing cost of energy, as well as the increase of the constraints and environmental taxes. Since 30 years, lot of technical progresses were already done in REII to reduce the energy consumption of the main industrial products. Nevertheless, in some high temperature processes (>800°C) significant parts of the input-energy are still lost in the form of waste heat by gas, liquid or solid streams, because high temperature recovery in these cases is technically challenging (for example the off-gas contains high concentration of dust and impurities or high temperature liquid (slag)). In addition, with existing processes getting closer to their optima, the future technologies for energy recovery from waste heat will require a more global and systematic approach, including relevant downstream industries and its environment impact. New scientific and technical knowledge thus has to be developed to implement new cost-effective solutions necessary for cutting of present energy recovery costs.

The challenge is to design, build and test more sustainable processes/components by developing the necessary knowledge and technology to propose new techniques and integrating energy recovery, storage and utilisation. Solutions can entail the development of new technologies or the innovative adaptation of already existing solutions for the waste heat recovery to technically challenging streams. This will maintain the competitiveness of European industrial sites in medium & long terms. 

This topic is responds to the needs of the process industry identified in the roadmap of the SPIRE cPPP (Sustainable Process Industry through Resource and Energy Efficiency contractual Public-Private Partnership), key action 2.2 Energy Harvesting, storage and reuse.

Scope: Actions should improve the energy efficiency of large industrial systems by designing economic industrial solutions based on new technologies for recovery of waste heat or the innovative improvement of already existing solutions, considering the whole energy cycle from the heat production to the delivery and end use, including environmental impact.
Solutions to this call should be adaptable to various types of industrial processes, recovering the waste heat from streams from industrial processes (e.g. waste streams, by-products, intermediates) or from surplus heat in plant parameters and to transform it in useful energy forms.

The main scientific and technological roadblocks to solve are the following ones. Proposals should cover one or more of these points:

· The intermittent character of the recoverable energy flows (e.g. adapted storage to smooth these variations (such as low materials cost with high thermal inertia, Phase Change Materials, etc.)

· Achieving safe, controlled and efficient recovery of heat from media, which are very difficult to handle and control (high temperature, high volumes, highly aggressive- fouling/deposits/corrosion).

· The transfer of energy flows from a process line to the other one, and investigating the potential use of recovered energy in other processes with various heat transfer media (water/steam, oil, salts, gases….) 

· The influences of the new heat recovery process on the product quality (e.g. dry cooling instead of wet cooling)

· The need to improve the environment impact using the new waste heat recovery approach 

Solutions should be subjected to full scale demonstration in real production conditions in industrial facilities.

The activities are expected to be implemented at TRL 5-7.

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: An ambitious but realistic objective is a recovery of at least 60% of the sensible heat contained in each waste heat carrier addressed by a project. The improvement of the energy efficiency and the reduction of energy cost penalties will lead to a demonstrated advancement in competitiveness by the end of the project. This will expand the available portfolio of energy resources and technologies, which can be integrated within sites, across sectors and along value chains. The corresponding reduction of the energy environmental footprint of the process industries (especially from a value chain perspective) will contribute to an acceptable environmental net balance, when building the future infrastructures necessary for the transformation of Europe towards a CO2-lean economy. 

Type of action: Research and Innovation Action (RIA)

EE 23 – 2017: Driving energy innovation through large buyer groups 

Specific challenge: Buyers of energy-related products can foster innovation by specifying energy performance levels that are higher than the best levels available on the market. The larger the group of buyers, the higher is the potential market and therefore the greater is the interest of manufacturers to meet more ambitious product specifications and to deliver new more energy efficient products. This market-transformation tool, commonly referred to as 'technology procurement', has been applied successfully to a few products such as copiers, electric motors and cold appliances but it could be applied to many more energy-related products if more buyers knew how to use it and were aware of its benefits.
Scope: Actions whereby groups of buyers are established and, via technical and economic feasibility studies, set higher-than-available performance levels which manufacturers of sustainable energy products are called to meet through product or system innovation. Products should represent a large potential for meeting the EU energy policy targets and have the potential for a large market demand. Buyer groups (e.g. consumer groups) should be large and influential and/or composed of market leaders. Actions may build on existing research or communities of practice but the technical specifications should be ambitious and achievable without large investments in research and development and without distorting competition between manufacturers of products with the same level of energy performance. It is important that the technology procurement process is associated with communication activities to encourage manufacturers to participate and to make their results more visible.
Actions may also focus on capacity building or the collection and leveraging of best practices/guidance on private procurement as a means to stimulate the creation of large buyer groups.

Proposals addressing the procurement of products that already exist on the market should be submitted under other topics.

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: New energy-using or -producing products with at least 25% better performance than best available products. Improved competitiveness of manufacturers. Creation of influential buyer groups able to transform the appliances market. 

Type of action: Coordination and Support Actions (CSA)

EE 24 – 2017: Pre-commercial/Innovation procurement of public Green Data Centres (PCP)

Specific challenge: Considering the large volume of public spending (19% of EU GDP, or roughly EUR 2,200 billion in 2009
), the public sector constitute an important driver to stimulate market transformation towards more sustainable data centres. To this regard, the recent Energy Efficiency Directive requires for instance that central governments purchase only products, services and buildings with high energy-efficiency performance. Energy saving/reusing technologies for data centres exist as concepts and lab setups, but they are not being adopted by the market. As a first step, in 2014, the EC launched a call for a coordination and support action to support public authorities in procuring fast-evolving information and communication technologies such as green data centres.  The current call targets consortia of procurers with similar procurement needs of common European interest, to drive innovation from the demand side, reduce fragmentation of public sector demand in Europe and speed up the time-to-market for promising research outcomes. 
Scope: As a built-on of the previous FP7/H2020 calls on sustainable data centres, co-fund public authorities in launching public procurement tenders for public green data centres green data centres (e.g. police, social security, and city administration, etc.). The challenge should particularly be met in data centres located in urban environment where the scarcity of resources and the environmental impact are most pronounced. The action should built upon the results of EURECA project (649972) and reuse and further improve the EURECA tool. The solution should include several (minimum three, preferably more) innovative energy saving/reusing technologies (not linked to the efficiency of the servers) such as heat reuse, workload shifting in space and time (for balancing the grid, lower cooling needs, renewables availability, etc.), local and remote renewable sources integration, integration with smart grids, etc. More potential innovations to be included can be found in the projects from the call FP7-Smartcities-2013 (namely RenewIT, DC4Cities, Dolfin, Genic, GreenDataNet, GEYSER). The proposal should consider tenders in at least 4 countries and at least 6 public purchasers.
The Commission considers that proposals requesting a contribution from the EU of between EUR 4 and 5 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: 

· Bring data centre specific innovative energy efficiency technologies, already developed by research projects, to market faster and cheaper. 

· Reduce by 40% the energy consumption of a data centre (this percentage should not take into account improvements that are achieved through more efficient servers
 [2]) while providing PUE of up to 1.2

· Achieve 25% powering of the data centres by local renewable resources

· Use data centre as a flexible load participating to the electricity balancing market.

Type of action:  Pre-Commercial Procurement (PCP) Cofund actions

Innovative financing for energy efficiency investments

Despite growing investments in energy efficiency, there is still a gap between the financial sector and energy efficiency projects, e.g. due to a lack of mutual understanding and well established ways of interaction. The absence of a significant proven track record for energy efficiency, as well as of a concrete pipeline of projects, are major obstacles to increasing volumes and decreasing cost of finance for energy efficiency. Project development assistance is needed to create a clear business case and kick-start a large-scale market for energy efficiency finance. At the local and regional level, innovative financing schemes are required to create the legal and organisational arrangements which will allow the enhanced flow of private finance; this requires in particular also to build the capacity of public and private stakeholders along the value chain. Energy efficiency services, among which energy performance contracting, need to be further developed and extended to new types of actors and sectors. 

EE 25 – 2016/2017: Project Development Assistance 

Specific challenge: As underlined in the Investment Plan for Europe, there is continued need for building a solid and transparent pipeline of sustainable energy investment projects to help the EU unlock additional investments and in order to demonstrate their financial viability and attractiveness, in particular, to private investors. Whilst there is already a significant pipeline of large scale renewable energy projects, investors and lenders need to gain more confidence on investment projects related to energy efficiency which are still seen as risky and fragmented. EU added value can be obtained in particular where projects introduce innovation to the market regarding project aggregation and financing solutions minimising transaction costs and engaging the private finance community as well as where projects demonstrably remove legal, administrative and other market barriers for mainstreaming large scale sustainable energy investment schemes. 

Scope: Project Development Assistance (PDA) will be provided to public and private project promoters such as public authorities or their groupings, public/private infrastructure operators and bodies, energy service companies, retail chains, estate managers and SMEs/industry, leading to innovative and bankable sustainable energy investments.

The proposed investments will have to be launched before the end of the action which means that the project must result in signed contracts for sustainable energy investments to that effect, e.g. construction works, energy performance contracts, turnkey contracts. Projects that fail to deliver their planned investment before the end of the action are subject to recovery of the received EU support. 

The PDA focusses on sectors of existing public and private buildings; street lighting; retrofitting of existing district heating/ cooling leading to substantial energy savings; energy efficiency in transport fleets and in the logistics chain; and energy efficiency in industry and SMEs. 

Whilst proposals may address investments into distributed, small-scale renewable energy sources in combination with energy efficiency, the main focus should lie on capturing untapped high energy efficiency potentials.  

Proposals must have an exemplary/showcase dimension in their ambition to reduce energy consumption and/or in the size of the expected investments. Proposals must also deliver organisational innovation in the financial engineering (e.g. on-bill financing schemes, guarantee funds, or factoring funds) and/or in the mobilisation of the investment programme (e.g. bundling, pooling or stakeholder engagement). Innovation should be demonstrated taking into account the state-of-the-art in the targeted country. In addition, proposals must demonstrate a high degree of replicability and include a clear action plan to communicate experiences and results towards potential replicators across the EU.

This PDA facility focuses on small and medium-sized energy investments of EUR 7.5 million to EUR 50 million
. 

The Commission considers that proposals requesting a contribution from the EU of between EUR 0.5 and 1.5 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: Delivery of a series of sustainable energy investment projects and innovative financing solutions schemes. Every million Euro of H2020 support must result in signed contracts for sustainable energy investments of 15 million Euro (obligatory leverage factor 1:15) by the end of the action. 

Type of action:  Coordination and Support Actions (CSA)
EE 26 – 2017: Innovative financing schemes 

Specific challenge: There is a need to set up innovative financing schemes at regional or national level in order to create the conditions for adequate supply of private finance for energy efficiency investments. There is also a need to make a better use of public funds at both EU and national level through dedicated financial instruments, the goal being to up-scale private energy efficiency investments with limited public money. New financing schemes can therefore play an important role in supporting the effective implementation of the Investment plan for Europe and the effective use of European Structural and Investments Funds (ESIF). This requires among others setting up the legal and technical arrangements between the key actors on a given territory, agreeing on common procedures for qualifying projects and financing them, setting up templates for technical specifications and contracts, etc. However, the development of new financing schemes should always be based on the principles of complementarity and additionality, and reflect the fundamentals of the given territory or market segment.
Innovative financing schemes can include for example replication of previously demonstrated successful financing models such as soft loans, guarantee funds, or factoring funds; development and demonstration of on-bill or on-tax financing schemes whereby energy efficiency debt is disconnected from the building owner and repayment is collected through the energy bill or the tax bill; development and demonstration of citizen financing (e.g. crowd-funding) for energy efficiency; development and demonstration of finance models for the deep renovation of buildings, addressing both property and rental markets; schemes based on project aggregators or clearing houses at regional or national level, which should support project development and match demand and supply of energy efficiency finance. 

The large-scale roll-out of innovative financing schemes may also require overcoming a number of obstacles such as the lack of competences, in particular for public authorities, as well as the legal and policy framework at national and EU levels. 

Scope: Proposals should address the following issues: 
· Development or replication of innovative financing schemes. Exploring possible avenues of supporting energy efficiency financing by innovating the framework and instruments that could be further up-scaled e.g. under the European cohesion policy or other schemes. Analyse impacts of existing financial instruments and requirements for up-scaling.

· Large-scale capacity building on innovative financing to specific groups of stakeholders such as Member States, public authorities, energy agencies, energy consultants, and the financial sector, led by or involving professional federations or associations at the national level. Capacity building could use the concrete examples developed through project development facilities (e.g. ELENA, MLEI PDA, EEEF, EE 20). 

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

Depending on the activities of the proposal: 

· Delivery of innovative financing schemes that are operational and ready to finance energy efficiency investments.

· Each EUR 1 million should allow to train several thousand persons and deliver long-lasting training tools. 

Type of action: Coordination and Support Actions (CSA)

EE 27 – 2016/2017: Making the energy efficiency market investible 

Specific challenge: Sub-optimal levels of investment in sustainable energy (in particular energy efficiency) are linked to a lack of trust of investors and financiers in the financial viability of energy efficiency measures and/or a lack of capacity in the public and private sectors to structure their projects. Bank capital requirements under Basel III reduce their lending capacity and willingness to invest in the sustainable energy sector, which is still deemed by many to be risky. Banks, institutional investors and asset managers lack the skills and operational tools to effectively assess sustainable energy investments and integrate energy efficiency in their investment strategies. Access to the capital markets for energy efficiency investments is hampered by the lack of a secondary market due to the lack of standardisation of assets. 
Scope: Proposals should address one or more of the following issues: 

· Development, demonstration and promotion of new or existing frameworks for the standardisation and benchmarking of energy efficiency investments such as harmonised and commonly accepted labelling schemes, project rating methodologies and risk assessment tools to be integrated in standard risk-assessment cycles, standardised legal and financial structures of assets (loans, guarantees, energy performance contracts etc.) in order to develop securitisation and rating models for energy efficiency based financial products, which should enable the development of and access to secondary markets. Proposals integrated in a broader approach such as socially responsible investment should focus on the energy component. 
· Gathering, processing and disclosing large-scale data on actual financial performance of energy efficiency investments, in order to create a track record for energy efficiency in different sectors (buildings, industry, transport, etc.). Further integrating the 'green value' of buildings in property valuation through collection of market data across the EU and targeted actions to the key actors in the sale or lease process (e.g. real estate agents, property valuers, notaries, etc.) 

· Targeting institutional investors (e.g. public or semi-public pension schemes) in order to increase the share of their funds invested in energy efficiency, or to develop specific funds or investment products. Supporting the integration of energy efficiency in portfolio management strategies for institutional investors and/or fund managers, including through re-definition of fiduciary duties. 
The Commission considers that proposals requesting a contribution from the EU of between EUR 1 million and EUR 1.5 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: Depending on the activities of the proposal, proposals should lead to reduced uncertainty as regards investments into energy efficiency  and increased investors' confidence; labelling schemes; innovative (and relevant) project rating, risk assessment, asset valuation methodologies agreed by the market; standardised descriptions of energy efficiency investments or measures/contracts; data evidence on the financial returns of energy efficiency investments; higher allocation of institutional investments to energy efficiency; standardisation of assets enabling securitisation; development of a secondary market for energy efficiency assets. 

Type of action: Coordination and Support Actions (CSA)

EE 28 – 2016: Development and roll-out of innovative energy efficiency services 

Specific challenge: As underlined in the Investment plan for Europe, significant investments are needed in the scale of around EUR 100 billion per year
 in order to meet the 2020 and 2030 energy efficiency targets of the European Union. While the EU Structural and Investment Funds and national support schemes can contribute to some extent with public finance, most of the financing needs to come from the private sector. The Energy Efficiency Market Report by the International Energy Agency
 confirms that energy efficiency is becoming an established financial market segment, energy efficiency finance is expanding and innovating, with new funding approaches and business models, and the market potential for energy efficiency is growing significantly. However, in order to reach more quickly the full market potential, the development and large-scale uptake of new business models and energy efficiency services combined with innovative financing solutions are needed to better monetise the future energy savings for the initial investments. New energy efficiency services and business models need to be developed by putting customers at the core of value creation, using new and emerging technologies (e.g. ICT, big data, smart functions in appliances) and by taking advantage of regulatory changes. They should be recognised and understood by the financial sector and they should aim at giving a higher value to energy efficiency and energy efficient behaviours. They should also aim at helping energy efficiency service providers addressing the more challenging sectors such as industry, residential or mobility sectors where large energy savings potentials are lying. 

Scope: Proposals aiming at developing, demonstrating and standardising new types of energy efficiency services and business models in all sectors (incl. mobility), which could better monetise the multiple benefits of energy efficiency
.

Supporting the further development of energy performance contracting or similar methods based on monetisation of energy savings and other benefits by new types of actors (e.g. facility managers, construction companies, social housing operators,) and/or in new market segments (e.g. residential sector). 

The Commission considers that proposals requesting a contribution from the EU of between EUR 1 million and EUR 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: Demonstration of viability of innovative energy efficiency services. All proposals should demonstrate a significant impact in terms of the expected investments made by stakeholders in sustainable energy while employing innovative financing schemes based on energy services; primary energy and greenhouse-gas emission savings; generated renewable energy. 

Type of action: Coordination and Support Actions (CSA)

Conditions for this call

Opening dates
: 

Deadlines 
:

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Indicative budget: 

· EUR million from the 2016 budget 

· EUR  million from the 2017 budget
	
	2016

	2017

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Eligibility and admissibility conditions: The conditions are described in parts B and C of the General Annexes to the work programme.

Evaluation criteria, scoring and threshold: The criteria, scoring and threshold are described in part H of the General Annexes to the work programme, with the following exception:

	
	


Eligibility and admissibility conditions: The conditions are described in parts B and C of the General Annexes to the work programme, with the following exceptions:

	
	1. 


Evaluation criteria, scoring and threshold: The criteria, scoring and threshold are described in part H of the General Annexes to the work programme.

Evaluation procedure:  The procedure for setting a priority order for proposals with the same score is given in part H of the General Annexes. 

The full evaluation procedure is described in the relevant guide
 published on the Participant Portal. 
- Indicative timetable for evaluation and grant agreement:

	
	Information on the outcome of the evaluation    (single or first stage)
	Information on the outcome of the evaluation    (second stage)
	Indicative date for the signing of grant agreements

	All topics 
	Maximum 5 months from the final date for submission
	N/A
	Maximum 8 months from the final date for submission


Consortium agreements: In line with the Rules for Participation and the Model Grant Agreement, participants in Research and Innovation Actions or in Innovation Actions are required to conclude a consortium agreement prior to grant agreement.
CALL – COMPETITIVE LOW-CARBON ENERGY
H2020-LCE-2016/2017
Towards an integrated EU energy system

The EU committed to lower greenhouse gas emissions by 20% in 2020 (with respect to 1990) and 40% by 2030 and to reach a share of renewables of 20% by 2020 and 27% by 2030. Today, our EU energy system is still strongly linked to borderline between its Member States and there are little possibilities of connections between the electricity, gas and heat networks. Creating links between networks would provide more flexibility, more resilience and allow a larger penetration of variable renewables. 
In this landscape, the electricity network has a central role to play. In 2012, electricity represented 22% of our final energy consumption with a share of renewables of 24% in the gross production i.e. almost a 3% increase compared to 2011 (wind and solar: 8%). Owing to the increasing number of appliances, of the expected penetration of heat pumps and electric vehicles, this share is expected to increase and the share of renewables is expected to reach 50% by 2030.

This challenges many aspects of our energy system: infrastructures, interconnection between Members States, regulatory environment, harmonization of standards, new technologies (e.g. storage, energy management systems) and new business models from end to end (energy production to final consumption).

WP2014 and WP2015 were calling for actions modernizing the electricity grid and providing the energy system with flexibility through enhanced storage technologies. During the SET-Plan conference in December 2014, the stakeholders broadly endorsed a revised structure, not only looking at technologies but at the energy system in its ensemble. In this new approach, the active consumer is put at the center of the energy system. WP2016-2017 proposes actions to progress along this direction.

LCE 1 – 2016: Next generation innovative technologies enabling smart grids, storage and energy system integration with increasing share of renewables: distribution network 

Specific challenge: To progress in the development of competitive next generation technologies and services which will be in the market in five to ten years time to enable demand-response, smart grid, storage and energy system integration operating under stable and secure conditions in the context of an increasing share of renewable energy sources in the electricity grid.
Scope: Proposals should target technologies, tools and/or services in one of the following areas:
1) Demand-response: tools for modelling demand response and load forecasting, innovative technologies for smart meters and secure data handling, innovative market and business models

2) Smart grid: tools for the optimisation of the distribution grid (CNECT tbc), energy management systems, technologies for advanced power electronics; technologies for real-time system awareness with secure handling of data (CNECT tbc)

3) Storage: technologies for the storage in the distribution network and their integration in the smart grid, including decentralised storage at user premises

4) Connections between networks: develop power to heat solutions and strategies (e.g. through the use of water boilers, heat pumps, thermal inertia of buildings, etc.), develop power to gas/fuel solution; hydrogen production is addressed in the frame of the Fuel Cell and Hydrogen JU and is therefore excluded from this call

Proposals will clearly indicate which area is primarily targeted. 

Proposals will demonstrate a good knowledge of current regulations and standards applying to their technologies, and a predesign of interfaces to energy networks, potential business models.
The Commission considers that proposals requesting a contribution from the EU between EUR 4 and 6 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: 

The EU power network should be capable of integrating large share of renewables (e.g. 50% by 2030), in particular variable energy sources, in a stable and secure way and EU based companies will be able to deliver adequate competitive product and services on the market in 5 years-10 years. The actions will contribute to mature the Technology Readiness Level (TRL) in a range of typically 3-5. Proposal will indicate the estimated initial and final levels of TRL. The more specific expected impacts are:

· Allow or enhance demand response mechanisms for the benefit of the consumers

· Provide more stability and flexibility in the distribution grid operating with large share of variable renewables, avoid congestion

· Develop storage systems providing services to the grid at affordable costs providing services to the distribution grid and the consumer,

· Conversion of excess electricity, avoid curtailment, provide services to the grid
Proposals will also include ad-hoc indicators to measure the progress against their specific objective.

Type of action: Research and Innovation Action
Proposals will be ranked in each of the 4 areas and the first proposal in the ranking will be selected; in case of equal rank, the best score will prevail; in case of equal score, usual rules (annex …) will prevail.

LCE 2 - 2016: Demonstration of smart grid, storage and system integration technologies with increasing share of renewables: distribution system

Specific challenge: To demonstrate a set of technologies and solutions in an integrated environment with the perspective of introduction in the market in the coming years to enable demand-response, smart grid, storage and energy system integration operating under stable and secure conditions in the context of an increasing share of renewable energy sources in the electricity grid.

Scope: Proposals will demonstrate a combination of at least 2 of the following aspects:

· Demand-response: validation of new business models for combining distributed energy resources, self-consumption and storage with optimized utilisation of distribution networks from all energy carriers; validation of business models involving utilities, Telcos and ICT;

· Smartening the distribution grid: methodologies for improved control and automation of distribution networks, network management and monitoring tools with particular improved observability of variable generation and consumption loads, virtual power plants,

· Demonstration of storage technologies, of storage management system and of services provided to the grid and the consumers

· Connections between networks: demonstration of power to heat solutions under cost competitive conditions (e.g. through the use of water boilers, heat pumps, thermal inertia of buildings, etc., of power to gas / fuel; hydrogen production technologies are addressed in the frame of the Fuel Cell and Hydrogen JU and are therefore excluded from this call.
· Transport users will increasingly connect to the grid (electric vehicles, but also large ships and inland waterway barges while in ports and hybrid ferries emerging in the North Sea and Baltic Sea). These transport users could also provide storage capacity or supply electricity to the grid (e.g. "power barges" in port or large ferries providing electricity via on-board LNG-driven generators). These and similar grid users should be integrated into the grid/storage management if appropriate.
The targeted technology readiness levels (TRL) range between 5 and 7.

Proposal will include an analysis of current regulations and standards applying to their case as well as an analysis of business models. Proposals involving the use of 'sensitive' data will address the issues of data security and privacy.

Proposals will also foresee coordination with similar EU-funded projects (in particular those which will be funded under this call) in particular for policy relevant issues such as regulatory framework, business models, obstacles to innovation. A Coordination and Support Action is foreseen for the organisation of this collaboration in this Work Programme (cross reference to be made).
The Commission considers that proposals requesting a contribution from the EU between EUR 12 and 15 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact:

The EU power network will be capable of integrating large share of renewables (e.g. 50% by 2030), in particular variable energy sources, in a stable and secure way and EU based companies will be able to deliver adequate competitive product and services on the market in 2-5 years. Proposal will indicate the estimated initial and final levels of TRL. The more specific expected impacts are:

· Allow or enhance demand response mechanisms for the benefit of the consumers

· Provide more stability and flexibility in the distribution grid, avoid congestion

· Develop storage systems providing services to the grid at affordable costs providing services to the distribution grid and the consumer,

· Conversion of excess electricity, avoid curtailment, provide services to the grid
Proposals will include ad-hoc indicators to measure the progress against their specific objective.

The impact will also be assessed against the scalability and replicability of the solutions. 

Type of action: Innovation Action

LCE 3 -2016: Support to R&I strategy for smart grid and storage

Specific challenge: The new structure of the Set-Plan
 identifies the following Integrated Challenges: Active consumer at the centre of the energy system, Demand focus – increasing energy efficiency across the energy system, System optimisation, Secure, cost-effective, clean and competitive supply as well as some Cross-Cutting aspects. A novel approach to R&I strategy in the field smart grid and storage is needed to address these integrated energy challenges.  

Scope: Proposals should put forward a convincing organisational framework to tackle the following issues:

1) Analysis of the role of existing groups providing support to R&I strategy in particular the Smart Grid Technology Platform, the EEGI, EERA, etc. and design of new potential form(s) of grouping(s) which can best provide support to R&I strategy with the new structure of the Set-Plan; a proposal should be made to the European Commission to set-up such a new grouping; provision should be made to organise 2 plenary meetings per year.

2) Analysis of the on-going research, demonstration and innovation projects in the field at EU level;
3) Organisation of 2 workshops per year to establish synergies on policy related aspects (e.g., business models, regulatory framework, financing framework, etc.) of the Horizon 2020 funded projects in the field of smart grid and storage;
4) Development of a R&I roadmap;
5) Co-ordination of stakeholder views and enhancing cross border knowledge sharing for system optimisation.
The organisational framework should be capable of hosting a representative set of stakeholders covering the following aspects: production, transmission, distribution, smart metering, consumers and the following sectors: industry, research centres and academia. Direct (as a beneficiary) or indirect (e.g. under the form of a letter of intent) commitments of stakeholders in the proposal constitute an added value.

Expected impact: It is expected that proposal will contribute to enhance the efficiency of R&I policy making at EU level and will bring the momentum that is necessary to define the appropriate structure to support the Set-Plan and its Integrated Roadmap.
Type of action: Coordination and Support Action

Specific conditions: Only one proposal will be selected for funding, EUR 4 million, 48 Months duration recommended, to be followed directly by DG ENER.

LCE 4 – 2017: Demonstration of smart transmission grid, storage and system integration technologies with increasing share of renewables

Specific challenge: The integration of variable renewable energies challenges the transmission network. Also, the target to reach 10% of interconnection of the production capacity calls for new approaches to the transmission network and opens new perspectives in terms of sharing resources (e.g. production, storage, handling of electricity from variable renewable energy sources) across borders. 

Scope: Actions will target the demonstration of a set of technologies in a TRL range 5-7. The proposal will combine at least 2 of the following aspects:

· Power transmission technologies

· Large scale storage (GWh scale)

· Communication / ICT technologies for the transmission grid and its interface to the distribution grid

· New approaches to the wholesale market facilitating the participation of variable renewable energy sources

· Cross-border collaboration for enhanced ancillary services to the grid; sharing of generation and storage resources

Proposal will include an analysis of current regulations and standards applying to their case as well as an analysis of business models and pan-European EU market integration if relevant.

Proposals will also foresee coordination with similar EU-funded projects (in particular those which will be funded under this call) in particular for policy-relevant issues such as regulatory framework, business models, obstacles to innovation. A Coordination and Support Action is foreseen for the organisation of this collaboration in this Work Programme.
The Commission considers that proposals requesting a contribution from the EU between EUR 15 and 20 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: Proposals will demonstrate that they contribute to have a EU power network which 

· is capable of integrating large share of renewables (e.g. 50% by 2030) 

· can operate in a stable and secure way

· operates within a well-functioning wholesale market

· evolves towards a pan-European network with increased levels of security of resource sharing 

In addition to these high level goals, proposals will describe ad-hoc indicators allowing to measure the progress against the specific objective of the proposal.

The impact will also be assessed against the scalability and replicability of the solutions. 

Proposal tackling problems of transnational nature will be given specific attention.

Type of action: Innovation Action
This topic will be subject to revision following the results of projects selection answering the Topics on transmission grid and large scale storage in the 2015 Call (LCE 5, LCE 6, LCE 9)

LCE 5 – 2017: Tools for integration and coordination of the energy system

Specific challenge: The increasing share of variable renewable energy sources and the 2020 and 2030 targets for the reduction of greenhouse gas emission in the EU are calling for important changes in our energy system: more flexibility, more active involvement of all stakeholders and more collaboration. If no actions are taken, the power system will face several risks such as, poor quality of the electricity supply, congestion, lack of stability, excessive levels or curtailments, impossibility to cope with electro mobility demand, etc. The challenge is therefore to create common tools for more integration and more collaboration across the energy system.

Scope: Proposals should target the development of tools and systems in one of the following areas:

· Modeling of the energy system 
· TSO / DSO collaboration and coordination tools, data handling across networks

· Novel grid and energy system planning methodologies

· Synergies between electricity, gas and heat networks 

· New business and market mechanisms, including regulatory aspects

· Socio-economic aspects related to consumer behaviors
The Commission considers that proposals requesting a contribution from the EU between EUR 4 and 6 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: Proposal should demonstrate that they contribute to one or several of the following impacts
· Better understanding and prediction of load and fluxes, scenario analyses of the EU energy system

· Enhanced stability and security of the grid with high share of variable renewable energy sources, safe and secure and coherent data handling

· Avoidance of curtailment, best use of variables renewable energies,

· Better and more coherent grid design and planning

· Emergence of price benefits for consumers, new services to the grid for network operators

Type of action: Research and Innovation Action

Proposals will be ranked in each of the areas and the first proposal in the ranking will selected for funding; in case of equal rank, the best score will prevail, in case of equal score, usual rules will prevail.

Renewable energy technologies

One of the major challenges Europe will face in the coming decades is to transform its energy system, allowing for secure affordable and efficient energy, while ensuring Europe to be global leader for renewables.

To help address such ambitious challenges, the European energy research and innovation strategy aims at developing and accelerating the time to market of affordable, cost-effective and resource-efficient low carbon energy technology solutions, that would decarbonise the energy system in a sustainable way while increasing role of domestic sources in the energy mix to secure energy supply . This strategy is embedded in the Strategic Energy Technology Plan (SET-Plan) and fully contributes to the Energy Union objectives. 

The scale and ambition of research and innovation challenges to be addressed requires enhanced cooperation between all stakeholders involved, including the EC, Member State administrations at national, regional and local level, the industry, the research community and society at large. 

The SET-Plan Integrated Roadmap, alongside the specific Technology Roadmaps and Implementation Plans from the European Industrial Initiatives and the Strategic Research Agendas developed by the European Technology Platforms, provide guidance for the development of all of the renewables. However, each area of renewables has its own challenges, potential, history, level of maturity, risks, and competitive situation that requires specific and considered approaches.

It is fundamental that the different renewable energy technologies will be supported with targeted actions, explicitly designed taking into account the individual technology potential and its maturity level, its potential efficiency, performance and cost in comparison to efficiency, performance and costs that the specific technology has achieved to date. In addition, distinctive elements that could foster global industrial competitiveness and contribute to European security of supply will be taken into account when defining the targeted support actions.
The priority setting for the support to the development of renewable energy technologies will therefore be as follows:

1. The highest priority will be given to support the next set of technologies that should be readied for cost-competitiveness and introduced in the market as soon as possible (off-shore wind, certain areas of PV, CSP, tidal and wave energy, and geothermal energy);
2. The next level of priority will be given to continue support those technologies that have started to reach cost-competiveness but where continued efforts are needed to increase this, broaden it to the full sector, and build out the European industry position (on-shore wind, areas of PV, biofuels, and solar heating and cooling);
3. To continue appropriate levels of support for new and emerging technologies (e.g. advanced and solar fuels, Ocean thermal energy conversion (OTEC), salienty gradient energy, etc.) and to fully mature technologies but where further innovation remains important (hydropower).
As a result, the Energy Challenge strives to provide an appropriate support to all new and existing renewable energy sources, developing a balanced portfolio of renewable energy technologies across the full pipeline of research and innovation, from basic research, technology development, technology demonstration and supply-side market readiness, demand-side market up-take, as well as support for first market replication of renewable energy plants. A schematic overview of the portfolio that will be supported is provided later on.
It also aims to assist member States in a flexible choice of how they could contribute to address the highlighted challenges, either aligning support of their national research and innovation instruments or cooperating at a deeper level between themselves and the EC in a Joint Action plan, in preparation in the course of 2015.
Photovoltaics

The PV electricity industry has grown rapidly as a source of energy and economic activity in Europe and worldwide. Still, it contributes relatively little to global energy generation and has harnessed a fraction only of its vast potential. 

PV deployment could be accelerated by further reducing the total cost of installed solar energy systems and grid-integration bottlenecks. 

The PV R&D short term strategy aims to re-launch an innovative and worldwide competitive industry relying on the existing PV technology knowledge-base in Europe. The sought benefits should be twofold, on the one hand related to maximising the position of European-based manufacturing and, on the other, related to the large-scale integration of solar installations in the future European energy mix, at local, community and larger scale.

In the 2014/2015 work-programme, R&D actions for high performance PV and low cost PV have been supported, through two distinct topics. As for the Innovation actions, the outcome of the one intended to support thin-film pilot-lines (2014) was below the expectations, suggesting the need to broaden the scope of future manufacturing-oriented topics to all highly-performing innovative PV technologies. The 2015 Innovation action calls for proposals addressing a topic dedicated to BIPV.

In this work programme, the focus is on both manufacturing capacity and advanced research on technologies, in view to achieving further cost reduction and efficiency gain. Market uptake actions are also supported, which address the bottlenecks of efficient integration into the grid of growing shares of PV power generated at small scale. 
	Portfolio Supported
	Basic Research
	Advanced Research 
	Demonstration
	Market up take
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Concentrated Solar Power

The overall challenge of this sector is to accelerate the path towards cost competitiveness. To reach the target of < c€12/kWh by 2020 with the solar resource which is available in the South of Europe, it is necessary to continue to investigate improved and new solutions (e.g., new/improved materials and coatings for the receiver, heat transfer fluids with larger temperature operating ranges and which allow for direct thermal energy storage, more effective control and operation tools). Equally important for CSP is the improvement of the environmental profile and of the dispatchability which is a key feature of this technology. Dispatchability of CSP allows for generation on demand and besides, it could provide a positive contribution for the stability of the energy system where some of the renewable energy sources are by their nature fluctuating.

The calls for proposals 2014-2015 showed that several approaches to achieve cost competitiveness are currently being investigated by the academic and industrial communities. The demonstration of dispatchability solutions was positively covered.

In the 2016-2017 Work Programme at lower TRL it is necessary to continue to provide support to the development of innovative CSP components, concepts and configurations with a view to achieve cost competitiveness (cost reductions of 30-40% by 2020 as compared to the 2013 baseline) or to improve dispatchability.

At higher TRL the focus will be on cost-effective ways of reducing water consumption which is perceived as a critical aspect by the industry. 
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	Basic Research
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	Demonstration
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Solar Heating and Cooling

Many solar heating solutions are already commercially available but the potential at several latitudes in Europe remains largely untapped. The technological performance needs to improve and the investment and operation costs need to be reduced to achieve a higher attractiveness of the technology. With regard to solar cooling solutions the currently very limited market needs to be expanded and this can be achieved by reducing the complexity and cost of the installations.

The calls for proposals 2014-2015 addressed the investigation of solar cooling systems. Research and innovations actions addressing the heating needs of the industrial sector were included as well in the calls for proposals.
In the 2016-2017 Work Programme, taking also into account the Solar Heating and Cooling Technology Roadmap of the European Technology Platform on Renewable Heating & Cooling, it is necessary to provide support to the development of solutions that address the heating needs of residential and public buildings. With regard to Innovations Actions the demonstration of solutions to use solar heat for industrial purposes especially at higher temperature levels is crucial to allow an increased market uptake of the technology.

	Portfolio Supported
	Basic Research
	Advanced Research 
	Demonstration
	Market up take

	2016
	
	(
	
	

	2017
	
	(
	(
	


Wind energy

Wind is a key low-carbon technology for Europe. In 2014 the wind energy sector reached 134 GW (of which 8 GW offshore) enough to cover already 8% of the EU’s electricity consumption.  Key challenges to tackle are to reduce further the cost of wind energy, especially for offshore, and to further increase wind energy level of deployment. Cost reductions are to be achieved in the wide range of technologies and components that compose an offshore wind system: new advanced turbines and substructures (bottom-fixed or floating), as well in the installation, operation, maintenance and decommissioning. To further increase wind energy deployment possibilities, research is still also needed to reduce the environmental and social impact and to increase the public acceptance of on-shore wind.

In work-programme 2014, wind energy topics were: i) Control strategies and systems for new and/or large rotors and wind farms (on- and offshore), ii) new innovative substructure concepts, including floating platforms, to reduce production, installation and O&M costs for water depths of more than 50m and iii) Demonstrating and testing of new nacelle and rotor prototypes. As no projects were supported on control strategies and systems, this topic is re-proposed for 2016. 
In work-programme 2015, wind energy topics were: i) innovative integrated dedicated offshore systems for water depths of more than 50 meters, ii) demonstration of innovative bottom-fixed substructure concepts for water depths of 30-50 meters and iii) demonstration of innovative floating wind turbine concepts. 

For 2016 the strategy is to focus on research on wind control of wind turbines and farms and demonstration of innovative solutions for reduced maintenance and increased reliability and extended life time of wind turbines. For 2017 support is for improved understanding of the physics of wind energy and also a better understanding of the environmental and societal impact of wind energy. This knowledge would possible lead to a new generation of wind turbines. In both cases, international cooperation would be welcomed. For 2017, support is foreseen on the development and demonstration of very large wind turbines. Research in this field at a lower TRL was carried out within FP6 and FP7 and technological developments should now mature for full scale demonstration of new very large turbines.
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Ocean energy

Our seas and oceans offer a vast renewable energy resource, particularly, but not only, along the Atlantic seaboard. Ocean energy technologies are being developed to exploit the potential of tides and waves as well as differences in temperature and salinity. The ocean energy sector was recently highlighted in the Commission's Blue Growth Strategy
 as one of five developing areas in the ‘blue economy’ that could help drive job creation in coastal areas. Most important challenge for the sector is to develop reliable and sustainable high-performance ocean energy devices with an increased life-time up to 15-20 yrs.

Looking at specific technologies, the picture is very different and scattered among the various technologies and policy contexts. The ocean energy market is forming at different pace, with tidal technologies gaining an increasing pace in projects development and deployment and wave energy, OTEC and salinity continuing their paths to pre-commercial demonstration. 

Recent experiences with ocean wave energy have revealed issues with reliability of technical components, survivability, high development costs and risks, long time to market, as well as industrial scalability of proposed and tested technologies. Major challenge would be to reduce the cost of ocean energy. Priority for the ocean energy sector is to increase the lifetime, performance, reliability and sustainability of ocean energy devices and an integrated approach will be needed to realise this. 

The work programme of 2014 supported ocean energy along the following lines: i) Develop emerging designs and components to ensure efficient and effective long-term cost reduction as well as to achieve high levels of reliability and survivability for at least 20 years in harsh conditions and ii) Demonstration of ocean energy technologies. Although there was quite some interest towards i), no project was selected for funding. Towards ii) a project demonstrating a small array of wave energy convertors have been selected. It has to be noted that in 2014 as well a topic on wave energy has been selected for funding in the topic on new knowledge and technologies.

Work Programme 2015 supported ocean energy towards: i) Ensure efficiency and effective long term cost reduction and high levels of reliability and survivability and ii) Demonstration of ocean energy technologies. The calls for 2015 are still open.

Considering the experiences it is important to focus in 2016 on increased performance and reliability of subsystems and in 2017 to demonstrate part-scale or full-scale ocean energy subsystems.

A proposed facility for "First of a Kind demonstration projects", proposed to cover this sector amongst the others, could enable to reach commercial availability of the large arrays by 2020.

Based on the experiences developed in the past years with the first small arrays, further developments will be needed to address the 2nd generation of design tools for array development as of 2017.  
	Portfolio Supported
	Basic Research
	Advanced Research 
	Demonstration
	Market up take

	2016
	
	(
	(
	

	2017
	
	(
	(
	


Hydropower

The key challenge for hydropower energy sector is to contribute to build further the energy generation supply side, complementing and extending the role hydro has for grid balancing.

While hydro is generally considered to be a mature technology there is still significant room for improvement through upgrading existing plants by best available technologies. The overarching principle is increasing the economic value in all areas of hydro power by developing new generations of water turbines, pumps, generators, power electronics and improving component interaction. 

Under FP7, only little support was dedicated to hydropower and specific calls were open only under the first and last energy calls of FP7, without achieving a significant impact at European level. In the WP 2014-15 particular emphasis has been put on boosting the output of larger hydro plants and increasing their flexibility. 

The general strategy forward is to improve current situation through a research programme having a significant European impact for this industry-dominated sector. Amongst the many technical challenges to be addressed are novel designs, reduced environmental impact, improved high voltage generator insulation, multiple stage turbines/pumps, power converters for variable speed applications, optimised turbine runners and IT components and systems allowing high power controlled switching and online maintenance.  They will be tackled progressively during the lifetime of Horizon 2020. 

As small hydro offers the largest growth perspectives particular emphasis will be devoted to this area, with a clear focus on flexibility dimension.
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Geothermal energy

Geothermal resources have the high potential to substitute other energy sources for both electricity and heating and cooling installations throughout Europe. Different technologies are used to harness deep geothermal resources and shallow geothermal resources. In both cases research is needed in order to make installations more efficient, reliable and therefore more cost-efficient reducing the costs of the energy produced and increasing the share of geothermal energy in the energy mix.

Improving and reducing the costs of drilling were positively covered in the Work Programme 2014-15, research and demonstration in the next Work Programme will tackle more cost-efficient solutions for geothermal energy. 

As indicated in the SET-Plan Integrated Roadmap research is needed to make the borehole heat exchangers materials and systems more efficient thus increasing the quantity of heat or cold available. Research for deeper geothermal energy, used for both electricity and heat production, will again focus on materials, in particular on materials used to make the production pumps lasting the very aggressive conditions they need to face thus reducing costs of operations.

Despite its potential, the contribution of geothermal energy to the energy mix is still low in most EU countries. Demonstration projects will need to address this challenge and try to increase the number of geothermal installations, both in shallow and deeper systems. For shallow systems to be applied as widely as possible specific solutions to retrofit existing buildings should be demonstrated and for deeper systems to become routinely applicable demonstration is needed on enhanced geothermal systems (EGS) to expand electricity production to places as not advantageous as the ones currently used. It is important to demonstrate the viability of technologies to improve the geology and make reservoirs productive or more productive in as many different geological contexts as possible to ensure widespread applications. 

As geothermal energy suffers from limited public acceptance, there are also non-technical barriers (such as environmental and social impacts) to be overcome to increase the penetration geothermal and its contribution to the energy mix.  
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Combined Heat and Power

Today, electrical systems are becoming increasingly intermittent which increases the value of generation flexibility. The current challenge for the sector is to understand the extent to which CHP can provide such flexibility by integrating several sources and processes. 

Under FP7, CHP sector was supported as part of the biomass activities, with focus on technology development up to the level of prototypes. The H2020 WP2014-15 focused on innovative micro and small-scale CHP systems using a wider spectrum of feedstock and using novel approaches such as fuel cells.

The strategy forward for the sector is to look at CHP under the renewable heating/cooling activities and covering the full range from micro-scale to large scale and for residential as well as industrial applications. The main objective is to develop cost-effective, low-emission systems using a wide range of biomass feedstock based on novel innovative technologies. Furthermore the potential for energy storage through power-to-gas/liquid systems and exploiting the cross-cutting nature of CHP to provide flexibility for grid balancing will be explored. 
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RES integration in the Energy System

To assure quality of the electricity supplied in an interconnected and synchronous system as the pan-European system is, it is needed to maintain the electricity network stable and manageable, leveraging a series of support functions, such as voltage control and frequency control. 

The transformation of the energy system towards a fully decarbonized one, with a growing penetration of renewable sources, imposes the need to rethink how to manage the system in the absence of traditional service providers. While the identification and development of system solutions for the electricity system solutions is addressed under the smart grids challenges, it is important to address this challenge also from the perspective of the generation sources, in order to share the burden and the costs to make them compliant for "grid integration". 

This work programme moves in this direction, supporting built-in concepts of flexibility and service functionalities in the renewable technologies.
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Biofuels and renewable alternative fuels

The Renewable Energy Directive (RED) sets a specific sub-target of 10% renewable energy in the transport sector by 2020. This target supports the EU objective to promote the deployment of advanced biofuels. Within the proposed revision of the RED/Fuel Quality Directive, the contribution of first generation biofuels will be limited, calling for advanced biofuels to make an important contribution to EU transportation energy needs by 2020.  In the longer term, the Energy roadmap 2050 suggests that advanced biofuels will be an essential part of the transport energy mix in Europe, with their expected share possibly reaching about 25% of the primary energy consumption in transport by 2050 and effectively contributing to the de-carbonization of the transport sector and increasing energy security. 

The key challenge for this sector is to boost market access and commercial availability of advanced biofuels technologies by 2020 and their further development beyond that date. In continuation of previous activities in the sector targeting the value chains of the EIBI this will require further substantial research, development and demonstration activities with accompanying funding measures. Large-scale deployment of advanced biofuels requires the improvement of the cost structure of fuel production by processing of lower priced feedstock and by increasing process efficiency of thermochemical and biochemical conversion processes. While taking particular transport sectorial needs (e.g. heavy road and aviation) into account, a portfolio of activities will be supported, across the full innovation chain. These activities aim in particular at enabling the commercialization of sustainable advanced biofuels by 2020 (First-of-the-Kind plants, Market Uptake Measures); to foster the development of next generation biofuels with better performance than the ones currently available (Research and Demonstration);  to promote the development of novel technological concepts that besides providing breakthrough solutions for biofuels, allow also the introduction of non-biomass and non-fossil based fuels in all transport sectors by 2050 (Long-term Research for novel renewable alternative fuels).  
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Developing the next generation of renewable energy technologies (research activities)

LCE 6 -2017- New knowledge and technologies

The technologies that will form the backbone of the energy system by 2030 and 2050 are still under development. Promising technologies for energy conversion are being developed at laboratory scale and need to be scaled up in order to demonstrate their potential value in our future energy system. These new technologies should provide more flexibility to the energy system and could help adapting to changing climatic conditions. New knowledge and more efficient and cost-competitive energy technologies, including their supply chains, are required for the long run. It is crucial that these new technologies show evidence of promising developments and do not represent a risk to society. Developments in sectors other than energy may provide ideas, experiences, technology contributions, knowledge, new approaches, innovative materials and skills that are of relevance to the energy sector. Cross-fertilisation could therefore offer mutually beneficial effects.  

Specific challenge: The following technology-specific challenges have to be addressed in 2017: 

· Wind energy: Improved understanding of the physics of wind energy: For an improved design of large-scale wind rotors a better understanding of the underlying physics of wind energy is needed. This area will require significant high-performance computing (HPC) resources and aims to significantly improve the simulation capability for multi-scale wind flows and loads through an increased understanding of the underlying physics.  It is expected that data retrieved in this project are open for further research after the project (open access). Research results could contribute to IEA Wind and for that reason cooperation with IEA partner countries is expected. International cooperation with leading groups outside Europe is encouraged. This research should contribute to making wind energy fully competitive (especially offshore), since the outcome of this research will contribute to a better design of the wind turbine and having an impact on the turbine efficiency and therefore on the cost of energy.
· Sustainable Fuels: Diversification of renewable fuel production through novel conversion routes and novel fuels:  Novel technologies for sustainable fuel production and novel fuels having a potential value in our future transport energy system should be developed at laboratory scale. The specific challenge is to diversify the sustainable fuel production taking into account long-term dependencies on fossil fuels of particular transport sectors by developing novel fuels and processes that in the long-term can bring down substantially transport fuel costs while overcoming sustainability constraints and feedstock limitations. While biofuels produced from starch, sugar and oil fractions of food/feed crops are excluded, this research shall enable novel fuel production addressing one of the following pathways:

· Development of novel microorganisms, enzymes and catalysts or a combination of these systems with improved performance for obtaining paraffinic biofuels or higher alcohols from lignocellulosic biomass

· Development of renewable alternative fuels from CO2 in industrial waste flue gases through chemical catalytic conversion 

· Development of renewable alternative fuels from H2O, CO2 and energy from renewable, autonomous sources through micro-organisms or chemical synthesis, or a combination of both processes. 
Potential problems (for example environmental, resource efficiency and safety issues), or concerns to society should be identified and clarified and a targeted and quantified development roadmap should be defined. A methodology that permits a sustainability assessment of the environmental (notably in terms of GHG performance), economic and social benefits with respect to current technologies should be included.
Scope: 
The Commission considers that proposals requesting a contribution from the EU of between EUR 2 to 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts. 
Expected impact: The results of this research are expected to move the technology involved  to TRL 4 and to provide better scientific understanding and guidance enabling the players concerned (e.g. policy makers, regulatory authorities, industry, interest groups representing civil society) to frame strategic choices concerning future energy technologies and to integrate them in the future energy system. It is also expected that new, out-of-the-box or advanced innovative ideas will emerge that will provide new impetus to technology pathways, to new solutions, and to new contributions to the energy challenge in Europe or worldwide.

Where relevant, the new developed technology pathways should improve the economic, environmental and social benefits of renewable energy. Notably, for sustainable fuels they should improve the conversion efficiency that will eventually allow significant cost reduction.
Type of action: Research & Innovation Actions (RIA)
LCE 7 -2016 /2017: Developing the next generation technologies of renewable electricity and heating/cooling 

Specific challenge: The following technology-specific challenges have to be addressed in 2016: 

a. Photovoltaics: Developing next-generation increased efficiency high-performance crystalline silicon c-Si PV cells and modules: c-Si technology holds a dominant share of the PV market and is expected to continue playing a central role for PV industry for some time in the future. It is necessary to develop advanced high-performance c-Si cells and modules based on novel architectures and/or by tackling efficiency limitations to produce cost-effective products.  It is necessary to demonstrate device designs and fabrication processes of technologies with efficiencies higher than 25% at cell level and above 21 % at the module level and at the same time pilot manufacturing readiness at a potentially competitive cost.
b. Concentrated Solar Power (CSP): Innovative components and configuration for CSP plants: In spite of cost reductions in recent years, cost competitiveness remains a crucial barrier to the deployment of CSP plants. Several concepts with a potential for cost reduction are being explored. It is necessary to validate in relevant environment the feasibility of these concepts. Proposals shall address improvements with regard to one or more of the following elements of a CSP plant: heat transfer fluids which can be used for direct thermal energy storage; the solar field; high temperature receivers allowing for new cycles. 

c. Solar Heating and cooling (SHC) 
: Innovative components for solar compact hybrid systems: It is necessary to improve the cost competitiveness, performance and acceptability of solar compact hybrid systems (heating systems combining a solar system and a backup-heater). Proposals shall focus on one or more of the following developments: improved components, improved plant control and operation methods, compact and simplified design. Single family homes and/or multifamily homes and/or public buildings shall be targeted. The implications for the user in terms of operation and maintenance of the system shall be addressed
d. Wind energy: Advanced wind control of large scale wind turbines and wind farms: Development of advanced control strategies for operation of single wind turbines and wind farms is needed to improve efficiency to further reduce the cost of wind energy and to increase the value of wind energy by improving the response to grid disturbances. One of the primary ways this can happen is through new controls systems that treat the entire wind plant as a controls optimization problem (e.g. how to deal with wakes). Furthermore, wind-turbine-centric controls innovation will also be required to optimize energy capture for individual assets. For improved operation and improved efficiency a better understanding of the wind resources and better wind forecasting methods are needed. An integrated approach for advanced operation of a wind turbine and/or farm, which will improve performance for new and operating wind power plants and improve control of the wind turbine and/or farm, reducing the failure rate and therefore resulting in less operation and maintenance, is needed.  
e. Ocean Energy: Increased performance and reliability of ocean energy subsystems: The priority for the ocean energy sector is to increase the lifetime, performance, reliability and sustainability of ocean-energy devices. Solutions can be found in the use of alternative materials and sub-systems to increase performance, reliability and survivability. An integrated research and development approach is needed to reach maximum impact for the whole sector. The focus should be on the development of advanced reliable PTO and control systems.  The research should focus in an improved understanding of component failure and low reliability in current ocean-energy devices, contributing to an improved performance of ocean energy devices and to the cost reduction of ocean-energy and will increase the yield and life-cycle reliability toward the 15-20 year lifetime target. Overall, it is expected that ocean energy would become commercially attractive for investors. 
f. Hydropower: Environmentally friendly hydropower solutions: It is currently not possible to set reliable targets for fish survival in rivers with hydropower plants because fully accepted quantified data and understanding of river ecology are missing. Current practice concentrates on too few species, too small sample sizes and too short time periods. The challenge is to provide reliable knowledge based on high quality quantified data sets and suitable methods, models and devices allowing policy makers and hydropower plant designers and operators to take decisions on the ecologic compatibility of planning and operating hydropower stations. This includes safe up-and downstream fish migration, nature based environmental flows, cost effective and sustainable sediment management. It is necessary to include systematic investigations on selected power stations in various Member States of different climatic and ecologic conditions, identify fish species most at risk from hydropower projects, establish the correlation between design parameters of the plants and the survival rates for selected, representative species, create models for fish mortality which should be verified at selected stations. These models should enable hydropower plants to guarantee a certain minimum survival rate of at least 90%.  The data obtained in the project should enable decision makers on all levels to plan, commission and operate small hydropower plants with full respect of ecological regulations band policies and to meet the Water Framework Directive requirements. Finally, the effectiveness of various protective devices needs to be assessed by testing/validating suitable prototypes/devices. 
g. Geothermal Energy: Shallow geothermal (low temperature) Improving borehole heat exchangers: Cost-effectiveness and efficiency of geothermal systems for heating and cooling in individual or multiple (i.e. district heating) installations can be improved introducing new and more efficient materials. Increased efficiency of heat exchangers will bring costs down and increase the attractiveness of geothermal energy for heating and cooling applications. Proposals should develop new materials and systems to improve the efficiency of borehole heat exchangers by increasing the heat exchanged with the surrounding ground and water to make geothermal sources for heating and cooling more economically attractive. 
h. Combined Heat and Power: Development of highly-efficient, low-emission medium- and large-scale biomass-based CHP systems. CHP has a high potential for heat and electricity production in particular for decentralised applications. However, both, technology performance and resource efficiency need to increase further while environmental impacts need to be reduced. Cost effective, robust and low emission (both CO2 and particles) medium and large-scale industrial CHP (>1MW) with high thermal and electrical efficiency and increased high-temperature heat potential up to 600°C  need to be developed allowing the use of a wider base of solid, liquid or gaseous sustainable biomass and recovered feedstock. Ash use or removal requires particular attention. It is anticipated that projects of approximately EUR 8 million will have the appropriate dimensions to address this challenge. A significant step forward in technology efficiency is expected together with a reduction in resource consumption and reduced emissions. This will lead to reduced costs, both operation and maintenance costs and increased attractiveness of renewable heating.
i. RES integration in the energy system: RES system support functions for the future energy system: In a future European energy scenario with very high shares of renewables (up to 100%) in the energy mix, system support functions that are provided today by synchronous generation will need to be provided by renewable generation or procured from third parties. RES should significantly contribute to a more stable operation of the future energy system, allowing growing percentage of renewable sources to displace traditional dispatchable generation. The definition and development of system support functions for the contribution of different RES technologies to stable and safe energy system operations in the best technical and economic way is needed. Proposals should propose, develop and validate system support functions from renewables and include the definition of pathways to include the identified functionalities needed into the different RES development roadmaps, staggering their development in parallel to the development of the network connection codes. 

For 2017, the following technology-specific challenges have to be addressed:  

a. Photovoltaics: Developing next-generation increased-efficiency high-performance kesterite/perovskite PV cells and products: Recently the power conversion efficiency of lead halide perovskite–based thin film photovoltaic devices achieved exceptional progress. Improvements in solution processing and stability, combined with the earth abundance of the constituent materials, have made the lead halide perovskites among the most promising solar cell materials. It is necessary to further develop perovskite solar cells toward their theoretical power conversion efficiency and their commercially viable fabrication methods. It is necessary to demonstrate device designs and price competitive fabrication processes of technologies with at least 21% efficiency at cell level.  

b. Concentrated Solar Power (CSP): New cycles and innovative power blocks for CSP plants: In spite of cost reductions in recent years, cost competitiveness remains a crucial barrier to the deployment of CSP plants. Several innovative concepts for new cycles and power blocks with a potential for cost reduction are being explored. It is necessary to validate in relevant environment the feasibility of these concepts. 

c. Solar Heating and cooling (SHC)
: Development of components for residential single-family solar-active houses: The potential of solar heating can be further exploited in residential buildings to cover a significant fraction of the heat demand. Proposals shall focus on one or more of the following developments: improved components, innovative materials, improved control and operation methods, innovative configurations. Single family homes shall be targeted. At least 60% of the heat demand shall be covered by solar heating. The implications for the user in terms of operation and maintenance of the system shall be addressed. Improvements in the building envelope are not in the scope. 

d. Wind Energy: Reduction of environmental impact of wind energy: There is a need for increased understanding of the environmental impact of wind turbines and wind farms and present solutions for improved wind turbines with less environmental impact, in order to increase public acceptance of wind energy, which will result in shorter consenting procedures. Innovative mitigation actions could increase the deployment possibilities for wind energy. The scope of this challenge is two-fold. First, a better understanding of the impact of wind energy on the environment is needed. There are still gaps in the knowledge which result in long consenting procedures and reduced deployment possibilities. Cooperation with NGO's, etc. is envisaged. And secondly, there is a need for innovative mitigation actions. Proposed actions should at least address one of the two challenges. 

e. Ocean Energy: Development of part-scale and full-scale advanced ocean energy subsystems: innovative power take-off systems and control strategies: Demonstration of innovative power take-off systems and control strategies to increase power capture and power conversion efficiency, to reduce size and cost of components in the systems and to increase power quality, finally improving performance of ocean energy devices and reducing the overall cost of ocean energy. To optimise the power output of the ocean energy convertors it is important to have advanced sub-systems. For the advanced sub-system an improved understanding of their interaction with energy resources is needed. Appropriate system designs and methodologies could enhance levels of reliability and performance. Projects are expected to make a step change in the sector and will introduce as well a certain level of standardisation.

f. Hydropower:  Increasing flexibility of hydropower: Hydropower is still amongst the largest sources of renewable energy. The challenge is however to make hydropower available in a time as short as possible independent of plant size. New technologies, generators and turbine designs need to be developed to increase ramping rates and to allow start-stop-cycles to reach up to 30 times per day depending on head and volume, while lifetime of components and respective life time prediction methods under heavy-duty operating conditions are considerably improved and at the same time avoiding adverse effects on downstream water courses.. The refurbishment and simultaneous upgrading of hydropower stations offers a huge potential to increase renewable electricity production and to fully valorise the storage potential of hydropower for grid balancing. The new technologies will allow plant operators to operate successfully in the modern power markets and to make a significant contribution to European renewable energy objectives and policies.

g. Geothermal Energy: Deep Geothermal (medium-high temperature): Materials for geothermal energy and high temperature production pumps: Geothermal resources at medium-high temperature can produce at competitive costs electricity, heat or a combination of both. With the increase of the temperature the geothermal fluids become more aggressive, corrosion and scaling might occur and the efficiency and longevity of the production pumps are at stake. Geothermal plants' reliability must be improved. The challenge is to develop new materials and systems to increase efficiency and longevity of the installations by securing well and equipment integrity with particular reference to the production pumps in order to reduce well losses and increased efficiency and longevity of the pumps, thus lowering risks associated with deep geothermal installations and increasing cost-competitiveness by reducing the frequency of pumps' replacement. 

h. Combined Heat and Power: Transforming renewable energy into intermediates:  Biomass offers a thus far unexplored potential as storable renewable energy source in integrated systems. Improved storage characteristics of upgraded biomass will provide a flexible element for both, heat & power production and for balancing the grid stability. It will be a major contributor to the EU 2020 energy objectives. Proposals should develop Power-to-gas and/or power-to-liquid concepts for RHC and storage applications exploring the use of hydrogen or syngas or liquid biocarriers produced from excess electricity from PV or wind in biomass gasification or liquefaction and in biogas plants for enhancing the yields of syngas or biogas. Such routes are expected to be viable for storing excess electricity in the natural gas grids and bringing economic benefits along the respective value chains. They will contribute to grid balancing and helping to achieve the 2020 renewable energy targets.

j. RES integration in the energy system: RES system support functions for the future energy system: In a future European energy scenario with very high shares of renewables (up to 100%) in the energy mix, system support functions that are provided today by synchronous generation will need to be provided by renewable generation or procured from third parties. RES should significantly contribute to a more stable operation of the future energy system, allowing growing percentage of renewable sources to displace traditional dispatchable generation. The definition and development of system support functions for the contribution of different RES technologies to stable and safe energy system operations in the best technical and economic way is needed. Proposals should propose, develop and validate system support functions from renewables and include the definition of pathways to include the identified functionalities needed into the different RES development roadmaps, staggering their development in parallel to the development of the network connection codes. 

Scope: Proposals should address one or more of the technology-specific challenges described above. Combining renewables areas, when new innovative ideas could bring breakthrough, is welcome, but the proposal should have a clear focus on at least one the technology specific challenge. The proposals bring technology solutions to TRL 4-5. 

Technical issues, synergies between technologies, regional approaches, socio-economic and environmental aspects from a life-cycle perspective (including public acceptance, business cases, pre-normative and legal issues, pollution and recycling) need to be appropriately addressed where relevant. 

Environment, health and safety issues shall be considered in all developments and appropriately addressed. 

Proposals shall explicitly address performance and cost targets together with relevant key performance indicators, expected impacts, as well as provide for development of explicit exploitation plans. 
The Commission considers that proposals requesting a contribution from the EU of between EUR 2 to 5 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts. 

General expected impact: Further to what mentioned for the specific technologies, proposals focusing on the technology specific challenges a) to h) should address all the general impacts listed below: 

· Significantly increased technology performance. 

· Reducing life-cycle environmental impact. 

· Nurturing the development of the industrial capacity to produce components and systems and opening of new opportunities. 

· Strengthening the European industrial technology base, thereby creating growth and jobs in Europe. 

· Reducing renewable energy technologies installation time and cost and/or operational  costs. 

· Increasing the reliability and lifetime while decreasing operation and maintenance costs. 

· Contributing to solving the global climate and energy challenges. 
The proposals focusing on the technology-specific challenge i) in 2016 and on the technology-specific challenge j) in 2017 should address all the following impacts:

· Improving EU energy security. 

· Making variable renewable electricity generation more predictable and grid friendly, thereby allowing larger amounts of variable output renewable sources in the grid. 

· Bringing cohesion, coherence and strategy in the development of new renewable energy technologies. 
· Contributing to solving the global climate and energy challenges. 
Type of action: Research & Innovation Actions (RIA)
LCE 8 – 2016/2017 Development of next generation biofuel technologies
Specific challenge: Biofuels are essential for decarbonizing the European transport sector by 2020 and securing fuel availability independently of fossil resources. Feedstock supply and technology competitiveness need to be improved in order to cope with an increased demand for fuels. Thus, in the long-term perspective, new technologies of sustainable biofuels need to be developed that improve beyond the state-of-the-art the performance, notably in regards to the following sub-challenges:

a) improving the technology competitiveness by upgrading the conversion efficiency and possibly diversifying the technology

b) improving the feedstock supply by reducing the supply costs and possibly diversifying the biomass feedstock

Scope:  Proposals focusing on the long-term perspective should aim at developing the next wave of sustainable biofuels by moving technologies from TRL 3-4 to TRL 4-5 (please see part G of the General Annexes). In each case, they should address both sub-challenges described above, while the main effort in 2016 should be in addressing sub-challenge a) and in 2017 sub-challenge b). They should also address the particular transport sectorial needs described below.
Environment, economic and social issues including health and safety should be considered and appropriately addressed. A methodology that permits robust and reliable sustainability assessment of the environmental (notably in terms of GHG performance), economic and social benefits with respect to current technologies should be included.

Biofuels produced from starch, sugar and oil fractions of food/feed crops are excluded.
Proposals shall address one of the following pathways that enable sustainable production of liquid transport fuels:

2016: 


· Paraffinic biofuels (e.g. diesel and jet fuel) from sugars through chemical (higher alcohols) and biochemical (yeasts and microbial oils) pathways;
· Biofuels from pyrolysis and process integration with existing oil refineries;
· Synthetic biofuels/hydrocarbons through biomass gasification.
2017:
· Biofuels from CO2 in industrial waste flue gases through biochemical conversion by autotrophic ( chemo and photo –autotrophic) micro-organisms;
· Biofuels from organic fraction of municipal and industrial wastes through thermochemical or biochemical pathways with improved performance and sustainability;
· Biofuels from phototrophic algae & bacteria with improved performance and sustainability.
An important element will be an increased understanding of risks (whether technological, in business processes, for particular business cases, or otherwise in each area), risk ownership, and possible risk mitigation. Proposals shall therefore include appropriate work packages on this matter.

Proposals shall explicitly address performance and cost targets together with relevant key performance indicators, expected impacts, as well as provide explicit exploitation plans. Proposals should also indicate the current Manufacturing Readiness Level (MRL, see Annex to this work programme) and the activities needed to keep the MRL aligned with the advances in the TRL that will be undertaken in the proposal to ensure the potential for exploitation. 
The Commission considers that proposals requesting a contribution from the EU of between EUR 3 to 6 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts. 
Expected impact: The new developed technology pathways should improve the economic, environmental and social benefits of biofuels. Favourable energy and GHG balances are expected, as well as a significant cost reduction, which would permit these fuels to compete favourably with conventional biofuels. A favourable performance on secure and affordable energy supply and diversified, cheap feedstock supply are expected.  In addition, positive impacts on enhancing Europe's competitiveness should be anticipated where appropriate.
Type of action: Research & Innovation Actions (RIA)
Demonstrating innovative renewable energy technologies (demonstration activities)

LCE 9 – 2016: Supporting the EU PV manufacturing industry

Specific challenge: The European PV manufacturing industry has suffered a strong foreign competition in the last years, which has dramatically undermined its production capacity. Support to innovative manufacturing solutions is needed to improve competitiveness of the European PV manufacturing industry and regain a part of the potentially increasing worldwide PV market as well as to create more secure and sustainable supply chains for the European PV market

Scope: Demonstrating manufacturing innovation and scale-up of highly performing PV technologies at pilot-line level, targeting GW-scale, high-yield throughput and cost-effective industrial production of cells and modules. Applications for Innovation Actions (from TRL 5-6 to 6-7) are invited. The Commission considers that proposals requesting a contribution from the EU of between EUR 15 to 20 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: Show the potential to trigger new investments in the European PV industry, via the establishment of pilot lines which target innovative/optimised production processes and/or tailored development of equipment and for mainstream PV technologies at the state of the art of research, and are capable to demonstrate cost and performance competitiveness of the final product.
 Type of action: Innovation Action (IA)

LCE 10 – 2017: Reducing the cost of PV electricity 

Specific Challenge: Much of the R&D efforts in recent years have focused on the development of high-efficiency PV cells at low cost. However, the value (as well as the cost) of the PV system also depend on a number of other elements and components. The reduction of their cost and the enhancement of their performance still present ample margins for improvement and can considerably help reduce price and accelerate large-scale deployment of PV installations.
Scope: Reducing the cost of PV electricity by optimising the PV system energy yield and lifetime and decreasing cost at module (encapsulation materials, glass, and antireflective layers, anti-soiling layers, module architecture, etc.), balance-of-system component (electronics, inverters, tracking systems, etc.) or system configuration levels. Applications for Innovation Actions (from TRL 5-6 to 6-7) are invited. The Commission considers that proposals requesting a contribution from the EU of between EUR 7 to 10 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: For a given technology, demonstration of cost-effective solutions with increased energy yields at module/system level (under standard as well as actual operating conditions). Solutions are also expected to contribute to reduce energy payback time for the PV system and, when applicable, increased lifetime. At module level, solutions should show increased cost effectiveness for recycling.
Type of action: Innovation Action (IA)

LCE 11 – 2017: Near-to-market solutions for reducing the water consumption of CSP Plants

Specific challenge: In spite of the improvements in recent years, water consumption remains a crucial barrier to the deployment of CSP plants especially in arid areas.

Scope: Projects shall demonstrate cost-effective technical solutions which significantly reduce or replace the water consumption of CSP plants. The demonstration shall take place in a region with very good solar resource values (Direct Normal Irradiation > 2000 kWh/m2 year).  TRL 7 shall be achieved at the end of project activities. The Commission considers that proposals requesting a contribution from the EU of between EUR 10 to 15 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: Cost effective solutions which can improve the environmental profile of the CSP technology therefore bringing significant prospects for the market uptake of CSP.

Type of action: Innovation Actions (IA)
LCE 12 – 2017: Near-to-market solutions for the use of solar heat in industrial processes 
Specific challenge: The potential for the use of solar heat for industrial purposes is still largely untapped.

Scope: Proposals shall demonstrate technical solutions which significantly increase the share of solar heat in industrial processes and which can be easily integrated into existing industrial plants. Temperatures above 100 °C shall be targeted. TRL 7 shall be achieved at the end of project activities. The Commission considers that proposals requesting a contribution from the EU of between EUR 7 to 10 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: Solutions which can cover a substantial share of the heating needs of an industrial process by means of solar heating thereby bringing significant prospects for market uptake of the technology.

Type of action: Innovation Actions (IA)
LCE 13 – 2016: Solutions for reduced maintenance, increased reliability and extended life-time of wind turbines

Specific challenge: Operation and maintenance costs for wind farms are today still too high. There is a need for demonstration of innovative solutions and tools for increased reliability of wind turbines including substructures to reduce the need of maintenance and increase the life time of the turbines.

Scope: A very substantial reduction in O&M costs are viable through new O&M and control concepts, providing for an optimized balance between maximizing generation and minimizing loads on the turbines, and reduced number of inspections and repairs with more remote monitoring and operations. The action can include the development of tools for doing predictive maintenance, hereunder models of component degradation, and establishment a database with operational and failure data for validation of tools. TRL 7 shall be achieved at the end of project activities.
The Commission considers that proposals requesting a contribution from the EU of between EUR 7 to 10 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: The research will result in an improved understanding of component failure and low reliability. Innovative solutions and tools will result in more reliable, lower cost wind turbines and plant. It is expected that the output of the project will significantly contribute to an improved performance for new and operating wind power plants and therefor to the cost of energy.

Type of action: Innovation Actions (IA)
LCE 14 – 2017: Demonstration of offshore large >10MW wind turbines

Specific challenge: Up-scaling projects often lead to the development of better or less expensive applications for smaller turbines (cascading effect). 

EU Projects have been working on the design of 10-20 MW wind turbine concepts. The challenge would be now to demonstrate a full scale >10MW turbine. 

Scope: Developing cost-effective and reliable large turbines will contribute to make wind power fully competitive. In 2030 the cost of energy for offshore wind should be reduced at least with 50%. TRL 7 shall be achieved at the end of project activities.

The Commission considers that proposals requesting a contribution from the EU of between EUR 20 to 25 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: It will result in a more effective use of the seas and oceans, and will reduce the time needed for installation, operation and maintenance. This will have a positive effect on the cost of energy and offshore wind energy will become more cost-effective.

Type of action: Innovation Actions (IA)
LCE 15 – 2016: Development of a >10 MW ocean energy array 
Specific challenge: Scaling up in the ocean energy sector to power plants > 10 MW will be important to be able to reduce the cost of energy. 
Scope: So far there has not been any project realised with an installed capacity larger than 10 MW. It will be a breakthrough for the sector to design, install and deploy an ocean energy power plant > 10 MW. The installation has to be grid-connected. The project has to include a clear go/no go moment after 18 months. The project has to deliver before this go/no go moment the detailed engineering plans, a complete business and implementation plan and all needed permits for the deployment of the array. An independent committee will assess all deliverables after 18 months and will give a binding advice for the go/no decision. 
The Commission considers that proposals requesting a contribution from the EU of between EUR 15 and 20 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.
Expected impact: This project will deliver a cost-effective array and hence will reduce the cost of energy. It is expected that ocean energy would become commercially attractive for investors. TRL 8 should be achieved at the end of the project activities.
Type of action: Innovation Actions (IA)
LCE 16 – 2017: 2nd Generation of design tools for array development and deployment 

Specific challenge: Based on the first experiences of ocean energy arrays, new advanced tools need to be developed with a significant positive effect on future innovative array designs.

Scope: Design tools for array of wave and tidal energy converters have been developed. The first arrays are planned for 2016 onwards. Based on the experience with the first ocean energy arrays the design tools can be developed further and a 2nd generation of advanced tools is foreseen which will have a significant positive effect on futures arrays.
TRL 6 shall be achieved at the end of project activities.
The Commission considers that proposals requesting a contribution from the EU of between EUR 7 to 10 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: The new design tools will eventually result in more cost-effective arrays and hence will reduce the cost of energy.  

Type of action: Innovation Actions (IA)
LCE 17 – 2017: Easy to install and efficient geothermal systems for retrofitting
Specific Challenge: Cost-effectiveness and efficiency of geothermal systems for heating and cooling in individual installations can be improved demonstrating solutions for existing systems.
Scope: To demonstrate easy to install and efficient underground coupling systems for retrofitting existing types of buildings or adaptable to existing types of buildings, including historical buildings, to increase the penetration of Ground Source Heat Pumps (GSHPs) technologies and make geothermal energy a standard source of heat and cold in building renovation.  TRL 7 shall be achieved at the end of project activities. The Commission considers that proposals requesting a contribution from the EU of between EUR 7 to 10 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.
Expected impact: increased attractiveness of geothermal systems for retrofitting. 

Type of action: Innovation Actions (IA); possible contribution to the PPP on EeB
LCE 18 – 2017: EGS in different geological situations and up-scaling of existing plants

Specific Challenge: Geothermal resources at medium-high temperature can produce at competitive costs electricity, heat or a combination of both. In order to harness geothermal resources when no hydrothermal reservoirs are naturally occurring, enhanced geothermal systems (EGS) have to be demonstrated as cost-competitive.
Scope: routinely created enhanced geothermal systems (EGS) offer the opportunity to produce geothermal energy throughout Europe, including in locations where natural reservoirs are not available to be directly harnessed. Testing is needed to ensure reservoir productivity in different geological settings and to upscale existing EGS systems to ensure energy production at competitive costs. TRL 7 shall be achieved at the end of project activities. The Commission considers that proposals requesting a contribution from the EU of between EUR 15 to 20 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts
Expected impact: increased attractiveness of geothermal sources for electricity and heat production

Type of action: Innovation Actions (IA)
LCE 19 – 2016/2017: Demonstration of the most promising advanced biofuel pathways

Specific challenge: In the short-term and medium-term perspective, due to different issues (such as the limited distribution infrastructure of the electrification option, or the unsuitability of such option for certain transport modes), biofuels are expected to be increasing contributors to the de-carbonisation of the transport sector. In order to achieve the EU targets regarding renewable energy in transport and CO2 abatement (set out in the RES and Fuel Quality Directives), new and advanced biofuels using sustainable feedstock need to reach the market at viable costs. Therefore, it is essential to diversify the technology portfolio and feedstock basis to allow competitive production of transport fuels. The following sub-challenges should be addressed: 

a) improving the technical and economic feasibility of the production of liquid biofuels
b) demonstrating the feasibility of using feedstock particularly suitable for transport energy  purposes
Scope: Proposals should address the medium-term perspective for competitive production of advanced biofuels for transport as presented above, by bringing technology solutions to a higher TRL level (please see part G of the General Annexes), Proposals shall aim at moving technologies that reached already TRL 5-6 to TRL 6-7 through industrial demonstration projects in line with the Implementation Plan of the European Industrial Bioenergy Initiative (EIBI)
. Demonstration projects should target the most promising advanced biofuel pathways incorporating new or improved biochemical/thermochemical/chemical conversion together with upgrading technologies and valorisation of co-products that improve the economic viability of the fuel production. In each case, proposals should address both sub-challenges described above, while the main effort in 2016 should be in addressing sub-challenge a) and in 2017 sub-challenge b). Where intermediate energy carriers are produced, their final use for production of advanced biofuels for transport must be demonstrated.
Environment, economic and social issues including health and safety should be considered in the whole life cycle and appropriately addressed. A methodology that permits robust and reliable assessment of the environmental (notably in terms of GHG performance), economic and social benefits with respect to current technologies should be included.

Biofuels produced from starch, sugar and oil fractions of food/feed crops are excluded.

Proposals shall address one of the following pathways that enable competitive production of transport liquid fuels: 

2016: 
· Biomass gasification to synthesis gas;
· Biomass pyrolysis and torrefaction to intermediate bioenergy carriers (pyrolysis oils and torrefied biomass);
· Biochemical conversion of lignocellulosic biomass sugars to hydrocarbons for diesel and jet engines;
2017:

· Biofuels from the carbon content in flue gases of industrial wastes through biochemical  and/or biological  conversion;
· Biofuels from aquatic biomass;
· Liquid biofuels from wastes and residues (forest, agricultural, the organic fraction of municipal and industrial wastes).
An important element will be an increased understanding of risks (whether technological, in business processes, for particular business cases, or otherwise in each area), risk ownership, and possible risk mitigation. Proposals shall therefore include appropriate work packages on this matter.

Proposals shall explicitly address performance and cost targets together with relevant key performance indicators and the expected impacts. Industrial involvement in the consortium and explicit exploitation plans are a prerequisite. 

All proposals have to include a work package on the business case of the technology solution being addressed. This work package has to demonstrate the business case of the technology and identify potential issues of public acceptance, market and regulatory barriers, including standardisation needs. It should also address, where appropriate, synergies between new and existing technologies and other socio-economic and environmental aspects from a life-cycle perspective.  

Proposals should also indicate the current Manufacturing Readiness Level (MRL, see Annex to this work programme) and the activities needed to keep the MRL aligned with the advances in the TRL that will be undertaken in the proposal to ensure the potential for exploitation. 
The Commission considers that proposals requesting a contribution from the EU of between EUR 10 to 20 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts. 
Expected impact: 

Demonstrating advanced biofuel technologies at large industrial scale reduces the technological risks and paves the way for subsequent first-of-a-kind industrial projects. For this purpose, the scale of the proposals should permit obtaining the data and experience required so that up-scaling to a first-of-a-kind, industrial project can be envisaged as a next step. Favourable energy and GHG balances are expected. The demonstrated industrial concepts should ensure the techno-economic feasibility of the entire value chain and have the potential for a significant social and economic impact, notably in terms of job creation, economic growth and safe and affordable energy supply.

Type of action: Innovation Actions (IA)
Supporting the market uptake of renewable energy technologies

LCE 20 – 2016: Market uptake of renewable energy technologies 

Since the adoption of RES Directive in 2009, most Member States have experienced significant growth in renewable energy consumption. However, currently, we are seeing a deceleration of this growth, partly due to the economic crisis, but also because there are a number of market uptake barriers that remain or persist for both established and innovative renewable energy technologies. 

To ensure the level of growth needed to deliver the EU targets for renewable energy, and to create the appropriate business environment for EU industrial leadership in low-carbon energy technologies, a number of important market-uptake challenges still need to be addressed.

The following technology-specific challenges have to be addressed in 2016:

a. Photovoltaics: Tackling the bottlenecks of high penetration levels of PV electricity into the electric power network: Enable the effective and efficient integration of growing shares of PV power into the grid. It is necessary to tackle the bottlenecks of high penetration levels of PV electricity into the electric power network, with special emphasis on the impact of self-consumption on the stability of the grid. Innovative system-integration and power-management solutions should be developed for households/buildings, including storage.

b. CSP: Tackling barriers to the supply of electricity from CSP plants in Southern Europe to Central and Northern European countries - By means of CSP Southern European countries could supply renewable electricity on demand to Central and Northern European countries - the Renewable Energy Directive foresees cooperation mechanisms to this end to allow Member States to meet their national targets cost-efficiently. Besides the need to strengthen physical interconnections (a barrier which is being addressed by the EU and the Member States at the moment), there are a number of other issues which need to be tackled to achieve this goal. In particular, it would be important to provide for long-term transmission capacity for CSP plants exporting their electricity production to Central and Northern European countries. The removal of obstacles to achieve this goal would greatly facilitate the market uptake of this new technology. Proposals should in particular identify and tackle barriers to the supply of renewable electricity on demand from CSP plants to Central and Northern European countries in the context of a concrete project case. The consortia should involve and/or engage relevant stakeholders and public and private actors who are committed to adopting/implementing the results.

c. Geothermal energy: Tackling the bottlenecks of high penetration levels for geothermal energy systems: geothermal energy suffers from limited public acceptance and a level of penetration too limited compared to its potential. To increase the geothermal contribution to the energy mix, concerns regarding environmental and social impact should be addressed. It is necessary to assess potential environmental and social impacts of geothermal installations. Deep and shallow geothermal energy should be considered separately and risk management are needed in particular when induced seismicity might be relevant. 

d. Sustainable Fuels: Facilitating the market roll-out of liquid advanced biofuels and liquid renewable alternative fuels: In the short- and medium-term perspective, biofuels are expected to be the main contributor to the de-carbonisation of the transport sector. The challenge is to enable commercialization of advanced biofuels to meet the 10% target for Renewable Energy Sources in the EU transport energy consumption by 2020 and contribute to the EU targets of 27% share of Renewable Energy Sources in the EU energy consumption and of 40% GHG reduction by 2030. In order to achieve these EU targets and to address concerns regarding indirect and direct environmental impacts, sustainable advanced liquid biofuels and liquid renewable alternative fuels for transport need to penetrate the market.Fossil fuels and biofuels produced from starch, sugar and oil fractions of food/feed crops are excluded. Proposals shall address one or several of the following sub-challenges:
· Development of tools for predicting the fuel cost in relation to different supply and demand scenarios taking into account technology performance, economies of scale, feedstock costs, market demand, socio-economic aspects, etc. and including sensitivity analysis through conceptual engineering and cost estimation for the most common conversion routes;

· Development and implementation of innovative crop rotation schemes for the production of lignocellulosic biofuels with improved sustainability;

· Development of numerical tools for prediction of fuel and fuel blend properties and model validation to facilitate the certification process in the transport sector;

· Development of communication strategies to increase the public acceptance for advanced biofuels for the most common conversion routes;

· Setting up sustainable and cost-effective European biomass supply chains for the industrial production of advanced biofuels;

· Development and implementation of common standards and certification schemes for fuels at EU-level;

· Harmonization of national standards and certification schemes for fuels at a European level;
· Development of tools and actions for capacity building among relevant stakeholders of all steps in the advanced biofuel value chain aiming at substantially reducing biofuel costs at large scale.
Scope: Proposals should address one of the technological challenges mentioned above for technologies and systems which are at TRL 7-9 (please see part G of the General Annexes). Regional specificities, socio-economic, spatial and environmental aspects from a life-cycle perspective shall be considered. For all actions, the consortia should involve and/or engage relevant stakeholders and market actors who are committed to adopting/implementing the results. 
The Commission considers that proposals requesting a contribution from the EU of between EUR 1 to 3 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: It is expected to increase the share of renewable energy in the future energy mix and to increase the share of sustainable advanced biofuels and renewable alternative fuels in the final EU transport energy consumption or facilitate those increases in the future. In addition, contribution to market understanding for possible policy and regulatory development is anticipated.

Type of action: Coordination and Support Actions (CSA)
Fostering international cooperation in the area of renewable energy

LCE 21 – 201X: International Cooperation with Brazil on advanced lignocellulosic biofuels 

The topic is subjected to further discussion with Brazil. Deadline to obtain their full commitment to support has been fixed for end April. Failing to achieve this, the topic will be removed.

The foreseen demonstration topic with Brazil was not realized in 2015. It is suggested to open it in the area of lignocellulosic biofules and not only limited to lignocellulosic  ethanol and at a lower TRL to allow new competitive technologies to emerge in the market.

INCO : R&D 
3≤TRL≤5

LCE 22 – 2016: International Cooperation with Mexico on geothermal energy
The topic is subjected to further discussion with Mexico. Deadline to obtain their full commitment to support has been fixed for end April. Failing to achieve this, the topic will be removed.

Mexico and Europe have high potential for geothermal energy generation; in particular the Mexican geothermal resource settings provide a unique opportunity to develop and test methodology and technology and to extend the EU expertise. 

Cooperation activities are proposed in the framework of the Bilateral Agreement on Science and Technology between the European Union and the United States of Mexico. 

Specific challenge: 

Scope: 
Expected impact: 

Type of action: Research & Innovation Actions (RIA)
Cross-thematic activities

LCE 23 – 2017: Development of new biofuel molecules and their evaluation for the transport sector (joint topic to be discussed with SC4)
(R&D  3≤TRL≤5) 

Evaluating the potential of new biofuels (other than bioethanol, biomethanol, biodiesel, etc) in transport including engine tests and economic considerations as well as infrastructure and relevance to specific transport sectors is the focus here. Projects should address:

1. development of new biofuel molecules and their evaluation for the transport fuel mix

Contribution to the 'Blue Growth Initiative'

XX XX – 2016: Multi-use of the oceans: compatibility, regulations, environmental and legal issues

Specific challenge: Combining several activities in the same marine space by using for instance multi-use platforms has the possibility to divide the infrastructure overhead and reduce the costs of offshore operations and it reduces the demand on the space needed for different activities. A barrier to multi use of the oceans is that different regulatory regimes and practices apply to different sectors which also vary within different national jurisdictions. Furthermore there is a lack of common understanding of the nature of operations within different sectors and the feasibility for these to be combined. The challenge is identify the real and perceived barrier to integration. There is need to have a clear overview of compatibility, regulatory, environmental and legal issues which need to be solved to make innovations and multi-use of the oceans possible.  

Scope: The Oceans have a huge potential for economic growth. Innovative activities, like marine renewable energies and aquaculture, including business models are developed. However, these innovations and the multi-use of the sea can be hindered by current marine spatial planning, regulations, environmental, safety and legal issues. An overview of all barriers is needed and as well an action plan to overcome these challenges. It is expected that stakeholders (industry, NGOs and governmental organisations) are involved in this action. 

Expected impact: The expected impact is that there will be a better picture regarding the possibilities of the sea and enhanced integration of innovative activities in current marine spatial planning. De-risking multi-use offshore and near-shore facilities. Supporting increased development of European offshore activities. Support more effective marine spatial planning by concentrating on activities within the marine space. Support better and more harmonised regulation and practices across different sectors within the marine space. 

Type of action: Coordination and Support Action (CSA)
Budget: EUR X million
Enabling the decarbonisation of the use of fossil fuels during the transition to a low-carbon economy

LCE 24 - 2016: New generation high-efficiency capture processes

Specific challenge: The wider deployment of CCS requires a significant reduction of the energy intensity of the capture process for power plants or other energy-intensive industries, and a substantial decrease of the cost of capture. Basic research and proof of concept is needed for novel and efficient capture technologies for application in power production and industrial process.

Scope: The objective is to support the development of high-potential novel technologies or processes for post- and/or pre-combustion CO2 capture. Research should follow new paths leading to highly innovative technologies and materials for CO2 capture applications with the potential for real breakthroughs. This could include systems based on solids or liquids or a combination of these such as Dry Sorption Process, Membrane, and Wet sorption process. Environmentally benign technologies should be pursued and their environmental impact addressed in the project also in view of future scaling up. Projects shall provide "proof of concept" through prototype testing. Any research that constitutes a technology demonstration at large scale or a combination of CCS technologies proven at pre-demonstration pilot scale will not be considered for funding.

Expected impact:  Significant reduction of the energy penalty of the whole capture process for power plants or other energy-intensive industries, and thus a considerable decrease of the fuel-dependent cost of capture; substantial reduction of the capital cost and of the operational and maintenance (O&M) costs (fixed and non-fuel variable costs) compared to existing technologies. Focus should be on progressing technologies that already reached TRL 2-3 to TRL 4-5.
Additional Information: With a view to promoting international cooperation with South Korea, initiatives for collaboration between the EU project(s) to be selected under this topic and the endorsed South Korean project(s) will be required on the basis of mutual benefit and reciprocity. Specific budget needs to be allocated in the EU project for pursuing such twinning activities (e.g. exchange of information, exchange of researchers). The Commission reserves the right to ask the coordinators of Horizon 2020 projects, during the grant preparation, to include further collaboration activities endorsed by the Korean Ministry of Science, ICT and Future Planning (MSIP).

Proposals requesting a contribution from the EU of between EUR 2 to 5 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Type of action: Research and Innovation Actions

LCE 25 - 2016: Utilisation of captured CO2 as feedstock for the process industry

Specific challenge: Capturing CO2 from power plants or industrial processes and its subsequent geological storage (carbon capture and storage - CCS) is an important part of the emission reduction strategy of EU. However, the cost of CO2 capture remains still high which hampers the demonstration and commercialisation of CCS. Capture and utilisation (CCU) of the capture CO2 through (bio-) chemical transformation into higher value products can be an alternative which could provide an important cost reduction to the entire CO2 capture and utilisation process and can improve the economic case for CCS demonstration.   CO2 utilisation has the potential to contribute significantly to reducing greenhouse gas emissions if the resulting product provides long term abatement of the CO2, or if CO2 replaces fossil fuels as raw materials.  In addition, the conversion of CO2 into fuels could provide opportunities for energy storage and for higher security of fuel supply.

The use of CO2 in enhanced recovery of hydrocarbons, food industry and agriculture has been demonstrated at industrial level. However, the concept to use CO2 to produce added value products (e.g. chemicals or fuels) has been demonstrated at low TRL level, but has not been commercialised yet.  There are still relevant and significant scientific and technological challenges to be able to exploit the CO2 as a chemical and fuel feedstock in a systematic manner. Therefore, it is necessary to demonstrate the feasibility of such CO2 utilisation technologies to produce added value products at larger scale, in an operational environment to be able to assess the industrial, economic and environmental potential of such technologies.  

Scope: In the context of energy research, the focus will be on CO2 utilisation options that have the potential to yield a significant, net reduction of CO2 emissions in volumes sufficient to make a meaningful contribution to our climate change objectives. Projects should address the specific technology needs for capture and purification of CO2 emitted by the process industry to deliver the desired concentration and purity for the subsequent conversion process. Technology developments must be accompanied by a Life-Cycle-Assessment (LCA) study, identification of appropriate business model and measures to support market up-take.

Proposals should address innovative processes to produce added value products from CO2 and demonstrate the technical and economic feasibility in an industrially relevant environment through demonstration of a system prototype. The proposed technologies should also consider the energy balance and the type of energy required for CO2 transformations, the CO2 abatement potential (in terms of time-scale and volume) and process sensitivity to flexible (intermittent) operation. The implementation of this proposal is intended to start at TRL 4-5 and target TRL 6-7. 

The topic focuses on the conversion of CO2 to higher value added products (e.g. fuels, chemicals, polymers, minerals) in an integrated approach and therefore, it is expected that the proposals consider the following elements:
· CO2 should come preferably from flue gas of fossil fuel (including bio-mass co-firing) power plants and from the process industries e.g., cement, steel and other energy intensive industries.

· CO2 purification methods to bring the gas to a quality for efficient conversion into higher value added products. 

· The testing of a system prototype should be integrated with process modelling and life cycle assessment in order to quantify the processes in terms of resource intensity reduction as well as reduction of emissions. 

· The quality of the products obtained should relate to the specifications requested by the market.

· The project should contain an analysis of the economic feasibility and impact, evaluation of the market potential, benefit on the European competiveness deriving from the introduction of the new process. 

Expected impact: Demonstrate the technical and economic feasibility of novel and environmentally friendly processes for CO2 conversion to added-value products. Reduction of at least X%, on LCA basis, of the emissions of greenhouse gases and energy/resource intensity with respect to conventional manufacturing of the same product. Significant decrease of the cost of CCU vs. CCS.

Additional information: This topic is drafted in close collaboration with the PPP “SPIRE” (Sustainable Process Industry through Resource and Energy Efficiency). International cooperation with China is encouraged.

The Commission considers that proposals requesting a contribution from the EU between EUR 6 and 10 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

LCE 26 - 2016: Cross-thematic ERA-NET on Applied Geosciences 

Specific challenge: 

The increasing use of subsurface resources resulting from growing energy needs and the growing demand for water and raw materials represent key challenges, requiring a more integrated, efficient and sustainable use of these resources, and the minimisation of its negative health and environmental impact. This creates at the same time significant opportunities in terms of growth and job creation in advanced technology sectors related to the optimal management and use of the resources. This topic addresses three specific challenges that are highly relevant to the sustainable use of the subsurface: Geo-energy, Groundwater and Raw Materials. 
a) Geo-energy: 

With regard to Geo-energy, information is needed on:

· The potential contribution from the subsurface (i.e. access to primary energy sources, energy storage potential and storage capacity for energy production effluents such as CO2)

· Potential risks and environmental impacts associated with subsurface use for energy applications

· Potential competition and interference of different (energy and other) applications within the subsurface. 
Information on the European subsurface must be available and accessible to society in order to enable the more efficient and sustainable use, more integrated management and spatial planning of the subsurface and the energy resources, groundwater and raw materials it contains. This requires setting up a Pan-European database of harmonised and scientifically robust digital information of the subsurface and its potential uses in the field of geo-energy. The use and implementation of the database should be unambiguous and based on common agreed principles.  

b) Groundwater: 

Groundwater resources and the subsurface in general are increasingly used for a wide range of applications and therefore under pressure. Groundwater resources are threatened by climate change, pollution and water abstraction. There is a clear need to assess the impact of these drivers on the groundwater resources, their inter-linkage with surface water resources and the groundwater dependent terrestrial and associated aquatic ecosystems including coastal waters; as well as the built environment and rural and urban land use. 


Modern technologies allow characterisation and visualisation of groundwater bodies; simulation of potential pathways and groundwater flow velocities; assessment of temporal and spatial trends in groundwater quality and quantity; and assessment of their impact on and interaction with surface waters. Such work both provides and requires information and knowledge of physical, chemical and hydraulic parameters on the European subsurface. These data must be available and easily accessible for all relevant end users to enable proper water resource management and integrated surface and subsurface spatial planning and assessments.  
c) Raw Materials:

The EU Raw Materials policy aims to ensure the sustainable supply of non-energy raw materials from the EU and global sources, including metallic and industrial minerals, as well as construction materials (dimension stones and aggregates).

Supply from the EU sources requires harmonized and standardized EU level data and information on raw material deposits, as well as on mine-wastes materials - such as by-products, waste rocks, tailings and residues – that could be recycled and re-used. Discovery of new resources needs enhanced information and ore deposit models in exploration and resource assessment to focus increasingly on deeply buried deposits, as well as on mineral deposits on or below the sea-floor. 

Such EU level data and information do not exist at the moment. However, there is relevant knowledge of mineral deposits at the Member States level with heterogeneous terminology and reporting standards.

There is also a need for European sustainable sub-surface planning and use, that should be based on documentation and spatial databases of deposit and high-potential exploration areas. 
Scope: 
a) Geo-energy:

In the field of geo-energy, the ERA-NET shall collect, analyse and monitor reliable and impartial scientific information on geologically based energy resources and potential consequences related to their potential exploitation (e.g. hazards, interference), including conventional and unconventional oil and gas, coal, coal bed methane (CBM), gas hydrates, geothermal resources and uranium, as well as CO2 storage and energy storage (note that certain resources are of local relevance only such as for example gas hydrates and uranium). This includes developing state-of-the-art methodologies and workflows focusing on efficient cross border and integrated pan-European resource mapping and assessment, both onshore and offshore. Results may be used for recommending data acquisition and modelling strategies to uncover assumed potential in underexplored regions.  Specific site investigations are excluded from the ERA-NET scope.

A database shall be developed with a view to, in the longer term, the operation and maintenance of an integrated geological database and map of the European underground and its potential uses. The database will have the technical specifications so that it can be potentially hosted by the European Commission. 

Public deliverables could among others comprise maps of depth and thickness for major stratigraphic units and specific layers (aquifers, shales, ore) relevant to geo-energy potential; their properties essential for assessing feasibility, performance and behaviour; maps and cross-sections of main structural elements and faults. 

b) Groundwater:

In the field of groundwater, research should develop and enhance the knowledge and the predictive capacity needed to assess the impact of climate change on groundwater resources and dependent surface waters and ecosystems, and the consequences for groundwater quantitative and chemical status assessed according to the Water Framework and Groundwater directives. High quality models including estimated simulation and projection uncertainties  are required tools for decision support systems that allow e.g.:

· Elaboration of cost-effective measures and assessment of their (cost) effectiveness;

· Sustainable decision making taking into account the water-food-energy nexus;

The ERA-NET will contribute to:

· Development of improved databases comprising harmonized existing and new (to be collected) subsurface data where data gaps exist at local to pan-European scale;

· State-of-the-art resource mapping and assessment that will set the basis for an integrated Europe-wide monitoring system of groundwater;

· Integrated groundwater and surface water assessments, simulations and projections both at local/regional and transnational (large river basins) scale.
Deliverables shall include:

· Improved tools and models for subsurface characterisation, risk assessment and assessment of the impact of climate change and subsurface use on: 

· Temporal and spatial groundwater pollution trends including diffuse pollution of especially nutrients (N, P) and pesticides from agriculture, trends in nutrient loadings to ecosystems, and fate, behaviour and degradation of emerging pollutants from industry, households and agriculture; 

· Groundwater and surface water flooding risks; 

· Saltwater / seawater intrusion

· Groundwater abstraction needs for water supply and irrigation and the resulting impact on dependent terrestrial ecosystems (including soils), surface waters, and groundwater associated aquatic ecosystems, the groundwater ecosystem itself, and the built environment (e.g. damage of infrastructure due to land subsidence

c) Raw Materials:

The Raw Materials specific challenge shall address non-energy non-agricultural raw materials and minerals, and shall address all 28 EU member states. 

The ERA-NET shall, through intelligence networking and coordination, enhance and maintain the pan-EU mineral deposits inventory/database, in line with and building on existing activities in the framework of the EIP on Raw Materials. It shall provide economic geology maps of construction materials and industrial and metallic minerals across the EU 28 Member States in a free publicly accessible Internet/web-portal form. 

The ERA-NET shall also deliver a pilot study identifying targets for general exploration, using innovative technologies and challenging a better understanding of ore genesis and direct exploration at deeper, unexploited levels of the Earth’s crust. 
Deliverables shall include:

· Pan-EU mineral deposits inventory

· The deposits inventory will be developed with a view, in the longer term, to create an integrated geographical database and a mineral resources map of the European sub-surface and its potential development and uses. 

· The inventory should build upon national level databases and past and on-going EU funded projects providing better insight into the distribution of known mineral raw material resources.

· The database will have the technical specifications so that it can be potentially hosted by the European Commission, and it will be compatible with INSPIRE Directive, energy minerals data and marine maps (EMODnet) for the proper land planning and use of both surface and sub-surface. 

· The use of standardized and harmonized pan-European datasets of primary and secondary resources (land and marine) will contribute to enhancing investment conditions for the mining industry.

· Pilot Study: 

· The Pilot study should identify targets for general exploration and further governmental spending, which is necessary to attract private investment into detailed exploration and mining across the whole EU. This can be achieved by developing and applying innovative exploration technologies (3D/4D) to locate deep-seated deposits. The pilot study should deliver high-quality metallogenetic, mineral potential and predictivity maps - which may lead to discovery of new or little-known types of ore deposits and ore-forming systems, including of critical raw materials, in specifically targeted areas. 

· Results of the pilot study will feed into the EU mineral deposits inventory, and will set the stage for follow-up activities.
Expected impact: A more integrated and efficient management and exploitation (and more responsible and publicly-accepted use) of subsurface resources for the various uses, while reducing any associated potential impacts and risks. 

Type of action: ERA-NET Cofund. A maximum EU contribution of EUR 10 Million is foreseen.

Explanatory note: During the discussions of the WP 2014-2015 in the SC5 shadow committee, a strong interest was expressed by a majority of delegations for supporting an initiative through Horizon 2020 to achieve an integrated European Geological Service providing a European geological knowledge base in support of many EU policies and underpinning most societal challenges of Horizon 2020. An Inter-Service Group concluded that a cross-challenge “in-kind” ERA-NET would provide the best instrument to achieve this. Horizon 2020 parts contributing to this ERA-NET are Societal Challenge 3 (Chef de File, contribution EUR 4 million) and Societal Challenge 5 (contribution EUR 6 million).

LCE 27 - 2017: ERA-NET Cofund on Large-Scale Demonstration of CCS

Coal will continue to represent an important share of our energy mix. With increasing gas prices and decreasing coal prices, this share may rise rather than fall. However, coal-fired power generation is relatively CO2 intensive. While significant reductions in greenhouse gas emissions can be achieved by increasing the efficiency of coal-fired power plants, the long-term greenhouse gas reductions required to limit the global temperature increase to below 2°C would require the application of CCS for coal to continue being a significant share of the energy mix. 

Therefore, CCS is one of the priority technologies under the SET plan. The European Commission’s Energy Roadmap 2050 confirmed that CCS has to be applied from 2030 onwards in order to reach our decarbonisation targets. 

Although industrial-scale CCS is technically ready for demonstration, and significant efforts have already been made to prepare for the construction of capture plants, its implementation hinges on overcoming the poor business case and the lack of public acceptance. 

European cooperation is needed to leverage the funding required for the operational phase of first-of-a-kind industrial CO2 capture and offshore geological storage. Operation for a relevant period of time (in the order of two years) will have a highly innovative dimension, allowing for essential knowledge and experience to be accumulated. 

Scope: 

The proposals should aim at coordinating the efforts of the participating Member States, Associated States and Regions in the specific field of Large-Scale Demonstration of CCS by implementing a joint transnational call for proposals resulting in grants to third parties with EU co-funding. Proposers are encouraged to implement other joint activities including additional joint calls without EU co-funding. 

The project should support the operation of a CO2 capture plant demonstrating the application of post-combustion CCS technology to a large-scale coal-fired power plant with the subsequent transport and permanent offshore geological storage of the CO2. The project should intend to demonstrate the full CCS system in the real-life operational environment, i.e. bring the technology at a TRL of 7 and possibly even beyond.

Expected impact: Successful implementation would be instrumental in demonstrating the technical and economic viability of retrofitting coal-fired power plants with CCS, the safety and reliability of CO2 storage, and in creating public awareness. It will be key to maintaining EU technology leadership in CCS as a key greenhouse gas abatement technology which has the prospect of worldwide deployment. In addition, it may trigger more exploration and pre-commercial validation of CO2 storage and development of transport infrastructure in the North Sea.  

Type of action: ERA-NET Cofund 
A maximum contribution of EUR 20 Million is foreseen.

LCE 28 - 2017: Highly flexible and efficient fossil fuel power plants 

Specific challenge: The share of energy produced from renewable resources is growing rapidly. The output of wind and solar power is highly variable, and depends of factors such as weather conditions and time of day. With this growing share of renewable power, in particular when having priority access to the grid, fossil fuel power plants will have to increasingly shift their role from providing base-load power to providing fluctuating back-up power to meet unpredictable and short-noticed demand peaks, in order to control and stabilise the grid. Plants should be able to run both at the lowest part load possible at the highest possible efficiency. Moreover, plants will be required to operate across the entire load range with high load-change velocities, and even operate in start/stop mode with full turndown and very fast re-start, all at minimal fuel consumption. This forces base-load plants to operate through significantly more thermal cycles, leading to increased rate of wear on plant components. Operational flexibility therefore presents a significant challenge for fossil fuel power (and CHP) plants. 

Scope: Focus on progressing solutions that already reached TRL 3 to TRL 4-6 and offer the highest potential for full integration into an energy system with ever higher shares of renewable energies. Solutions with lowest greenhouse gas emissions per energy unit are preferred. Collaboration with power plant operators and Transmission System Operators (TSOs) is strongly encouraged.

The Commission considers that proposals requesting a contribution from the EU in the range of 3 to 6 million Euro would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Expected impact: Projects should lead to innovative and cost-effective solutions for highly flexible new and existing fossil fuel power plants (including those using dispatchable renewable fuels), capable of meeting fast load changes to better support the grid due to fluctuations in energy peak demand and power output from renewable sources, at minimal fuel consumption and emissions, while mitigating the effects of cycling operation to avoid excessive service life expenditure, and not impeding the potential CO2 capture readiness of the power plants.

Type of action: Research & Innovation Action (RIA)
LCE 29 - 2017: CCS in industry, including Bio-CCS

Specific challenge: The application of CCS to industrial sectors other than power (e.g. steel, cement, refining) is expected to deliver half of the global emissions reduction from CCS by 2050. In the near future, these industrial applications will open up new opportunities and avenues for CCS that can accelerate its deployment. 
Scope: Projects should aim at integrating CCS technology in the best possible way so as to optimise the use of energy in the capture process, minimise process efficiency losses, achieve a suitable CO2 purity for transport and storage, and maintain the quality of the industrial end product. Piloting under realistic conditions is required to significantly lower the energy penalty and capture costs. Focus should be on progressing technologies that already reached TRL 4-5 to TRL 6. Collaboration with industrial end users is essential. Knowledge sharing as well as early and sustained engagement of the local community is essential. Proposals requesting a contribution from the EU of between EUR 4 to 9 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.
Expected impact: The cost- and resource-effective application of CCS in industrial operations will expand the available options for CCS and provide a stepping stone to its wider deployment.  
Type of action: Research & Innovation Action (RIA)
LCE 30 - 2017: Geological storage pilots

Specific challenge: The EU is committed to an overall reduction of greenhouse gas emissions of at least 80% by 2050. Nonetheless, fossil fuels will continue to be used in Europe's power generation as well as in other industrial processes for decades to come. Therefore, the 2050 target can only be achieved if the emissions from fossil fuel combustion in the power generation sector and energy intensive industries are eliminated from the system. This will require the application of Carbon Capture and Storage (CCS). A key challenge in the short-term for driving CCS to deployment is the development of geological storage.  
Scope: Projects should enable, under "real life" conditions, the development and demonstration of best practices for the entire storage cycle, from site characterisation to operation, monitoring and mitigation/remediation of leakage, and including education and training. Focus should be on progressing technologies that already reached TRL 4-5 to TRL 6. Knowledge sharing as well as early and sustained engagement of the local community is essential. International cooperation is encouraged, in particular activities between EU project(s) under this topic and non-EU projects (e.g. from Australia and/or North-America). Proposals requesting a contribution from the EU of between EUR 9 to 16 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.
Expected impact: Demonstration of safe and environmentally sound CO2 storage will play a key role in optimising the safe operation of storage sites and in fine-tuning regulatory issues, in promoting confidence in CO2 storage and building public awareness of CCS. Pilot-scale demonstration projects should contribute to accelerating the development and deployment of CCS through an enhanced and effective cooperation in research and innovation between various stakeholders and Member States, thereby allowing a more efficient use and stronger leverage of financial resources and promoting knowledge sharing.
Type of action: Research & Innovation Action (RIA)
NOTE: The final content of the area 'Cleaning Fossil Fuels' for 2017 will be decided at a later stage, depending on the developments with on-going European industrial CCS demonstration. If the ERA-NET co-fund for industrial-scale demonstration (LCE ***) will be published, the topics on 'Geological storage pilots' and 'CCS in industry' will be withdrawn due to budgetary constraints.
Social, economic and human aspects of the energy system
LCE 31 – 2016/2017: Social Sciences and Humanities Support for the Energy Union 

Specific challenge:

Completing the Energy Union remains one of the top priorities of the Juncker Commission, and a critical component in Europe's transition towards the decarbonized energy system of the future. Over and above the many technological challenges that need to be overcome on the road to reaching these twin goals, a number of cross-cutting issues need to be better understood, particularly those relating to socioeconomic, gender, sociocultural, and socio-political aspects of the energy transition. 

Addressing these cross-cutting issues is crucial to further social acceptance and uptake of the many changes that the energy transition implies, as well as to better understand why citizens may resist these changes and to devise appropriate mitigating strategies. 

Of particular importance in this context are the factors that drive individual and collective energy choices and energy-related behaviour, the governance frameworks in which these choices are made, and the changing roles particularly of consumers and "prosumers" in the energy system. 

Scope:

Proposals should address one, or a combination, of the following issues (a comparative perspective, with case studies or data from at least three European Union Member States, will be considered an advantage): 

In 2016:

· Factors driving individual energy choices and energy-related behaviour (such as values and ethics, structures of everyday practices, belief systems or social roles), employing different data-gathering techniques;

· Factors driving collective energy choices and energy-related behaviour (such as forms of social organization or experiences with social mobilization).
In 2017:

· Socioeconomic incentive structures that encourage or discourage energy-responsible behaviour;
· Political, institutional, and organizational frameworks that condition and structure citizen participation, including questions of inclusiveness, democracy, organizational formats and business models.
Expected impact: 

· The proposed research will provide a better understanding of these factors and their interrelations with technological, regulatory, and investment-related aspects which is crucial for the further advancement of the energy transition and ultimately the success of the Energy Union. 

· The proposed research will further the completion of the Energy Union and particularly its research and innovation pillar, as well as the continued implementation of the Strategic Energy Technology (SET) Plan and especially the Action Plan based on the Integrated Roadmap.

Budget: The Commission considers that proposals requesting a contribution from the EU of between EUR 2 and 4 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.
Type of action: Research & Innovation Actions (RIA)
LCE 32 – 2016: European Platform for energy-related Social Sciences and Humanities research (CSA)

Specific challenge: The transition to a low-carbon energy system poses a unique set of policy, technological and scientific challenges, as it changes the fundamental nature of the interrelations between all actors in our societies (from energy incumbents to regulators and citizens). Not only there is a need to find radically new approaches to the development and application of technological or social processes as they relate to the energy transition, but also to better understand the changes they bring to people’s behaviour, pervasive values, cultures of practice and modes of communication. 

Since researchers in the Social Sciences and Humanities (SSH) have a particular expertise in analysing and understanding deep change and in designing radical innovations, including social innovations, they must play a stronger role in addressing energy-related challenges. Accordingly, SSH aspects must be better integrated into all stages of the research process.
At present, the energy-related SSH landscape is quite fragmented: there is a lack of exchange among different SSH communities, as well as between these communities and other energy-research disciplines. Creating a platform for better interaction between SSH and other energy-research disciplines would fill an existing gap and contribute to better responding to on-going changes and arising challenges in the energy field.

Scope: Within the scope of this call a platform for SSH research communities in the energy field will be set up at EU-level, aiming to integrate and build upon the experience of already existing networks and initiatives. The platform will seek to structure and enhance the energy-related dialogue at EU level among the different SSH stakeholders, as well as with other energy-research communities, creating greater interdisciplinarity and fostering knowledge and information sharing among various disciplines. The platform will also be a source of specific expertise and advice to EU policymakers, such as on how best to embed SSH aspects in Horizon 2020 energy calls, as well as how to address the SSH dimension in EU energy initiatives more broadly;
With a view to addressing specific research and innovation needs in the energy field, and as a principal goal of the platform, a program of activities will be designed. This program will set out how the platform will contribute to:
· Consolidating and fostering the trans-disciplinary interaction among existing energy-related research communities;

· Establishing linkages between the new SSH platform and the existing European Technology Platforms (ETPs);

· Better integration of SSH aspects in H2020 energy calls;

· Addressing the SSH dimension in EU energy initiatives more broadly;

· Identifying a strategic research agenda in the energy field, covering SSH-related aspects from a trans-disciplinary perspective, including with a view to publication in interdisciplinary journals.
Expected impact: 

The proposal is expected to: 

· consolidate energy-related SSH communities in Europe;

· trigger and facilitate interdisciplinary dialogue among SSH and other energy-research disciplines;

· contribute to identifying research gaps and needs, as well as addressing them through relevant publications 
· provide targeted advice to EU policymakers on how to best embed SSH in H2020 energy calls, as well as how to address the SSH dimension in EU energy initiatives more broadly; 

· boost social innovation in the energy field
· contribute to the social dialogue in the energy field at European level.
Budget: The Commission considers that proposals requesting a contribution from the EU of between EUR 1 and 2 million would allow this specific challenge to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.
Type of action: Coordination and Support Action (CSA)
Supporting the development of a European research area in the field of energy

LCE 33 – 2016: Pilot action on European Common Research Agendas (ECRAs) in support of the implementation of the SET Action Plan

Specific Challenge: In view of the profound changes being made to our energy system, there is a crucial need to support and encourage the coordination and convergence of national and EU efforts in addressing research and innovation activities related to integration aspects ([to be defined]). This convergence should be aligned to the objectives of the SET Plan, the Energy Union, and the European Research Area. 
It is thus necessary to bring together activities supported by national institutional funding, with a possible financial contribution from private companies, and to complement these with additional support from the European Union in order to maximise the impact and efficiency of research and innovation investment in strategic aspects for the energy transition.
The SET Integrated Roadmap and Action Plan provide a blueprint for how to achieve this convergence. In particular, the Action Plan identifies priority areas in which Member States are ready to elaborate and define common research and innovation agendas, and priority areas in which they are ready to set up joint projects or programmes involving Research Organisations (RO) and the private sector.
This action aims at supporting the creation of such joint programmes based on European Common Research Agendas (ECRAs). ECRAs will bring together national efforts on a European scale, so that national activities and their results in areas of significant complexity can be better exploited. This will develop a critical mass of knowledge in crucial sectors for Europe to achieve the intended energy transition. 

The most important characteristic of ECRAs is that they will have to combine national institutional and EU funding, with a possible financial contribution from private companies.

Scope: An ECRA will first define a common research and innovation agenda in the areas identified as a priority in the SET Action Plan. The agenda will consist of a number of research topics related to integrated aspects of the energy system which could benefit from European-wide cooperation, plus a number of new topics that could benefit from EU funding.  In addition, the scope will have to be focused on a limited number of clear deliverables, where short-term progress can be demonstrated and achieved by pulling research efforts together.

Topics supported by national institutional funding will bring together research activities at different stages of development:
· Recently-completed
 research, demonstration and/or innovation projects for which the dissemination of results can contribute to the objectives of the ECRA. 
· Ongoing research, demonstration and/or innovation projects of participating Research Organisations (ROs), and possibly private companies, related to the topics included in the ECRA.
· Planned research, demonstration and/or innovation activities by the ROs and, possibly, private companies, related to the topics included in the ECRA.
In addition, EU funding should be used to launch research and innovation activities grouped under new topics. The EU contribution can also be used to fund the necessary coordination required to ensure that research activities are carried out in an integrated and transnational manner.

The two figures below illustrate the scope in more detail. Figure 1 shows how the activities of several ROs and possibly private companies operating in different countries and related to two research and innovation topics would feed into the structure of an ECRA. Figure 2 shows such structure, and how the two funding streams from national funding and EU funds will complement each other.

Figure 1. Integration of national activities into an ECRA.
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Figure 2. Structure of an ECRA.
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Proposals should give priority to the following:

· Making use of existing groups or associations of ROs with a proven track record as major actors in structuring research and innovation in the field of energy.  

· Addressing the complexity of the integration of the energy system by targeting specific and limited aspects of the current problems where short-term progress can be achieved by integrating multidisciplinary research activities.
· Demonstrating the coherence of the different elements brought together and the added value of the choices made to deliver on the objectives in the most efficient way possible.

· Demonstrating that the programming of the national resources incorporated to the project (recently-completed, on-going research and innovation projects and planned research and innovation activities, which will take place within different timeframes) underpins the agenda and allows a good balance between activities and results during the whole duration of the ECRA.
· Identifying gaps within national programmes/activities in order to decide the content of the new topics that will be supported by EU funds. 

· Providing a description of the governance that will be put in place to implement the ECRA. Governance should be kept as simple as possible and, where possible, it should make use of pre-existing governance structures.

In addition, a good ECRA proposal should foresee:

· Activities to lay the foundations for long-lasting future co-operation.

· Exchange of researchers to facilitate co-operation 

· Shared use of existing research facilities.
· A strong partnership with industry promoting transfer of knowledge and dissemination activities. Knowledge transfer should operate both ways, i.e. not only to allow technology transfer that moves the technology forward in the innovation chain, but also input from industry into research priorities. 

Proposals shall include a clear research and innovation roadmap covering at least the three years for which the ECRA will run. The roadmap shall include a clear and detailed description of the expected outputs and outcomes. The ECRA will be monitored and evaluated against this roadmap on an annual basis by the Commission and the national agencies responsible for the institutional funding provided, in the context of the SET Action Plan.

Expected impact: ECRAs will first of all support the development of the common research and innovation agendas of the SET Action Plan, thus contributing to objectives of the Energy Union and the European Research Area.  

This new ECRA model will then develop a critical mass of research and innovation capacity in Europe, specifically addressing the complex integration aspects of the energy system. This capacity, which does not exist yet, is crucial if Europe wants to complete successfully its energy transition in the long term and develop an industrial competitiveness advantage.  ECRAs target the coordination of national efforts in order to develop synergies and improve the impact of public and private investment in this emergent sector.

Type of action: Research & Innovation Action 

Additional eligibility criteria:

ECRAs will only be funded if national institutional funding and EU funds are brought together. 

To this end, proposals shall detail and justify the funds requested:

· For the new topics supported by the EU, in the same manner as for any other Research and Innovation Action under Horizon 2020.
· For the topics supported by national institutional funding, with a possible contribution from private companies, full details of the funds received by the respective participants for the recently-completed and on-going projects included in the ECRA, as well as for other contributions in kind (e.g.  human resources, use of existing research facilities). An estimation will have to be made in the case of planned activities (e.g. those possibly subject to the outcome of competitive calls in a country). 

The EU contribution shall match the sum of all the national (private and institutional) funding contributed to the ECRA beforehand. For planned activities expected to be supported by national institutional funding, the estimated amount will be revised with actual figures at the end of the project duration. 

A maximum of 20% of the total funds provided to the ECRA shall be reserved for external partners (not part of any groups or associations of ROs running the ECRA), who will contribute to the activities via competitive calls for tender. 

Additional information: This new ECRA model will be piloted during the period 2016- 2018. Consequently, the duration of each ECRA shall not exceed three years. 
LCE 34 – 2016: Framework Partnership Agreement supporting Joint Actions towards the demonstration and validation of innovative energy solutions

Specific challenge: The EU needs to accelerate the transformation of its energy system by bridging the gap between research and the market with innovative solutions to obstacles in the development of low carbon technologies. 
Bridging this gap often requires substantial volumes of investment which cannot be allocated by individual Member States or by the European Commission on their own. European Union funding is only a limited part of the total funding available across Europe. In such cases, mobilising the necessary investment can only be achieved by pooling together financial resources from multiple Members States, the Commission, and the private sector. This is a challenge because the funding landscape is complex. 

One of the objectives of the SET Plan is to create funding synergies on such a big scale by organising joint programming actions between the entities responsible for public funding programmes and the Commission. ERA-NETs are the main instrument for joint programming actions within the SET Plan, and they also contribute to achieving the objectives of the European Research Area (ERA). It is therefore important to support ERA-NETs and to facilitate as much as possible their existence. 
Scope: The Commission intends to simplify and accelerate the implementation of ERA-NET co-funding actions by taking advantage of new possibilities foreseen in the H2020 Rules for Participation, (Framework Partnership Agreements, or and grants to legal entities identified in the Work Programme)
.

The purpose of this call is to create a Framework Partnership Agreement to strengthen and simplify cooperation between the European Commission and Member States' programme managers and programme owners in the field of energy.

Expected impact: The simplification of ERA-NET Cofund actions is an important milestone in stepping up long-term collaboration with and between Member States. The following benefits are expected:

· Simplification of ERA-NET administrative arrangements: proposal submission, evaluation and grant preparation.

· Drastic reduction of the time between identifying research areas which could benefit from an ERA-NET and the launch of co-funded calls in those areas.
· Increased involvement of programme managers and programme owners in ERA-NET co-funding actions.

· Establishment of long-lasting joint programming research efforts between Member States in areas of common interest.
· Acceleration of the time to market of innovative, affordable, cost-effective and resource-efficient technology solutions to decarbonise the energy system in a sustainable way. 
Type of Action: Framework Partnership Agreement (for ERA-NET Cofund actions)
The Framework Partnership Agreement will cover the remaining duration of Horizon 2020 (2016-2020). The proposal submitted to this call should include a maximum number of organisations that intend to participate in future ERA-NET co-funding actions. Later changes to the legal entities participating can only be made through amendments to the grant agreement.

Contribution of the NMBP part of the Horizon 2020 LEIT Pillar

Advanced materials and nanotechnologies for energy applications 

Activities will focus on providing advanced materials and nanotechnologies solutions in support of implementing the European energy policy, which addresses the energy system as a whole with a focus on its sustainability and security of supply while generating affordable energy.

	Topic Title
	Instrument / TRL

	Advanced materials solutions and architectures for high efficiency solar energy harvesting (2016)
	RIA (TRL 4-6)

	Cost-effective materials for “power-to-chemical” technologies (2017)
	RIA (TRL 4-6)

	Advanced materials enabling the integration of storage technologies in the electricity grid (2016)
	IA (5-7)

	High-performance materials for optimizing CO2 capture (2017)
	IA (5-7)


Conditions for this call
Opening dates
: 

Deadline(s) 
:


	Topic
	Deadlines

	
	2016
	2017

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Indicative budget:  

· EUR million from the 2016 budget 
· EUR million from the 2017 budget 
	
	2016
EUR million 
	2017
EUR million
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Eligibility and admissibility conditions: The conditions are described in parts B and C of the General Annexes to the work programme, with the following exceptions:

	
	


Evaluation criteria, scoring and threshold: The criteria, scoring and threshold are described in part H of the General Annexes to the work programme.
Evaluation procedure:  The procedure for setting a priority order for proposals with the same score is given in part H of the General Annexes. 

The full evaluation procedure is described in the relevant guide
 published on the Participant Portal. 
- Indicative timetable for evaluation and grant agreement: 
	
	Information on the outcome of the evaluation    (single or first stage)
	Information on the outcome of the evaluation    (second stage)


	Indicative date for the signing of grant agreements

	
	Maximum 5 months from the final date for submission
	
	Maximum 8 months from the final date for submission

	
	Maximum 3 months from the final date for submission
	Maximum 5 months from the final date for submission
	Maximum 8 months from the final date for submission



Consortium agreements: 
In line with the Rules for Participation and the Model Grant Agreement, participants in Research and Innovation Actions or in Innovation Actions are required to conclude a consortium agreement prior to grant agreement. 

CALL – SMART CITIES AND COMMUNITIES – WITH NATURE-BASED SOLUTIONS
H2020-SCC-2016/2017
Cities across Europe are forerunners in the transition towards a low carbon and resource efficient economy. 72% of the EU population lives in urban areas, a proportion that is growing as the urbanisation trend continues, and using 70% of the energy. Quality of city life and attractiveness of cities as business environments are now key parameters of success in the global competition for talent, growth and investments. 

Top among city priorities are challenges to provide citizens and companies with attractive and affordable spaces to live and work (buildings & neighbourhoods), with secure, affordable and clean energy (power) and with smart urban mobility. 
In this context, smart technologies and services at the intersection of energy, transport and ICT offer tremendous prospects. The intelligent combination and balanced integration of physical infrastructures and operational technologies (buildings, grids, storage, vehicles, charging infrastructures) with the support of the right ICT solutions (platforms based on open specifications, interoperable digital services) in a user-friendly manner will enable cities to deliver better services (tailored to user needs) at lower costs (through e.g. better information on e.g. status and investment needs of key infrastructures, multiple uses, synergies), achieving impact at scale. The potential for substantial gains in energy efficiency and low-carbon development is considerable. Nature-based solutions as sustainable, cost-effective and adaptable solutions provide additional means of effectively meeting these challenges.
Environmental challenges that cities are currently facing have serious impacts on human health, quality of citizens’ life and well-being, e.g. poor air quality, heat island effects, biodiversity loss, degradation of urban and peri-urban ecosystems. There is a particular relevance of nature-based solutions. An effective utilisation will also depend on the degree to which innovative implementation and financing mechanisms can be effectively explored. 
Efforts to demonstrate integrated solutions should lead to commercial-scale solutions with a high market potential. This will require dynamic partnerships between cities and industries. This call continues with the lighthouse project approach of the 2014/2015 call (with lead cities and follower cities) with the goal of having a significant number of new lighthouse cities all over Europe by 2020. Under the lighthouse project approach lead cities develop and test integrated innovative solutions at large scale and follower cities commit to the replication at the end of the project with the goal of having a significant number of new lighthouse cities all over Europe by 2020. The replication of successfully demonstrated solutions can be supported by the European Innovation Partnership on Smart Cities and Communities (EIP-SCC).
Replication critically depends on early involvement of follower cities into project development. But it will also benefit from other support actions, including active knowledge transfer through e.g. active mentoring or staff exchange between cities. Leader cities should also fulfil a role of "coaching cities", engaging in further networking and knowledge sharing efforts beyond the circle of directly involved follower cities. This includes building constructively on the existing portfolio of "Smart Cities" initiatives, rationalising and consolidating them.
All this will eventually lead to the needed drastic reduction of greenhouse gas emissions in urban areas - within economically acceptable conditions - while ensuring for citizens better life conditions: lower energy bills, swifter transport, job creation and as a consequence a higher degree of resilience to climate impacts (e.g. urban heat islands effects) etc.
This focus area is part of the societal challenges. Solutions proposed here need to be driven by demand side actors, while the generic technological platforms e.g. for smart lighting, the Internet of Things and cyber-security are being developed with strong industry drive in LEIT part of the programme. 

SCC 1 – 2016/2017: Smart Cities and Communities solutions integrating energy, transport, ICT sectors through lighthouse (large scale demonstration - first of the kind) project

Specific challenge: In view of top priorities of cities as described above there is a strong need to develop better integrated solutions for smart connections between vehicles, charging infrastructures, energy grids and storage, facilitated by smart ICT solutions that help to manage a successful transformation towards intelligent, user-driven and demand-oriented city infrastructures and services. Furthermore, there is also strong need for energy efficiency measures optimising at the level of districts, the use of renewables, the sustainability of accessibility to urban transport and where possible to use cost-effective nature based solutions that will deliver results as conventional approaches but that will have a comparable or higher overall benefit for the liveability of the city and the well-being of the citizens. 
The integrated solutions have to be tailored to concrete city needs, allowing to exploit potential at the intersection of these sectors (e.g. bi-directional production/charging/storing of electricity between building districts and vehicles, facilitated by smart ICT solutions and innovative models simulating and managing the energy system over the district - as opposed to just single building level).

Scope: Lighthouse projects will target large scale demonstration of replicable solutions where existing technologies or very near to market technologies (technological readiness levels (TRL 7) and more, see part G of the General Annexes) will be integrated in an innovative, balanced way. 
As large-scale demonstration and deployment of relatively mature technologies with high TRLs are required, the innovation (and also the related first mover risk) is particularly related to the innovative combination of these technologies at large scale, as well as embedding this demonstration into a suitable planning and financing framework to ensure long-term scale effects: integration into ambitious urban plans, validated business models, replication models and securing additional private funding.
The proposals must address the following main areas: 

· (Nearly zero) or low energy districts: through the integration and management of: i) the supply of energy with predominant exploitation of local resources (e.g. waste heat, renewables, storage) and the active participation of consumers (e.g. use of aggregators); ii) the cost-effective refurbishment of existing buildings (use of sustainable materials and nature based solutions) without significant disruption for tenants (i.e. staying in the building in order not to disrupt social equilibrium), innovative integration of existing buildings with new built parts (where integrative part is eligible cost, not the new building as such), especially in areas of mixed use (e.g. universities campus, innovation districts) iv) the cross-cutting ICT solutions for the design and overall management of  systems solutions.
· Integrated energy systems: through innovative, balanced and integrated ways of producing, storing and using clean energy, including the integration of physical infrastructures such as core networks to create new forms of value through re-use and repurposing. This should lead to quantifiable benefits such as reduction of capital/operational expenditure as well as reduced carbon/energy footprints. This might also imply exploitation of synergies between requirements for smart grids, broadband infrastructures and in general poly networks (eg district heating and cooling).

· Smart Power and Mobility: through the integration of energy/ fuelling infrastructure with vehicle fleets powered by alternative energy carriers for public and private transport, including logistics and freight-distribution. Implications on energy management, and in the case of electromobility, the impact on the electricity grid, of the deployment of high numbers of vehicles and/or the alternative fuel blends performance must be assessed. New, smart ways of producing, storing and using clean fuels and electricity and promoting the uptake of alternatively fuelled vehicles and sustainable transport modes (with analysis of implications for energy management).

· City platforms for interoperable infrastructures and technologies: Information and communication technologies (ICT) open new, unprecedented opportunities for effectively networking physical urban infrastructures and operational technologies in buildings, energy and transport, enabling improved management, control and maintenance, visualisation, data sharing and analysis, enabling effective cooperation among relevant authorities. The related digital urban services and applications require interoperability between software modules thus allowing an effective management of components and information flows. City platforms minimise time and complexity of this software development. To ensure no-vendor lock-in and that applications in one city are replicable to another, city platforms are to be based on open specifications and/or standards. Concerns about security, privacy and confidentiality need to be tackled, particularly through increased transparency.  

· Nature-based solutions: solutions based on natural resources that can deliver better results in the built environment than conventional approaches and will have a higher overall benefit for the liveability of the city and the well-being of the citizens. Development of appropriate sustainable urban planning and deployment of innovative, cost-effectiveness nature-based solutions as economically, socially and environmentally viable alternatives is needed.

Moreover, the success of integrated solutions depends on suitable, robust business models, effective links with urban planning and development frameworks as well as public support.

The proposals should address in addition to the main areas presented above a strategy for enabling actions to support the commercial exploitation of the project results. This includes (indicative list): guaranteed long-term commitment of authorities (even if changes of politicians/ majority, in the course of the project); citizens' engagement and empowerment; optimising policy and regulatory frameworks; open, consistent data and performance measurements; dissemination and unlocking the market potentials worldwide. 

According to the Communication on Smart Cities and Communities the light house projects should look for creating partnerships between industries, academics and cities, empower citizens and ensure the replicability of the solutions and ensure the funding from various sources
. 

Therefore each project must: 

· Be realised in 3 cities or communities (light house cities or communities) that are situated in three different European Union countries; 
· include industry, city planning authorities, organisations, research community, local Small and Medium Size Companies (SMEs); 

· Each project should involve at least 3 follower cities i.e. cities willing to contribute to the process though the replication of solutions at the end of the project and having access to the knowhow and results of the project and a privileged contact with the project's partners. The involvement of the follower cities should be relevant (e.g. participating in definition of user requirements and methodology of transferability of solutions, data collection etc.). Good EU geographical coverage is mandatory. 

· Projects should demonstrate and validate attractive business plans that allow large scale replication of fast economic recovery in cities/urban areas of varying degrees of economic conditions, varying sizes to ensure high impact and replication also in cities of different sizes.

· The industrial partners and municipality authorities should engage in replicating successful demonstration in their own and other cities, notably 'follower cities'; the replication plans are compulsory and are part of the evaluation. 

· Consortia must have a clearly defined structure with roles and responsibilities properly spelled out for all involved entities. 

Besides economic sustainability, proposals must also commit to scientific and technical requirements in support to reliability: 

· Open and consistent data and interoperability of solutions in order to avoid locked –in customers. Proposals should include tasks to cooperate with the support action that would be selected from SCC3. 

· Contribution to common data collection systems, measurement and disclosure methodology, in order to facilitate a common footprint calculation methodology and other metrics (especially for energy saving; CO2 reductions, financial savings, number of jobs created, environmental impact etc.). 

· The performance monitoring should last for a period of at least 2 years. Longer term commitment (e.g. 5 years) will give an added value to the proposal. Consortia should develop an integrated protocol for monitoring energy, infrastructure, mobility and governance practices in the lighthouse projects, enabling documentation of improved performance over short and long term periods. The monitoring protocol should be robust and viable also after the end of the project, supporting and increasing municipal capacity over time. Lighthouse projects are asked to introduce performance data into the Smart cities Information System database (SCIS) 
 (the follow up of CONCERTO technical monitoring data base) and to cooperate with CITYKEYS, the support action selected in the 2014 call for performance measurement across sectors. 

Eligible costs: 

Each lighthouse city shall i) include a "nearly zero energy buildings" district (new or retrofitted) which incorporates RES, ii) deploy a fleet of alternatively fuelled cars, iii) deploy ICT tools for integration and iv) explore the alternative use of innovative nature based solutions.

The costs of standard construction, standard retrofitting, purchase of electric cars, development of new ICT tools and non-innovative nature based solutions shall not be eligible.

Eligible costs shall cover all those innovative aspects that make the city smart: 

· Integration of grids (across electricity, telecom, heating and cooling, gas grids) and storage. 

· Building management incorporating smart appliances, smart meters, domotics, of which only the smart part is eligible for a deep integration with the local energy system (electricity, telecom, heating and cooling, gas grids) and with storage. 

· Only the innovative part of RES, suited for smart integration of PV modules, wind turbines, heat pumps, CHP are eligible. 

· Conventional insulation of the building envelope is not eligible.

· Smart storage management for maximising self-consumption is eligible. 

· Only open structures in data, including data security and cybersecurity are eligible.

· Cooperation with other cities that show an European added value are eligible.

· Economic research and development of new business models that avoid lock-in situations into monopolies, on the reduction of the energy bills for citizens, development of new templates for easy understanding and transparency of the energy bills.

· Replication plans have to be submitted with the initial proposal; further refinement and creating more ambitious targets during the project, while the target must be the follower cities, but additional cities (especially cities in regions that are far behind the state of the art) may be targeted as well. The training and education within and between cities is compulsory and thus eligible even if additional cities are included.

· Innovative, cost effective nature based solutions. 

The Commission considers that proposals requesting a contribution from the EU of between EUR 20 to 25 million would allow this specific challenge to be addressed appropriately.

A high leveraged factor of these EU funds in comparison to the overall budget of the project is an asset.

Nonetheless, this does not preclude submission and selection of proposals requesting other amounts. 

Expected Impact:
The proposals are expected to have the impacts described below: 

· Large scale deployment, innovative replicable and integrated solutions in the energy, transport and ICT; 

· trigger large scale economic investments with the repayment of implementation costs in acceptable time lines (to facilitate the bankability of the projects); 

· increase the energy efficiency of districts and of cities and foster the use of renewables and their integration energy system and enable active participation of consumers; 

· increase CO2 savings obtained through the sustainable urban mobility solutions deployed in the project, on the basis of CO2 intensity of the European electricity grid of in 430 g  CO2/kWh. (coherent with TEST format)

· reduce the energy costs; 

· decarbonise the energy system while making it more secure and stable; 

· create stronger links between cities in Member States with various geographical and economical positions through active cooperation. 

· Raise awareness for nature based solutions as valid alternative to standard solutions

It is envisaged that the proposals will also bring societal benefits: 

· reduction of energy bills for all actors and especially for citizens and public authorities; 

· Increase quality of life by creating local jobs (that cannot be delocalised) in cities; 

· Increase air quality. 

Type of action: Innovation Actions (IA)
Conditions for this call

Opening dates
: 

Deadline(s) 
:

 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Indicative budget:  
· EUR million from the 2016 budget 
· EUR million from the 2017 budget
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Eligibility and admissibility conditions: The conditions are described in parts B and C of the General Annexes to the work programme.
Evaluation criteria, scoring and threshold: The criteria, scoring and threshold are described in part H of the General Annexes to the work programme. 

Evaluation procedure:  The procedure for setting a priority order for proposals with the same score is given in part H of the General Annexes. 

The full evaluation procedure is described in the relevant guide
 published on the Participant Portal. 
- Indicative timetable for evaluation and grant agreement: 
	
	Information on the outcome of the evaluation    (single or first stage)
	Information on the outcome of the evaluation    (second stage)


	Indicative date for the signing of grant agreements

	
	Maximum 5 months from the final date for submission
	
	Maximum 3 months from the date of informing applicants


Consortium agreements: In line with the Rules for Participation and the Model Grant Agreement, participants in Research and Innovation Actions or in Innovation Actions are required to conclude a consortium agreement prior to grant agreement.
CALL – STIMULATING THE INNOVATION POTENTIAL OF SMES FOR A LOW CARBON AND EFFICIENT ENERGY SYSTEM
H2020-SIE-2016/2017
SIE 1 – 2016/2017: Stimulating the innovation potential of SMEs for a low carbon and efficient energy system

Specific Challenge: SMEs play a crucial role in developing resource-efficient, cost-effective and affordable technology solutions to decarbonise and make more efficient the energy system in a sustainable way. They are expected to strongly contribute to one or a combination of more than one of the challenges outlined in the legal base of the Horizon 2020 Societal Challenge ‘Secure, Clean and Efficient Energy’
, in particular with regard to 

· Reducing energy consumption and carbon footprint by smart and sustainable use (including energy-efficient products and services as well as ‘Smart Cities and Communities’), 

· Low-cost, low-carbon electricity supply (including renewable energy as well as CCS and re-use),

· Alternative fuels and mobile energy sources,

· A single, smart European electricity grid,

· New knowledge and technologies, and

· Robust decision making and public engagement.

Scope: The SME instrument consists of three separate phases and a coaching and mentoring service for beneficiaries. Participants can apply to phase 1 with a view to applying to phase 2 at a later date, or directly to phase 2. 

In phase 1, a feasibility study shall be developed verifying the technological/practical as well as economic viability of an innovation idea/concept with considerable novelty to the industry sector in which it is presented (new products, processes, design, services and technologies or new market applications of existing technologies). The activities could, for example, comprise risk assessment, market study, user involvement, Intellectual Property (IP) management, innovation strategy development, partner search, feasibility of concept and the like to establish a solid high-potential innovation project aligned to the enterprise strategy and with a European dimension. Bottlenecks in the ability to increase profitability of the enterprise through innovation shall be detected and analysed during phase 1 and addressed during phase 2 to increase the return in investment in innovation activities. The proposal should contain an initial business plan based on the proposed idea/concept. 

The proposal should give the specifications of the elaborated business plan, which is to be the outcome of the project and the criteria for success.

Funding will be provided in the form of a lump sum of EUR 50.000. Projects should last around 6 months.
In phase 2, innovation projects will be supported that address the specific challenges outlined in the legal base of the Horizon 2020 Societal Challenge ‘Secure, Clean and Efficient Energy’ and that demonstrate high potential in terms of company competitiveness and growth underpinned by a strategic business plan. Activities should focus on innovation activities such as demonstration, testing, prototyping, piloting, scaling-up, miniaturisation, design, market replication and the like aiming to bring an innovation idea (product, process, service etc) to industrial readiness and maturity for market introduction, but may also include some research.  For technological innovation a Technology Readiness Levels of 6 or above (or similar for non-technological innovations) are envisaged; please see part G of the General Annexes. 

Proposals shall be based on an elaborated business plan either developed through phase 1 or another means. Particular attention must be paid to IP protection and ownership; applicants will have to present convincing measures to ensure the possibility of commercial exploitation ('freedom to operate').

 Proposals shall contain a specification for the outcome of the project, including a first commercialisation plan, and criteria for success. 

The Commission considers that proposals requesting a contribution from the EU of between EUR 0.5 and 2.5 million would allow phase 2 to be addressed appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts. Projects should last between 12 and 24 months. 
In addition, in phase 3, SMEs can benefit from indirect support measures and services as well as access to the financial facilities supported under Access to Risk Finance of this work programme. 
Successful beneficiaries will be offered coaching and mentoring support during phase 1 and phase 2. This service will be accessible via the Enterprise Europe Network and delivered by a dedicated coach through consultation and signposting to the beneficiaries. The coaches will be recruited from a central database managed by the Commission and have all fulfilled stringent criteria with regards to business experience and competencies. Throughout the three phases of the instrument, the Network will complement the coaching support by providing access to its innovation and internationalisation service offering. This could include, for example, depending on the need of the SME, support in identifying growth potential, developing a growth plan and maximising it through internationalisation; strengthening the leadership and management skills of individuals in the senior management team and developing in-house coaching capacity; developing a marketing strategy or raising external finance. 
Expected impact: 

· Enhancing profitability and growth performance of SMEs by combining and transferring new and existing knowledge into innovative, disruptive and competitive solutions seizing European and global business opportunities. 

· Market uptake and distribution of innovations tackling the specific challenges outlined in the legal base of the Horizon 2020 Societal Challenge ‘Secure, Clean and Efficient Energy’ in a sustainable way. 

· Increase of private investment in innovation, notably leverage of private co-investor and/or follow-up investments. 

· The expected impact should be clearly described in qualitative and quantitative terms (e.g. on turnover, employment, market seize, IP management, sales, return on investment and profit).  

Type of action: SME Instrument (70%) 

The conditions related to this topic are provided at the end of this call and in the General Annexes.  
CONDITIONS FOR THIS CALL
Opening dates 
:

Deadline(s) 
:


	Topic
	Deadlines

	
	2016
	2017

	SIE 1

[SME]

Open call cut-off dates 

	
	
	
	


Indicative budget:  

· EUR million from the 2016 budget 

· EUR million from the 2017 budget

	
	2016
EUR million 
	2017
EUR million
	

	SIE 1

[SME]

Open call cut-off dates 

	
	
	Single stage for both phase 1 and phase 2.

The budget available for phase 1 and phase 2 will be divided equally between each cut-off date.


Eligibility and admissibility conditions: The conditions are described in parts B and C of the General Annexes to the work programme, with the following exceptions:

	SIE 1 
[SME instrument]
	Proposals for phase 1 are not required to provide a draft plan for exploitation and dissemination.
A proposal for phase 2 shall include a commercialisation plan. 


Evaluation criteria, scoring and threshold: The criteria, scoring and threshold are described in part H of the General Annexes to the work programme, with the following exceptions:

	SIE 1 
[SME instrument]
	Proposals will be evaluated individually when they arrive. They will be ranked after the respective cut-off dates.
The criterion Impact will be evaluated first, then Excellence and Implementation. If the proposal fails to achieve the threshold for a criterion, the evaluation of the proposal will be stopped.

 For phase 1 the threshold for individual criteria will be 4. The overall threshold, applying to the sum of the three individual scores, will be 13.

For phase 2 the threshold for the criterion Impact will be 4. The overall threshold, applying to the sum of the three individual scores, will be 12.

The final consensus score of a proposal will be the median of the individual scores of the individual evaluators; and the consensus report will comprise a collation of the individual reports, or extracts from them. Where appropriate, a Panel Review will be organised remotely.
Applicants can provide during the electronic proposal submission up to three names of persons that should not act as an evaluator in the evaluation of their proposal for potential competitive reasons
.


Evaluation procedure:  The procedure for setting a priority order for proposals with the same score is given in part H of the General Annexes. 

The full evaluation procedure is described in the relevant guide
 published on the Participant Portal. 
- Indicative timetable for evaluation and grant agreement: 
	
	Information on the outcome of the evaluation    (single or first stage)
	Information on the outcome of the evaluation    (second stage)


	Indicative date for the signing of grant agreements

	SIE 1
[SME topic]
	Two months after the corresponding cut-off date set out above for phase 1 and four months after the corresponding cut-off date set out above for phase 2.
	
	One month from the date of informing applicants in phase 1 and two months from the date of informing applicants in phase 2.



Consortium agreements: 

SIE 1 [SME instrument]: In the case of two or more SMEs submitting a proposal, in line with the Rules for Participation and the Model Grant Agreement, participants are required to conclude a consortium agreement prior to grant agreement.
OTHER ACTIONS 

B.1.
Energy efficiency

	 
	Indicative timeframe
	Indicative budget

	1. Assessment of costs and benefits of energy efficiency policies

 
	2016
	0.5

	
	2017
	0.5

	2. Assessment of macro-economic impacts of energy efficiency policies
	2016
	0.4

	
	2017
	0.4

	3. Assistance with the verification of compliance of national legislative measures implementing Directive 2012/27/EU on energy efficiency
	2016
	0.25

	4. Improvement of CHP data collection

 
	2016
	0.5

	
	2017
	0.5

	5. Analysis of calculation method of Member States for their indicative national energy efficiency target

 
	2016
	0.25

	
	2017
	0.25

	6. Online platform

 
	2016
	0.5

	
	2017
	0.3

	7. Research on the need for training and retraining of energy system professionals
	2016
	0.5

	8. Monitoring the impact of the information and dissemination activities on available energy efficiency mechanisms and financial and legal framework carried out by the Member States
	2016
	0.3

	9. Concerted Action EED: support to Member States and participating countries for the implementation of the Energy Efficiency Directive
	2017
	4

	10. Study on the impact of energy audits requirement on large industry 

 
	2016
	0.5

	
	2017
	0

	11. Administrative arrangement with the JRC, to implement the relevant provisions of Energy Efficiency related Directives or Regulations, including Directive 2012/27/EU and the EPBD
	2016
	2.1

	12. Study analysing the cost-effective share of efficient district heating and cooling

 
	2016
	0.5

	
	2017
	0.5

	13. Study on utility models in the household and services sectors

 
	2016
	0.6

	
	2017
	

	14. Study on heat market design

 
	2016
	0.7

	
	2017
	

	15. Continuation of the Building Stock Observatory

 
	2016
	1

	
	2017
	1

	16. Technical support to the Commission on standardisation work on EPBD and related communication and dissemination (specific contracts under framework contract)

 
	2016
	0.5

	17. Support for the implementation of the EU voluntary certification scheme for non-residential buildings (direct service contract)
	2016
	0.6

	
	2017
	0.6

	18. Studies on key aspects of energy efficiency in buildings, including in relation to financial incentives and barriers (direct service contracts) 
	2016
	0.2

	
	2017
	0.2

	19. Provision of technical assistance and/or studies to collect and analyse relevant data and to properly assess complex technical, environmental, economic, legal and social aspects of different product groups in order to inform policymakers with an objective and unbiased judgement of the likely impacts of different policy options and allow an efficient monitoring of existing legislation (specific contracts under framework contracts) 
	2016
	2

	
	2017
	2

	20. Technical support to the Commission on standardisation work for energy related products (specific contracts under framework contract)  
	2016
	0.5

	
	2017
	0.5

	21. Technical support to stakeholders on standardisation work for energy related products (specific contracts under framework contract)  
	2016
	0.5

	
	2017
	0.5

	22. Support for the development and implementation of the  EU Energy Star Programme including maintenance of the website, development of new technical specifications, impact analysis and market penetration survey (direct service contracts) 

 
	2016
	0.6

	
	2017
	0.6

	23. Communication efforts in support of the implementation of the legislative framework for energy efficiency

 
	2016
	0.5

	
	2017
	0.5

	24. Study on finances for EE

 
	2016
	0.5

	
	2017
	0.5

	25. ELENA 

 
	2016
	30

	
	2017
	30

	TOTAL 2016
	2016
	44.5

	TOTAL 2017
	2017
	42.85


B.2.:
Competitive low-carbon energy technologies
B.2.1: Supporting first-of-a-kind, commercial-scale industrial demonstration projects in the field of competitive low carbon energy through an InnovFin FDP
 Energy Facility

Meeting the EU energy goals for 2020 and beyond will require continuous development and commercialisation of new generations of low carbon energy technologies and systems. First-of-a-kind commercial demonstration projects are essential to demonstrate the technical and commercial viability at industrial scale of new generations of energy technologies. These actions are clearly identified in the Strategic Energy Technology (SET) Plan Integrated Roadmap notably regarding solar energy, wind energy, innovative bioenergy projects, and advanced electricity networks (the so-called 'smart grids'), including energy storage, and others. A key barrier to implementing first-of-a-kind demonstration projects is the lack of finance for high risk/return projects due to their pre-commercial development stage and the unproven nature of the technologies concerned at industrial scale. 

The InnovFin FDP Energy Pilot is an action supported under the Access to Risk Finance section of Horizon 2020. It is scheduled to start in 2015. [Link to the Access to Risk Finance Part] The Pilot aims to provide loans to first-of-a-kind demonstration projects at industrial scale in the field of energy or to extend guarantees to financial intermediaries who will make such loans. The portfolio of projects supported aims to scale up technologies currently at TRL 6-7 to TRL 8. Projects must have a commercial component and demonstrate the ability to generate revenues after completion.
Through this action, the Commission aims to ensure the continuation and potential increase in size of the FDP Energy Pilot in subsequent years. This will support the implementation of the SET Plan Integrated Roadmap and Action Plan, allowing also coordination and convergence of national and EU efforts.
Expected impact: 
The InnovFin FDP Energy Pilot will help in: 
· De-risking investments on advanced low carbon energy technology by demonstration and validating at industrial scale technology performance, installation time and costs, operation and maintenance costs, and reliability and lifetime.

· Reducing perceived investment risk for investors.

· Preparing for further rollout to the market of the low carbon energy technologies by industry, with a view to achieve the EU’s energy targets for 2020 and beyond. 

· Fostering industrial development and hence creating growth and jobs in the EU in line with the policy of the European Fund for Strategic Investments.
· Contributing to the Energy Union objectives, by ensuring higher security of supply, enabling increasing share of indigenous low carbon energy sources in the European energy mix and supporting leading edge technologies to become a world leader in renewable energy.
Type of action: Loan Service for R&I via InnovFin facility (under a Delegation Agreement with the EIB)
Indicative budget: p.m. (from the 2016 and 2017 budget)
Additional information: 

Subject to the outcome of an on-going ex-ante evaluation, the action might be postponed or withdrawn from this work programme.
To stay informed, please see [entrusted entity's or entities' web page once agreement - europa.eu]
B.2.2: Monitoring of the performance indicators of renewable energy and RES manufacturing in Europe 

As part of 2020 strategy, the EU has committed to ensure that at least 20% of the final energy consumption is sourced from renewable energy by 2020, and by 2030 the RES share shall be at least 27%. The ambition of Europe remaining a global leader in renewable energy development, while contributing to the growth, competitiveness of the EU industry and employment strongly transpires from the priorities of Juncker Commission work programme. 

Delivering on these objectives, requires regular monitoring and performance assessment of various RES technology sectors, through improved data collection and monitoring of performance indicators on the overall growth of European renewable energy sector, investments in the RES industry, innovation rates and patterns, market trends within EU renewables markets across the value chains of each renewable energy sector, economic growth and employment, and the market shares on the EU market of domestic and imported RES technology products and components.

Such monitoring should also assess impacts on the energy security, including avoided fossil fuel imports and their cost, and GHG emission savings. 

This assessment should result in annual data and statistics on all of above mentioned renewable energy indicators.

Type of action: Public procurement 

Indicative timeframe: 1st quarter of 2016 

Indicative number of direct service contracts: 1 

Indicative duration: 36 months
Total indicative budget: EUR 2 million from the 2016 budget

B.2.3: Coordination of biofuel stakeholder's policy in the field of aviation

The political and regulatory landscape for biofuels is under transition. The revision of the Renewable Energy Directive and the Fuel Quality Directive addresses the will to evolve from the first generation biofuels and issues related to competition with food/feed and to account for the effect of Indirect Land Use Change (ILUC). In addition, while the 2030 framework for Climate and Energy sets a binding target of 27% of renewable energy in our energy mix by 2030, there is no specific goal spelled out, as this was the case in the 2020 framework where there was an obligation to include 10% of renewable sources in the fuels for transport.

While surface transport modes may have several options to contribute to the decarbonisation, on a short to medium term, there is currently no other viable technological alternative that drop-in biofuels. In addition aviation has several other specificities to take into account such as its international nature and the absence of taxation on kerosene. It is therefore difficult to put forward EU only solutions and it is not possible to finance extra costs associated with bio kerosene from tax exemption for example. 

An update and renewed approach to the 2011 Biofuel Flight Path is therefore urgently needed and support is needed to set-up an organisational framework involving key stakeholders in the field covering production, distribution and use and tackling the different aspects (research and innovation, industrial production, legal framework (including in Member States) and business models.  
Type of action: Public procurement 

Indicative timeframe: 1st quarter of 2016 

Indicative number of direct service contracts: 1 

Indicative duration: 48 months
Total indicative budget: EUR 1.2 million from the 2016 budget
B.2.4: Support for the advanced biofuels forum (policy and market issues)

B.2.5: Support to the activities of the EBTP

The running contract (FP7 project EBTP-SABS, under the CSA scheme) will expire in August 2016. An appropriate means to provide future support for specific activities (such as coordination of the contribution of the European Biofuels community to the EIBI, dissemination and networking towards the Biofuels stakeholders, analysis and reporting on  the Biofuels sector and monitoring and assessment of progress towards the sector research and innovation implementation plans) is foreseen. The kind of action invited will be fine-tuned later, subject to legal considerations and evaluation of lessons learnt in the other H2020 actions covering similar activities.
Type of action: 
Indicative timeframe: 2017
Total indicative budget: EUR 1 million (from the 2017 budget)
B.2.6: Support to the activities of the PV TP to contribute to the SET-Plan

The running contract (FP7 project PV TP SEC III, under the CSA scheme) will expire in August 2016. An appropriate means to provide future support for specific activities (such as coordination of the contribution of the PV community to the SEII, dissemination and networking towards the PV stakeholders, analysis and reporting on  the PV sector and monitoring and assessment of progress towards the sector research and innovation  implementation plans) is foreseen. The kind of action invited will be fine-tuned later, subject to legal considerations and evaluation of lessons learnt in the other H2020 actions covering similar activities.
Type of action: 
Indicative timeframe: 2016
Total indicative budget: EUR 0.5 million (from the 2016 budget)
B.2.7: Support to the activities of the platform TPOcean and EERA JP Ocean to contribute to the SET-Plan

The Technology and Innovation Platform for Ocean Energy has been acknowledged in October 2014 and the EERA JP Ocean is active since 2011. Appropriate means to provide future support for specific activities (such as coordination of the contribution of the ocean energy community to the SETPLAN, dissemination and networking towards the Ocean Energy stakeholders, analysis and reporting on the sector and monitoring and assessment of progress towards the sector research and innovation implementation plans) is foreseen. The kind of action invited will be fine-tuned later, subject to legal considerations and evaluation of lessons learnt in the other H2020 actions covering similar activities.

The action should result in improved cooperation and knowledge transfer between different stakeholders in the ocean energy sector which will accelerate the development of this emerging sector.

Type of action: 
Indicative timeframe: 2016
Total indicative budget: EUR 0.6 million (from the 2016 budget)
B.2.8: Grant to named beneficiary to support the operations of the European Energy Research Alliance (EERA)

The European Energy Research Alliance of the SET-Plan (EERA) was established in 2008 to accelerate the development of new energy technologies by creating and implementing Joint Research Programmes in support of the Strategic Energy Technology (SET) Plan. 

This grant is intended to support the operations of the EERA, in particular the work of its Secretariat and the coordination of its Joint Programmes.

The goal is to consolidate the EERA as a key and effective stakeholder in the implementation of the SET Plan, the research and innovation pillar of the Energy Union.

To this end, this grant shall support the following activities:

· Ensure that Joint Programmes address critical advanced research areas (TRLs 1/2 to 4/5) of European interest that are beyond the reach of single Member States.

· Ensure that the roadmaps of the Joint Programmes are aligned with the priorities of the SET Action Plan.
· Ensure the participation of EERA representatives in the decision fora of the SET Plan whenever requested.

· Facilitate the flow of information related to the progress and outcomes of EERA's Joint Programmes and Integrated Research Programmes, and ensure that their evaluation reports and details of the appointed evaluators are systematically communicated to the SET Plan Steering Group via the Commission.

· Raise awareness amongst new potential members and industrial partners of the EERA, its work and its goals. 

· Facilitate the work of Joint Programme coordinators.
· Encourage the participation of universities in the EERA
· Facilitate access to knowledge and research results by strategically-chosen industrial partners to ensure efficient technology transfer.

Type of action: Grant to identified beneficiary (coordination and support action)

Identified beneficiary: 
European Energy Research Alliance (EERA AISBL)
Rue de Namur, 72
1000 Brussels 
Belgium
Evaluation criteria: The Coordination and Support Action will be evaluated based on the evaluation criteria set out in Article XX of the Horizon 2020 rules of participation [Link to the annex]. 

Rate of co-financing: The maximum possible rate of co-financing is set out in Article XX of the Horizon 2020 rules of participation [Link to the annex].

Indicative budget: EUR 0.5 million from the 2016 budget 
B.2.9: Studies on the EU energy system in support of policy

The EU energy system is in permanent transition and policy needs to be supported by studies answering evolving priorities. This action will gather a set of experts stakeholders which have the capacity to carry out studies on a variety of topics within short / medium term deadlines. Provision for flexibility will be made to engage ad-hoc experts (not exceeding 20% of the contract).

As a first estimate, 50% or more of the effort will bear on EU electricity system with diverse aspects such as smart meters, demand-response, smart grids, storage, interconnections, etc., not only in terms of technologies but also in terms of regulations and business models. The rest of the effort will cover other networks such as gas (e.g. security of supply) and heat (e.g. district heating, heating and cooling) as well as synergies between these networks. In terms of power generation, the emphasis will be on (variable) renewables.  

Type of action: Public procurement 

Indicative timeframe: 1st quarter of 2016 

Indicative number of direct service contracts: 1 

Indicative duration: 36 months
Total indicative budget: EUR 2.5 million (from the 2016 budget)
B.2.10: Support to Research and Innovation Policy in the areas of Renewable Energy, Carbon Capture and Storage and Clean Coal 
Technical assistance and economic and policy analysis to support various aspects of the Research and Innovation policy in one or more areas of the energy field.  The areas concerned are i) renewable electricity (e.g. wind power, photovoltaics, concentrated solar power, bioenergy, enhanced geothermal systems, ocean energy, hydro power), ii) heating and cooling through renewable energy and fossil fuels, iii) biofuels, iv) Carbon Capture and Storage, including utilisation of Carbon Dioxide and v) Clean Coal.

These analyses may include:

· Technology foresight and potential;
· Analysis of the above specified EU energy areas vis-à-vis global competitors as well as vis-à-vis other technologies at the various levels of the supply lines: an overview and analysis of trends in the different renewable energy sectors and possible synergies with Carbon Capture and Storage. Key factors to maintain global technological leadership.

· Research and innovation strategies of major international players, including inventory, impacts and best practices of the support put in place in leading countries;
· Impact of various European and national, regional, local policies (energy, industrial and SME policy, fiscal, environmental, employment, R&D etc.) Economic analysis e.g. business cases, supply line economics, value-added analysis;
· Market take-up issues;
· Environmental and health related impacts of projects in the above specified areas and possible areas for risk mitigation to be undertaken by research and innovation;
· Public perception and awareness;
· Analysis of capacities and skills.

Type of action: Public procurement 

Type of contract/Indicative number: 8 specific contracts planned to be awarded in 2016 

Indicative budget: EUR 6 million from the 2016 budget
B.2.11: Power grid for the North Sea

Power transmission grid infrastructure in the North Sea is an essential investment for the EU to allow for a major contribution to the offshore wind targets in 2020 and 2030. 

The action proposed should address the challenge of an enhanced connectivity in the offshore wind energy network.

The objective is to study and develop - from the permitting, financing, regulatory and technological point of view - one or a limited number of 'ready to order' projects for first nodes of an offshore grid.

The preparation of a North Sea grid module in an area linking projects under development and other areas with high potential for wind generation aims to avoid expensive upgrading of non- compliant baseline infrastructure at the existing sites once the North Sea grid will emerge in practice but also to contribute as a first step to the realisation of this larger 'North Sea grid', by clarifying a series of permitting issues and fully preparing first interconnections. 

Such an action should prepare:

· The upgrade of existing substations to be 'North Sea Grid compliant ', which  allow future connections to other wind farms and/or future offshore HVDC grids.

· A demonstration of a North Sea grid compliant multi-terminal node as power hub ready for the large scale supply of offshore wind power in an area of large potential.

· A 'ready to order' link between existing installations and other wind farms under development as a first link of the North Sea grid. This link between wind farms could be used for multilateral balancing and improve the security of supply by redundancy. 

· A boost to the realization of North Sea offshore grid as legal and permitting issues could be clarified. 

· Duplication for many other realizations.

Type of action: Public procurement 

Indicative timeframe: 4th quarter of 2016 

Indicative number of direct service contracts: 1
Indicative duration: 36 months
Total indicative budget:  EUR 2.0 million

B.2.12: Support for studies on the renewable energy policy preparing the transition from 2020 to 2030 framework

Preparing the transition from the current EU renewable energy framework for 2020 (Directive 2009/28/EC) to the post 2020 will require technical support on assessment and evaluation studies. 

Calls for tenders will cover the following 9 topics:  RES database, 2018 RES progress report, technical support for preparing the Renewable energy roadmap for post-2020 and evaluation of Member State strategic energy plans for post 2020 for the deployment of renewable energy, and their adequacy for achieving the binding EU renewable target for 2030, cost-benefit of regional cooperation in renewable energy, including stakeholder involvement and technical support to regions, assessment of practical implementation of administrative procedures for RES projects in Member States and recommendations for common guidelines for permit procedures and coordination requirements, support activities aiming at further development and implementation of the sustainability scheme for biofuels and support to update the Green Public Procurement Guidelines for energy purchase by public authorities in the EU.

Type of action: Public procurement/ 

Indicative timeframe: 2016 and 2017 

Indicative number of direct service contracts: 7 in 2016, 3 in 2017 

Indicative duration: 12-36 months
Indicative budget: EUR 2.98 million (2016, 2017)
[detailed list with more detail on each call for tender to be provided later] 
B.2.13: Support to key activities of the European Technology Platform on Zero Emission Energy Production

Major stakeholders in the field of Zero Emission Energy Production have established the ZEP European Technology Platform in order to foster cooperation in the field and to design and implement a Strategic Research agenda. There is a strong need to support this process by appropriate administrative and communication activities. 
Type of action: Public procurement. 

Indicative budget: EUR 0.5 million

B.2.14: CCS European project network 
B.2.15: Study on a comprehensive EU approach as regards international cooperation in the energy area – the R&I perspective
The raising importance of the Energy Union in the coming years, the increasing weight of the European Union on international scene, the desire of the European Union to become the number one in renewable energy in the world and the size of potential markets in third countries, all these reasons make the elaboration of an international relations policy in R&D in energy all the more necessary.

Complementarily, the EU Development Programmes plan spending nearly EUR 3.5 billion (2014-2020) with third countries for promoting access to energy, penetration of renewable and other developing measures. Half of this coverage is Sub-Saharan Africa, the rest being split between South East Asia, Central Asia, Caribbean and Pacific.

The objective of the study will be different (but may partially overlap) for industrialised countries and emerging economies from one hand and for developing countries and regions. It will have to open the door for concrete and implementable comprehensive projects taking benefit from potential synergies with funds managed by the EU Development Programmes. On the other hand, the study will explore the potential for increased international role of the EU (energy diplomacy). It will also explore the conditions facilitating the penetration of EU industry, R&D players and infrastructures into third markets.

Type of action: Public procurement. 

Indicative budget: EUR 2.5 million

B.2.16: Specific Grant Agreements (SGAs) for ERA-NET Cofund actions supporting Joint Actions towards the demonstration and validation of innovative energy solutions

Once the Framework Partnership Agreement (FPA) resulting from the call LCS 34 is concluded between the Commission services and the consortium of programme owners and programme managers, each individual ERA-NET Cofund action will be implemented as a Specific Grant Agreement (SGA) linked to the FPA.  

Individual topics suitable for SGAs will be identified and discussed in close collaboration with Member States' representatives through the SET Plan governance bodies. The actual submission of the simplified ERA-NET Cofund proposals will only be possible after the Commission services have agreed to the scope and budget of each ERA-NET to be co-funded. 

Proposals will have to pay particular attention to tackling the following challenges: 

· Focusing on demonstration projects and on bringing innovative low carbon energy solutions closer to commercial deployment 
· Encouraging industrial participation to leverage private sector investment
· Strengthening the European industrial technology base, thereby creating economic growth and jobs in Europe.
· Reducing the environmental impact of the energy system. 
Proposals will be evaluated by experts, ensuring in particular the compliance with the technical and legal requirements for ERA-NET co-funding actions, compliance with the agreed scope and budget, and overall research excellence. 
It is expected that the time from proposal submission to signature of the grant agreement will normally not exceed 4-5 months and thus contribute to a faster launch of joint calls and implementation of actions. Proposals shall not be submitted later than October 31st of the budgetary year.
Type of action: Framework Partnership Agreement – Specific Grant Agreements for ERA-NET Cofund actions
Legal entities: Signatories of the Framework Partnership Agreement (LCE 34)

Indicative budget: EUR XX million from the 2016 budget and EUR XX million from the 2017 budget.
B.3.
Smart Cities and Communities
B.3.1: Support to the European Innovation Partnership on Smart Cities and Communities and its Market Place 

This action shall ensure constant and high quality support to the Market Place of the European Innovation Partnership on Smart Cities and Communities (EIP-SCC) and the partnership as such in the following areas:

· Maintenance and further development of the interactive web site of the above mentioned Market Place,

· Providing Programme Management Office (PMO) services to handle daily logistics, communications, social network contributions, etc.,

· Individual high quality support to each Action Clusters in terms of content as well as logistics,

· Policy analysis and modeling of the Smart Cities context system to allow for sound decision making with regard to novel solutions, new market designs, business models, players and policy instruments, (this shall provide assessments of the costs and other impacts of Smart City related policies, policy instruments, including the social, environmental and economic impacts of policy decisions),

· Regular reports containing meaningful up-to-date figures and information to be used for marketing the EIP-SCC further.

Type of action: Public procurement 

Indicative timeframe: 4th quarter of 2016 

Indicative number of direct service contracts: 1 

Indicative duration: 36 months
Total indicative budget: EUR 3,5 million from the 2016 budget
B.3.2: SCC Information system 

The action will provide technical monitoring database and analysis of the Smart Cities and Communities lighthouse projects, following a predecessor phase.

First, a technical monitoring database will be fed with economic, technical, environmental and social performance data of the technologies and technology mixes used in the projects.

Then, the action will analyze and disseminate the data, provide semantic inquiry facilities and replication modeling tools, thereby permitting decision-makers at various levels of governance to benefit from a one-stop-shop of well-documented best-practice cases, generating also sound evidence and recommendations for the Commission's future policies and R&I activities in the field.

Type of action: Public procurement 

Indicative timeframe: 4th quarter of 2016 

Indicative number of direct service contracts: 1 

Indicative duration: 36 months
Total indicative budget:  EUR 2.0 million from the 2016 budget
B.4. 
Cross-cutting issues
B.4.1: A joint mapping platform for energy issues
B.4.2: Support for the Set-Plan Conference (2016, 2017)
B.4.3: External expertise

This action will support the use of appointed independent experts for the evaluation of project proposals and, where appropriate, for the monitoring of running projects.
Indicative budget: 

· EUR million from the 2016 budget

· EUR million  from the 2017 budget

Type of action: Expert contracts

B.4.4: Experts for policy relevant analyses and forward looking reflection

Indicative budget: 

· EUR million from the 2016 budget
· EUR million  from the 2017 budget

Type of action: Expert contracts

B.5 
Inducement Prize (tbc)
B.5.1
Innovative Renewable Communities (tbc)
The objective of this inducement prize is to boost innovation (social, business, technological, etc.) with regard to further development and deployment of renewable energy by European communities (up to 20.000 citizens). The specific rules of the contest will be published in 2015 by the European Commission, which will launch the contest, ensure its management and award the prize based on the judgment of independent experts.

Expected results:

Innovative solutions to spur community owned renewable energy. These solutions should be efficient (should ensure an increase in the proportion of the renewable energy sources of the total energy demand), sustainable and replicable. An active engagement of the communities' members will be also taken into account when evaluating the results.

Eligibility criteria:

The contest will be open to any legal entity or groups of legal entities from Member States and countries associated to Horizon 2020.

Exclusion criteria foreseen in the provisions of articles 106(1), 107, 108 and 109 of the Financial Regulation (regulation 966/2012) will apply.

General/essential award criteria
:

The prize will be awarded in 2021 to the contestants who in the opinion of jury, taking into account quantitative and qualitative criteria, demonstrate the most innovative, sustainable and replicable solutions that allowed to register the greatest increase of participant-owned renewable energy generating facilities in the proportion of the total energy demand of the competing community. 

Indicative timetable of contest:

	Stages
	Date and time or indicative period

	Publication of the contest


	3rd or 4th quarter 2015

	Deadline for registration
	3rd or 4th quarter 2016 (one year for registration)

	Initial data collection 
	4th quarter 2016 or 1st quarter 2017

	Mid-term data collection
	Mid 2017 – Mid 2018

	Final data collection
	Mid 2019 – Mid 2020

	Award decision
	4th quarter 2020

	Award attribution
	1st or 2nd quarter 2021


Type of action: Inducement prize

The common Rules of Contest for Prizes are provided in part F of the General Annexes.

Indicative budget: EUR 4.5 million
 
B.5.2: Monitoring of the implementation of the Inducement Prize (tbc)
Monitoring of the five-year prize is important to keep momentum, to increase the competition among participating communities and to ensure some visibility to these communities. This monitoring should also help to streamline innovation of the participants and should contribute to a more precise evaluation of the results.

Type of action: Public procurement

Indicative timeframe: 1st quarter of 2016 – 4th quarter of 2020

Indicative number of direct service contracts: 1 

Total indicative budget: EUR 0.5 million from the 2016 budget 

INDICATIVE BUDGET

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	


	
	
	


� Strategic Energy Technology (SET) Plan, Towards an Integrated Roadmap: Research & Innovation Challenges and Needs of the EU Energy System, 2014, p.8.


� COM(2015) 80 final


� COM(2014) 330 final


� COM(2014) 520 final


�   The multiple Benefits of Energy Efficiency: A guide to quantifying the value-added", IEA, 2014


� In the context of this topic this refers to systems able to deliver useful heating and cooling using low grade energy sources, e.g sources of  heating or cooling at temperature levels close to room  temperature for space heating and cooling applications


� The levels of temperature referred to as low/moderate will depend on the concrete application


� EESC (2013/C/341/05) referring to the European Fuel Poverty and Energy Efficiency project, 2009


� Market segmentation: this involves dividing a bigger target group into subgroups of consumers with common needs and priorities, and developing and implementing specific actions to target them. As an example, vulnerable consumers may be considered too wide a target group and further segmentation would be expected.


� The countries covered are Belgium, Czech Republic, Denmark, France, Malta, Norway, Poland, Slovenia, United Kingdom


� Usón, S., Valero, A. and Agudelo, A. Thermoeconomics and Industrial Symbiosis. Effect of by-product integration in cost assessment. Energy, volume 45(1), pp. 43-51,2012


� COM staff working paper, Annexes to the impact assessment of Directive 2012/27/EU


� The EC is currently carrying out a preparatory study under the Ecodesign process to assess the possibility of setting minimum energy efficiency requirements for enterprise servers.


� It is complemented by the ELENA facility which provides project development assistance for larger scale investments.


� Estimation based on the Impact Assessment of the Energy Efficiency Communication, SWD (2014) 255 final. 


� International Energy Agency (2014). Energy Efficiency Market Report 2014. Paris. 


� International Energy Agency (2014), Capturing The Multiple Benefits of Energy Efficiency


� The Director-General responsible may decide to open the call up to one month prior to or after the envisaged date of opening


� The Director-General responsible may delay these deadlines by up to two months.


� 	See: � HYPERLINK "http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf" �http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf� 


� Strategic Energy Technology (SET) Towards an Integrated Roadmap: Research & Innovation Challenges and Needs of the EU Energy System


�	COM(2012) 494, 13.9.2012


� Can be considered contributing to EeB


� Can be considered contributing to EeB


� � HYPERLINK "http://setis.ec.europa.eu/set-plan-implementation/european-industrial-initiatives-eiis/eii-implementation-plans" �http://setis.ec.europa.eu/set-plan-implementation/european-industrial-initiatives-eiis/eii-implementation-plans�. Note that an eligibility criterion of the EIBI Implementation Plan sets a minimum bioenergy content: at least 70% of the bioproducts produced by the plant shall be bioenergy (biofuels, heat, power) calculated on energy basis.


� It is envisaged to implement topic LCE27 through the FPA/SGA model described in topic LCE 34 and 'Other Action' B.2.16"


� Less than two years since the official project end date.


� This topic is connected to the Other Action B.2.16: 'Specific Grant Agreements supporting Joint Actions towards the demonstration and validation of innovative energy solutions'


� 	Article 11, Calls for proposals “ …2. As an exception and without prejudice to the other cases provided for in Regulation (EU, Euratom) No 966/2012 and Regulation (EU) No 1268/2012, calls for proposals shall not be issued for coordination and support actions and programme co-fund actions to be carried out by legal entities identified in the work programmes or work plans provided that the action does not fall within the scope of a call for proposals.”


Article 18, Grant agreement “…7. In duly justified cases, specific grants for actions may form part of a framework partnership in accordance with Regulation (EU, Euratom) No 966/2012 and Regulation (EU) No 1268/2012.”


� The Director-General responsible may decide to open the call up to one month prior to or after the envisaged date of opening


� The Director-General responsible may delay this deadline by up to two months.


� 	See: � HYPERLINK "http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf" �http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf� 


� C(2012)4701 final


� Currently being updated. New web link will be inserted in next WP version


� The Director-General responsible may decide to open the call up to one month prior to or after the envisaged date of opening


� 	The Director-General responsible may delay this deadline by up to two months.


� 	See: � HYPERLINK "http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf" �http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf� 


� Council decision No 2013/743/EU establishing the Specific Programme implementing Horizon 2020 - The Framework Programme for Research and Innovation (2014-2020)


� 	The Director-General responsible may delay this date by up to two months.


� 	The Director-General responsible may delay this deadline by up to two months.


� 	The budget amounts for 2015 are subject to the availability of the appropriations provided for in the draft budget for 2015 after the adoption of the budget for 2015 by the budgetary authority or if the budget is not adopted as provided for in the system of provisional twelfths.


� 	If any of the persons identified is an independent expert participating in the evaluation of the proposals for the call in question, they may be excluded from the evaluation of the proposal concerned, as long as it remains possible to have the proposal evaluated.


� 	See: � HYPERLINK "http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf" �http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-pse_en.pdf� 


� The budget amounts for 2015 are subject to the availability of the appropriations provided for in the draft budget for 2015 after the adoption of the budget for 2015 by the budgetary authority or if the budget is not adopted as provided for in the system of provisional twelfths.


� FDP – 'First-of-a-kind commercial-scale industrial Demonstration Project'


� This activity directly aimed at pilot activities is excluded from the delegation to the executive agency and will be implemented by the Commission services.


� This topic is connected to call LCE 34 'Framework Partnership Agreement supporting Joint Actions towards the demonstration and validation of innovative energy solutions'


� This activity directly aimed at supporting the development and implementation of evidence base for R&I policies and supporting various groups of stakeholders is excluded from the delegation to the executive agencies and will be implemented by the Commission services.


� Further clarification of these criteria will be published in the Rules of Contest.


� EUR 4.5 million for three prizes: 1st prize – EUR 3 million; 2nd prize – EUR 1 million; 3rd prize – EUR 0.5 million
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