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EXECUTIVE SUMMARY
More strategic cooperation between EU Member States on research and development can address major societal challenges more effectively. One way to put this approach in practice is to implement the European Research Area (ERA) with joint programming, as recently advocated by the European Council and the European Commission. Joint Programming Initiatives (JPI) involve Member States engaging in defining, developing and implementing strategic research agendas on a variable-geometry basis. 

'Water challenges for a Changing World'
 has been proposed as one such JPI with a focus on "achieving sustainable water systems for a sustainable economy in Europe and abroad".

Availability of freshwater in sufficient quantities and adequate quality is a public issue of the highest priority. It is a pan-European and even global societal challenge. The worldwide gap between freshwater demand and availability is set to grow significantly over the next 20 years. The outlook across Europe will be affected by factors such as water scarcity, droughts or floods, all of which are likely to occur more often and to be more severe because of climate change. Moreover, because of persistent pollutants, there is the risk that a substantial proportion of Europe's freshwaters may not achieve good ecological status by 2015, as required under the EU Water Framework Directive (WFD).

Water has high strategic and economic importance. The European water sector has an average growth rate of 5 % and a turnover of about €80 billion p.a. about a third of the world water market. European companies are world leaders in drinking water supply and sanitation services. However, other regions in the world are making huge efforts to position themselves on this growing market, and are aiming to catch up with the EU scientifically and technologically as soon as possible.

Water knows neither political nor administrative borders. Most of the European territory falls within transboundary watersheds. A single country alone cannot fully address current challenges, which require a vast multidisciplinary expertise. Europe needs to strengthen its scientific and technological knowledge base and to cooperate more intensively on research to take on the societal, environmental and economical dimensions of water challenges.

Much excellent and very relevant research has been carried out and is still ongoing at all levels in Europe. Much of it is being achieved within national and regional programmes. At European level, Community research has supported water research since the first Framework Programme in 1984 and has attracted increasing water-related scope and budget over time.

Despite the quality of the results, cost-efficiency has not always been high. The current picture in European water research seems complex and rather fragmented. Many research networks and organisations define their agendas in relative isolation, whatever their level, be it European, national or regional. This can result in overlapping or competing research activities that often lack a critical mass.

Setting up a joint Programming Initiative on water would be a positive step towards combining national research efforts and making better use of current public resources in water research. The result could potentially add up to far more than the sum of its parts. Such a 'Water JPI' could also contribute significantly to supporting the EU 2020 agenda for smart and sustainable growth through consolidating the scientific and technological basis to shift Europe's economy towards better water-efficiency.

In December 2009, the Council advocated
 a common European initiative on water. The Council invited the Commission to contribute to preparing a JPI and to provide the state of play on research in this field. That is why the Commission has produced this Staff Working Paper to complement the Commission Recommendation on the research Joint Programming Initiative 'Water Challenges for a Changing World'.

TOWARDS JOINT PROGRAMMING

In its communication entitled 'Towards joint programming in research: Working together to tackle common challenges more effectively'
, the Commission called on Member States to lead a process to step up their R&D cooperation to confront major societal challenges on a European or global scale, as public research plays a key role in finding solutions. 

The Council (02.12.2008) endorsed the dedicated configurations of CREST and the High Level Group for Joint Programming (GPC) with a view to identifying and substantiating a first list of joint programming themes. The Council endorsed a pilot JPI on combating neurodegenerative diseases, particularly Alzheimer's (03.12.2009) and welcomed a first wave of themes for JPIs in 'Agriculture, food security and climate change', 'Cultural Heritage and Global Change: a new challenge for Europe', and 'A healthy diet for a healthy life'.

The six second-wave JPI themes include 'Water Challenges for a Changing World', identified in the Council conclusions of 26.05.2010.

The kick-off meeting for the Water JPI was organised on behalf of the Spanish Ministry of Science and Innovation (MICINN) on 29 September 2010. This was followed by a first Executive Board meeting on 19 January 2011 and by a first meeting of the Governing Board on 14 April 2011 at the MICINN Brussels headquarters. This latter meeting was attended by 29 delegates representing 12 Partner Countries and two Observer Countries. On that occasion, decisions were taken notably on reformulation of the Vision Document to improve compliance with SMART objective principles, on the terms of reference of the governance structure, and on a first round of appointments of members of the Scientific and Technological Board (STB), as well as the Stakeholder Advisory Group (SAG). The Commission was confirmed on that occasion in its role of non-voting member of the Water JPI.

On 20 April 2011, the Spanish co-chair of the Water JPI submitted a revised version of the Water JPI proposal to the Commission on behalf of the 14 Partner Countries. This refined the vision of the JPI, its governance structure, the intended added value, benefits and impact, updating the list of JPI Partners and Observers, and giving the initial version of a mapping of national public research activities in Partner Countries and letters of intent by those Partner Countries, among other things. The Commission carried out a maturity assessment of the proposal resulting in the decision on 03.05.2011 that it was mature enough to launch the preparation of a positive EC recommendation on the Water JPI.
SOCIETAL CHALLENGE AND NEED FOR RESEARCH

Water: an invaluable resource for society

Societal challenge

Freshwater availability and quality have become global issues with far-reaching economic and social implications. The gap between worldwide water demand and supply is projected to reach nearly 40% by 2030
, considering current average economic growth and water efficiency improvement projections. There is a risk that a substantial proportion of Europe’s freshwaters are at risk of not achieving good ecological status under the EU Water Framework Directive by 2015
.

With ever-growing demand for different uses and increased vulnerability due to climate change, pollution and over-exploitation of freshwater resources, competition is increasing between user groups and sectors such as irrigated-agriculture,  manufacturing industry, municipalities, and freshwater ecosystems themselves. Coping with regional unbalances between water demand and availability, while developing a resource-efficient European economy and sustaining the essential functions of our natural ecosystems, will require stepping up the pace at which science and technology are developed and applied effectively.

We must avoid mismanaging our vulnerable, limited freshwater resources, secure the global competitiveness of the water sector, and support environmental policy-making and implementation. Europe needs to cooperate more intensively on water research and to develop innovative integrated approaches, technologies and processes for sustainable water management. Moreover, there is huge potential to be taped for eco-innovation, the make-up of eco-industries, and the creation of jobs in Europe, as water provides many functions essential to our economy such as transport, energy provision, heat exchange, cleaning and washing. It is also an essential raw material for many industries.

Pressures and threats on the water cycle

In its 2010 State of the Environment Report5, the European Environment Agency (EEA) states that, while water is generally abundant in much of Europe, large areas are affected by water scarcity and droughts, particularly in the south. In addition, Europe has been affected by more than 175 major floods over the last decade, causing loss of human life and substantial economic damage. Climate change is projected to further exacerbate the disturbance of ecosystems, with increased water shortages, more frequent, more severe droughts, especially in Mediterranean countries, but also with more frequent heavy precipitation and floods across much of Europe. Climate change is likely to render existing conflicts over dwindling resources more acute. Water shortages have the potential to cause civil unrest and to lead to significant economic losses, even in robust economies. 

Agricultural emissions, including agrochemicals (such as nitrogen and phosphorus from fertilisers, pesticides and organic material) and wastewater discharges (including industrial and household chemicals, metals, pharmaceutical products, nutrients and pathogenic micro-organisms) continue to threaten the ecological and chemical status of European freshwaters, whether surface or ground waters. Water pollution raises public health concerns regarding exposure to known and new emerging contaminants, the effects of chemical mixtures found in some European waters, and to possible risks of microbiological contamination. Water pollution also increases the risk of eutrophication and the loss of freshwater flora and fauna.

Europe is also affected by pronounced land use changes that affect groundwater bodies and surface water ecosystems. Increased  urbanisation and the expansion of the built environment is often accompanied by increased soil sealing leading to higher runoff rates, reduced water infiltration, modified groundwater bodies and changed river flows. The construction of navigation or energy infrastructures such as dams or sluices, often leads to reduced connectivity between rivers, floodplains and wetlands. This may, for instance, impact on water flows and obstruct species migration. Interventions such as river straightening or deepening and bank reinforcement induce hydro-morphological changes that have an impact on natural ecosystems, habitats and other biodiversity aspects. Intensive agriculture intended to produce more food and biomass might increase demand for freshwater for irrigation purposes, putting more pressure on water reserves.
Ageing water infrastructures in Europe

With the early development of water infrastructures in Europe, urban areas are generally well connected to municipal drinking water systems and wastewater treatment plants. However, a number of these infrastructures have become increasingly vulnerable to failure due to ageing, damage from excavations or over-loading. Leakage of water from supply systems in parts of Europe is reported to be substantial, with losses of transported water varying between 5% and 40%.

Need to sustain water systems for a sustainable economy in Europe

Balancing the difficult water supply and demand equation, setting priorities to handle water stress or water scarcity and sustaining our water ecosystems in the long term, requires concerted action and strong scientific and technological bases, fully taking into account local geographical, political, socio-economic and cultural conditions. Strengthening research, technological development and innovation in water sciences and technologies will improve the competitiveness of our water industry
 and support the green growth of our economy.

A substantial research effort is needed
A substantial, coordinated European research effort is needed to tackle water challenges and to deliver supporting methodologies, indicators, models, guidance, practical experiences, standards, tools and technologies.

Under the overall objective of 'achieving sustainable water systems for a sustainable economy in Europe and abroad', the Water JPI proposes programming jointly a multi- and trans-disciplinary approach encompassing the economic, ecological, societal and technological facets of water challenges with the following five main research themes.
Closing the water cycle gap

Reconciling water demand and availability in a context of growing freshwater scarcity requires new integrated technological and socio-economic concepts to achieve,  water demand management, optimal water distribution, use and re-use while minimising risks of overexploiting water systems. Water-footprints, for instance, represent an interesting research avenue to be explored.
Developing safe water systems for the citizens

Freshwater ecosystems and groundwater bodies must be protected from known and new emerging contaminants, pathogens, and from hazards such as floods and droughts, if we want to continue providing the public with clean drinking water and proper sanitation. This requires deepening our understanding of the effects of pollutants on human health and ecosystems, and exploring new ways to avoid transfer and storage of pollutants in water systems. Promising avenues include restoring the self-purification functionalities of natural ecosystems themselves, as well as new technologies, advanced materials and ecological engineering approaches enabling filtering and degrading of certain pollutants, while supporting reuse and recycling objectives.
Maintaining ecosystem sustainability

Many factors are increasingly threatening the natural equilibrium of ecosystems and their interactions with the water cycle. Multi-disciplinary research is needed to monitor and model cause-effect relationships and feedback interactions, to assess risk, develop indicators and warning systems, to improve resilience and water management practices.

Implementing a water-wise bio-based economy

Intensive agriculture intended to produce more food and biomass might increase demand for freshwater for irrigation purposes, putting more pressure on water reserves. Further spreading of agrochemicals may also lead to increased pollution of aquifers and surface waters. To cope with such additional pressures on water ecosystems, water-wise solutions must be developed rapidly, to improve irrigation efficiency, reduce water consumption and preserve aquifers.

Reinforcing competitiveness of the water industry in Europe

The European water sector is an economic player of growing importance (1% of GDP). It has a turnover of about €80 billion a year
, which represents about a third of the world market. This turnover is growing at a rate of about 5%. With an employment rate growing at between 6 and 7%, this sector provides many jobs, such as the 600000 directly employed in water utilities alone. It is estimated that for each percentage point rise in the water industry's growth rate in Europe, there could be between 10000 and 20000 new jobs. These positive trends are likely to last given that investments in water technology around the world are growing every year. Although less competitive in the water technology segment, European companies are world leaders in services for drinking water supply and sanitation (including water storage, distribution, measurement, purification, treatment and desalination). The European water industry can consolidate its position on this increasingly competitive market. The diversity of European environmental, social and economic conditions provides the European water industry with a competitive advantage when developing customised, site-specific water solutions. More strategic cooperation on water research in Europe can result in scientific and technological breakthroughs that will foster European competitiveness on international markets, contribute to a shift towards a more water-efficient economy in Europe and to the Europe 2020
 refocused objectives of a smarter, greener and more inclusive green economy.

MAPPING OF RESEARCH
Actions at Member State level
The JPI 'Water Challenges for a Changing World' has this year mapped a first inventory of public water research programmes operated by the Member States and Associated States. The cumulated research effort is roughly estimated to represent an overall public investment of €370 million per year. The current funding mobilisation obtained by the 14 current JPI Partner Countries (CY, DK, FI, FR, HU, IE, IT, NL, NO, PT, RO, ES, TU and UK) represents more than 60 % of this cumulated public investment of water research. This ratio reaches 94 % if the six current JPI Observer Countries (AT, BE, DE, EL, PL, SE) are included.
In its first assessment, the Water JPI identified more than 40 key research programmes and programme owners addressing water challenges in the 14 JPI Partner Countries.
The strategic orientations for water research often lie with various ministries whose focus ranges from education, research and innovation to environment, ecology and sustainable development, agriculture and forests or economic affairs and industry. These ministries are often supported by one or several research councils, departments, agencies, academies or foundations to update their strategic research planning and implement a range of national research programmes.

Few of these programmes are wide in scope and/or bottom-up, which makes them relevant to the Water JPI objectives. They are however rather water-unspecific. The mapping also indicates that most JPI Partner Countries run water-specific programmes that vary in scope from fundamental to applied research, development, innovation and market-oriented research.

Among water-specific programmes, the themes most often referenced include pollution prevention and control, municipal and industrial wastewater treatment, drinking water quality, water and health, water cycle and climate change, extreme hydrological events, sustainable management of aquatic ecosystems, sustainable use of water resources and water friendly agriculture. Also mentioned are topics of socio-economic interest and human aspects of water management, fish migration, groundwater, eutrophication and ICT and water sensors.
What follows is a short overview based on Country Summary Reports compiled by the Water JPI in their maturity template delivered in April 2011. JPI partners plan to update the mapping as the initiative develops.
In Cyprus, the Planning Bureau is the primary agency responsible for planning, development and implementation of a medium- to long-term research strategy. The Planning Bureau also sets the budget for the Research Promotion Foundation, which is the main research funding agency in Cyprus. This foundation develops and monitors competitive programmes and issues calls for proposals. The call for proposals under the National Framework Programme for Research, Technological Development and Innovation accepts project proposals under three thematic areas including pollution prevention and control, and water ecosystems. Two sub-topics are directly related to the Water JPI: a) Climate change and impacts on water ecosystems; b) Integrated management and sustainable use of water resources, improvement of procedures for water allocation, preservation of water resources, water recycling for multiple uses, suppression of water evaporation from water dams.

In Denmark, the Danish Council for Strategic Research seeks to ensure that strategic research is organised to meet the challenges facing Danish society. The research programme related to the Water JPI is the 'Programme Commission on Sustainable Energy and Environment'. The Danish Ministry of the Environment is responsible for administrative and research tasks in environmental protection and planning. The Ministry consists of three agencies and several independent Environment Centres across the country. The Danish Environmental Protection Agency is responsible for implementing the Danish Action Plan on Ecoinnnovation (2010-2011). This programme addresses water research, but also air pollution, waste management and natural resources research. The programme focuses on the development, testing and demonstration of technology. In the field of water, research highlights include: monitoring of drinking water quality and pollution, efficient industrial water treatment, municipal wastewater management and extreme rainfall events.

In Finland, there is a range of mainly governmental organisations funding water research. The central funding body is the Academy of Finland which depends on the Ministry of Education. The Academy administers public funds to cover all scientific disciplines by means of four main Councils: Biosciences and Environment, Culture and Society, Natural Sciences and Engineering, and Health. Water issues are cross-cutting over these four Research Councils. Worth noting is a research programme initiative on Sustainable Management of Aquatic Resources which is under preparation. In addition, Tekes, the Finnish Funding Agency for Technology and Innovation, funds applied research for innovations in the environmental field and runs a Water Programme. Other ministries and research institutions fund water research. They includethe Ministry of Agriculture and Forestry (responsible for the Finnish Forest Research Institute and funding the Water Friendly Agriculture programme); the Ministry of Environment (responsible for the Finnish Environment Institute); and the Technical Research Centre of Finland (VTT), which is also planning a programme on water.

In France, 12 French scientific research players, followed by 15 associated members, have joined forces to found the national research alliance for the environment called AllEnvi. Its main focus is on food, water, climate and territories. Current AllEnvi partners hire a huge percentage of the French public scientific manpower dedicated to environmental sciences. The fields AllEnvi covers include all aspects concerning water resources, aquatic ecosystems, continental coastal and sea, and the uses of these resources and ecosystems. In addition, Onema, the French National Agency for Water and Aquatic Environments, is active in the field of environmental French public services. Onema operates under the supervision of the Ministry in charge of ecology and sustainable development. Onema's research priorities include: 1) water cycle and resource availability in the context of climate change; 2) physical dynamics of aquatic systems and restoration; 3) biological and ecological dynamics of aquatic systems; 4) chemical contaminants and ecotoxicological risks; 5) environmental technologies and methods to reduce pollution; 6) socio-economic value of water and aquatic environments. There is also to be mentioned  the French National Research Agency (ANR), a research funding organisation covering all scientific fields, including water, with the goal of promoting the excellence of research, facilitating innovation and interdisciplinary work, and developing European and international collaborations.

In Hungary, basic and applied research, development, and innovation rely on two cooperating funding agencies: the Hungarian Scientific Research Fund (OTKA) and the National Innovation Office (NIH). The appropriations of OTKA are administered via the budget of the Hungarian Academy of Sciences, operating as Programme owner. OTKA administers two rounds of open calls for proposals a year. They have a bottom-up approach without thematic restrictions, and include water projects. NIH is the research, development and innovation organization of the Hungarian Government. It provides professional support for private and government initiatives that aim to exploit and promote market access for national R&D results. NIH does not have a specific programme for water, but has funded a number of projects on it. Hungary is very interested in the topic, notably in relation to integrated transnational cooperation on R&D for the Danube region.

In Ireland, the Environmental Protection Agency (EPA) is an independent public body with a mission to promote and implement the highest practicable standards of environmental protection and management. Through its STRIVE Research Programme, the EPA is funding environmental research in three main areas: climate change, water, and sustainable environment. The Irish Research Council for Science, Engineering & Technology (IRCSET) runs several research programmes (Embark Initiative, Empower Initiative, Inspire Initiative) which are looking at basic research and development in science, engineering and technology that include water-related research activities. The Science Foundation Ireland (SFI) is the national foundation for research in Ireland. SFI invests in the fields of science and engineering underpinning biotechnology, information and communication technologies, as well as sustainable energy and energy efficient technologies. Their Research Frontiers & Principal Investigator Programmes cover all areas of science, engineering and mathematics, including water. Enterprise Ireland is the Government agency in Ireland responsible for supporting Irish businesses in the manufacturing and internationally-traded service sectors. Enterprise Ireland funds water-related research. The Government Department of Agriculture, Fisheries and Food (DAFF) administers three competitive research programmes on Food Institutional Research Measure (FIRM), Research Stimulus Fund and COFORD (Competitive Forest Research for Development). The Research Stimulus Fund covers water-related research as well as climate change, and agri-economy related activities. The Geological Survey of Ireland (GSI) is Ireland's National Earth Science Agency. The Griffith Geoscience Research Award Programme provides funding towards water-related research activities. It is mainly driven by the WFD and aims to develop models for the behaviour of groundwater, including the impacts of climate change and intensifying infrastructure on future groundwater supplies. The Marine Institute is the national agency responsible for Marine Research, Technology Development and Innovation (RTDI). Via its Marine Research Sub-Programme (National Development Plan 2007-2013), it funds research related to advanced marine Technologies (with freshwater applications) and freshwater catchment management in relation to migratory fish species. Teagasc is the agriculture and food development authority in Ireland. Via the Teagasc Walsh Fellowship Scheme, it funds research on relation to crops, environment and land use, grassland and animals, rural economics and food. The main drivers of its water–related research activities are the Nitrates Directive and National Nitrates Action Plan, the Water Framework Directive and River Basin District Management Plans, the Habitat Directive and National Biodiversity Plan. The Office of Public Works (OPW) is the lead State body in Ireland for Flood Risk Management and operates programmes for Flood Studies Update.

In Italy, three Ministries are responsible for water-related research programmes: the Ministry for Education, University and Research, the Ministry for Agriculture and Forest and the Ministry for Environment Territory and Sea. The Ministry for Education, University and Research runs two research programmes related to water issues: the 'PONREC - National Operational Plan Research and Competitiveness 2007-2013 for the Convergence of Regions (Calabria, Campania, Puglia, Sicilia)'. The other PRIN programme (for Research Projects of National Interest) includes a theme on Earth Sciences and Civil Engineering and Architecture. The department of 'Soil defence' of the Ministry for Environment Territory and Sea Protection provides funds for studies for the prevention and management of hydrogeologic risks including flood risk management and water resources protection, through the National Basins Authorities. The Ministry for Agriculture and Forest has a research and innovation action on water management systems in its National Strategic Plan for Rural development. ISPRA, the Institute for Environmental Protection and Research, funds the SIMM Hydro-Meteo-Marine Forecasting System to assess extreme hydrologic events, marine status and safety of navigation. The national department of Civil Protection funds the National Research Centre (CNR) and other research organizations for specific water studies depending on needs within its programme 'Operative actions for the management of the national regional alert system of hydrogeological and hydraulic risk'. Finally, most of the 20 Italian regions may fund studies and research on water topics carried out by local universities or CNR institutes through their environmental and/or agriculture councillorships.

In the Netherlands, the recent NL Agency of the Ministry of Economic Affairs combines expertise in the field of sustainability, innovation and international business and cooperation. The NL Agency funds the Water Technology and Innovation research programme which promotes the development and distribution of Dutch water technology for drinking water and industrial water supply, waste water treatment, sensoring and monitoring technology, and interaction with the environment. Wetsus, the Centre of excellence for Sustainable Water Technology, funds research that is part of the Dutch Innovation Programme on Water Technology. Wetsus focuses on the research and development of entirely new concepts and on breakthrough improvements of existing technology. As part of the societal Innovation Programme, two other programmes are planned: 'Building with Nature', and 'Floodcontrol 2015', using sensors and ICT to manage water systems in the Netherlands. The Technologiestichting STW has a Perspective Programme that focuses on solving technological problems and sets up valorization and entrepreneurship activities including projects in water technologies. In addition, the Netherlands organization for Scientific Research (NWO) is planning a thematic programme for 2011-2014 which will cover water and climate change related research activities. NWO's 'Water and Climate' and 'Sustainable Earth Research' Programmes which will contribute insights into the fundamental principles underlying notably climate extremes, flood security, fresh water supply, changing ecosystems or the manageability and controllability of water systems. The “Sustainable Earth Research” Programme is being developed under the auspices of the National Partnership for Sustainable Earth research (NPDA). The Water Framework Directive Programme funds innovation projects between public and private parties to meet the challenges described in the directive.

In Norway, the Research Council (RCN) is the official body for the development and implementation of the national research strategy. The most relevant research programme is entitled 'Norwegian Environmental research towards 2015 (MILJO2015)'. This programme includes research on pollutants (e.g. persistent organic pollutants, heavy metals, pesticides, eutrophication), on freshwater ecosystems and biodiversity and on wild salmon. The Norwegian Water Resources and Energy Directorate (NVE) is the second major water research funding institution in Norway. The directorate plays a central role in national flood contingency planning. NVE is the national centre of expertise for hydrology. The Norwegian Environmental Flows Research Programme (2001-2011) aims to increase knowledge of the physical and biological consequences of strongly-reduced flows, as well as developing methods for the determination of appropriate environmental flows.

In Portugal, the 'Fundação para a Ciência e Tecnologia' (FCT) is the main funding agency for research. FCT is a public autonomous institute under the aegis of the Ministry of Science, Technology and Higher Education, which covers all fields of science. FCT operates open calls. Funding is structured around the following schemes: promotion of training and career development, support of centres of excellence and research centres, support to infrastructures, promotion and development of scientific activity and diffusion of scientific culture. The research programme 'All Scientific Domains' (Todos os Domínios Científicos) covers research on water issues and targets universities, research institutes and companies.

In Romania, the National Authority for Scientific Research (NASR) is the specialised public organisation of the central administration responsible for the coordination and implementation of R&D activities. The National R&D Strategy (2007 – 2013) is implemented mainly through the National Plan for Research, Technological Development and Innovation (PN II) which covers various scientific priorities including water issues considered in the JPI. The programme manager for PN II is UEFISCDI, the Executive Unit for Higher Education, Research and Development and Innovation Funding.

In Spain, the Ministry responsible for research, development and innovation (MICINN) has three Directorates General directly related to this JPI, covering the areas of Research, Technology Transfer and International Affairs. Evaluation of research and development proposals partially relies on the National Agency for Evaluation and Prospective (ANEP). Within the Plan Nacional de I+D+i, - the Spanish National Plan for Research, Development and Innovation - water research is mainly funded through the National Programme for Fundamental Research. Other programmes related to innovation, applied research or international activities devote additional funds to water issues. Regional governments within Spain also have capacity to fund research and innovation.

In Turkey, TÜBITAK is the leading agency for management and funding of national research. TÜBITAK acts as an advisory agency to the Turkish Government on science and research issues, and is the secretariat of the Supreme Council for Science and Technology. TÜBITAK runs various water-related but not necessarily water-specific programmes: the Support Programme for Scientific and Technological Research Projects, the Public Sector Research and Development Projects Funding Programme, the International Industrial R&D Projects Grant Programme. Water is also prioritised as a research area in the National Science, Technology and Innovation Strategy (2011-2016) prepared by TÜBITAK.

In the United Kingdom, the Business, Innovation and Skills (BIS) Department pursues global excellence in science and research, and coordinates scientific efforts. Responsibilities for water-related research are distributed across devolved governments (Scotland, Wales and Northern Ireland) and between different departmental interests (e.g. environment, international development). The biggest funders of water research are the Research Councils and the Department of Environment, Food and Rural Affairs (DEFRA). Living with Environmental Change (LWEC) is a partnership of 22 UK public sector funders and users of environmental research, including water, that seeks to improve the coherence and effectiveness of environmental research and innovation across its members. While each of the seven Research Councils is to some extent involved in water research, two are more directly related, the Natural Environment Research Council (NERC) and the Engineering and Physical Sciences Research Council (EPSRC). NERC's mission is to gather and apply knowledge, improve understanding and predict the behaviour of the natural environment and its resources. Current research programmes most related to this JPI include: Changing Water Cycle (€10m over four years 2011-2014), Storm Risk Mitigation (€5m over five years 2010-2014) and the Water Security Knowledge Exchange Programme (€1.5m over three years 2011-2014). New research programmes related to hydrological extremes are under consideration with possible start dates in 2012 or beyond. The EPSRC funds research and training in engineering and the physical sciences. Among programmes related to this JPI are: water system resilience; the waste, water and land management cluster; the Water for All grand challenge; and cold water cleaning. Human dimensions of water use are addressed by the Economic and Social Research Council (ESRC). Water use in agriculture and biotechnological aspects are addressed by the Biotechnology and Biological Sciences Research Council (BBSRC), while health aspects are addressed by the Medical Research Council (MRC). Water-related research is also carried out under a number of different DEFRA programmes, such as the Water Availability and Quality Programme and the Drinking Water Inspectorate R&D Programme. The Food and Farming Group funds a significant R&D programme on water quality and use in farming, through the Sustainable Water Management Programme. The Department also funds a significant Flood and Coastal Erosion Risk Management R&D programme. Regulation of the water environment lies primarily with devolved Environment Agencies for England and Wales (EA), Scotland (SEPA) and Northern Ireland (DENI). These agencies are interested in knowledge exchange and networking to provide the evidence to support their operations.

European level initiatives
Policy dimension
European water legislation is wide in scope and dates back to the latter half of the 1970s. Designed to protect human health and the environment, it has developed through various legislative waves, leading to a series of Directives setting standards and targets to be met by Member States for many aspects of European waters. These include the Bathing Water Directive (1976), the Sewage Sludge Directive (1986), the Nitrates Directive (1991), the Urban Wastewater Treatment Directive (1991), the Directive for Integrated Pollution and Prevention Control (1996) or the Drinking Water Directive (1998). As a way to improve legislative coherence, the more comprehensive Water Framework Directive (WFD) was adopted in 2000. This aims to achieve good ecological status for all EU waters, including surface and groundwater, by 2015. The WFD innovates through designing an approach to water management based on natural river basin districts crossing regional and national boundaries, while bringing different water management issues into one framework and placing strong focus on the active involvement of interested parties and consultation of the public. In addition to the WFD, the Groundwater Directive (2006), the Floods Directive (2007), the Marine Strategy Framework Directive (2008) and the Commission Directive on Chemical Status Monitoring (2009) complete the EU water policy landscape.

A Fitness Check
 of existing EU legislation related to the protection of EU freshwater resources is ongoing. This aims to identify excessive burdens, overlaps, gaps, inconsistencies and/or obsolete measures. Three other assessments are ongoing: (i) a review of the first River Basin Management Plans delivered by the Member States under the Water Framework Directive; (ii) a review of the EU action on Water Scarcity and Drought; (iii) an assessment of the vulnerability of water resources to climate change and other man-made pressures. Based on these assessments, the “Blueprint to Safeguard European Waters” is scheduled for release in 2012. This will aim to ensure good quality water in sufficient quantities for all legitimate uses and it will a major milestone to drive the EU water policy package till 2020, as well as looking ahead to 2050.

The INSPIRE Directive (2007/2/EC) establishes an infrastructure for spatial information in Europe to make available the spatial information necessary to support national and community environmental policy, and policies that affect the environment. One of the key element of the INSPIRE legal framework is the harmonization of key spatial data themes so that they can be combined and used more effectively. Some of the spatial data themes of particular relevance for water challenges are 'hydrography' and 'utility and governmental services' of which harmonised data specifications could be taken into account for the development of coordinated databanks.

Agriculture plays an essential role in producing environmental services such as landscapes, farmland biodiversity, climate stability and greater resilience to floods, droughts and fires, as well as producing food, feed and biomass. However, conventional farming can have negative impacts on the qualitative and quantitative status of surface and ground waters. Intensive farming practices can put pressure on the environment, leading to soil depletion, water shortages and pollution, and loss of wildlife habitats and biodiversity. 

The Common Agricultural Policy (CAP) already supports investments to conserve water, improve irrigation infrastructures and enable farmers to improve irrigation techniques. The policy builds in ways of improving links between Rural Development measures and WFD River Basin Management Plans. The CAP is due to be reformed by 2013. In its Communication on 'The CAP towards 2020' presented in November 2010
, the Commission outlines options for the future and calls for further changes to respond to challenges such as the need for better sustainable management of natural resources, including water.

European forest policy is jointly implemented by EU Member States and the EU. It is supported by an intergovernmental policy process, FOREST EUROPE
, which ensures the sustainable management of Europe's forests. The priorities of FOREST EUROPE include securing the supply of good quality freshwater and the adaptation of forest ecosystems to climate change.

Ensuring public health by improving access to safe water and sanitation is among the regional priority goals set in the Children’s Environment and Health Action Plan for Europe (CEHAPE), cited in the Parma Declaration on Environment and Health of March 2010
. In implementing its European Environment and Health Strategy through the EU Action Plan on Environment and Health, the Commission will ensure that synergies between EU-level actions and those arising from the Parma Conference are fully exploited.

As illustrated above for water and agriculture, forests and health, environmental protection requirements must be integrated into the definition and implementation of other Community policies, with a view to promoting sustainable development. Interconnections between water protection requirements and other policies must be deepened in agriculture, cohesion policy, development, energy, enterprise, fisheries, the internal market, research and innovation, trade and external relations, transport, economic and financial affairs. This issue was further stressed in the conclusions of the Environment Council of 21 June 2011
.

With respect to EU policy on research and innovation, it is clear that successful policy making goes hand in hand with a solid knowledge base that can be translated into scientific support, studies, technical guidance, practical experiences, environmental standards and tools. There is also much to be gained from better integration of key scientific findings into EU and national water policies. Regarding the forthcoming Blueprint to Safeguard European Waters, it is essential to make use of all relevant scientific knowledge, to identify gaps, and set a research agenda for the next 10 years to facilitate the implementation of an integrated and adaptive management approach for water resources.

The global dimension of water challenges makes 'water' a priority topic for the international dimension of EU-Member States cooperation. In 2008, the Council called upon Member States and the European Commission to form a new partnership for international science and technology cooperation. Ways to coordinate international research activities with and vis-à-vis key strategic partner countries outside Europe have been examined in the context of the Strategic Forum for International S&T Cooperation (SFIC). In November 2010, an EU-Member States-India pilot initiative
 was launched on 'water and bio-resources related challenges'
. Within this pilot initiative, the Commission and participating Member States coordinate current and future cooperation activities with India (e.g. bilateral calls, networking initiatives or information campaigns). In addition, the Commission and Member States are developing a strategic research and innovation agenda with India which will focus to a large extent on water challenges. Specific research priorities of mutual interest have been identified, including urban water management, water purification and associated issues, efficient use of water for agriculture, and integrated strategic water resources assessment and management. Given the similarities in the objectives and thematic focus of the Water JPI and this Pilot initiative, synergies and mutual consistency will be ensured between the two processes when designing strategic research agendas with a clear international cooperation dimension.

Research programmes

Water research has accounted for growing numbers of projects and budget in the European Commission’s RTD Framework Programmes (FPs) since the 1980s. Over the last 10 years, Community investment in water research projects of relevance to the Water JPI scientific objectives can be estimated at over €1300 million. Annual mean public investment at Community level is thus more than €130 million, which can be added to the annual mean public investments at national level of €370 million, according to Water JPI partners' estimates.

Within successive Framework Programmes, Environment programmes for European collaborative research have been amongst the main Community instruments to co-fund water research. For instance, during the 5th Framework Programme (FP5, 1998-2002), the Key Action 'Sustainable Management and Quality of Water' under the 'Energy, Environment and Sustainable Development' Programme, supported a critical mass of researchers working towards an integrated multisdisciplinary approach to water management and the implementation of the Water Framework Directive. 

During the 6th Framework Programme (FP6, 2002-2006), the scope of environmental research activities on water was widened to include new concepts, strategies and tools to mitigate the impact of global change on water resources in Europe and worldwide. More attention was also given to the international dimension and to support to the UN Millennium Development Goals (MDGs) for water supply and sanitation. After the adoption of the Environmental Technologies Action Plan (ETAP) in 2003, research on water technologies moved up the agenda. Continued support for the Water Framework Directive took the form of a sub-programme 'Specific Support to Policies'. Also very relevant to this JPI are the following water-related European Research Area - Networks (ERA-Nets) funded in FP6: CRUE (European flood risk management research); IWRM-Net (Integrated Water Resource Management); SNOWMAN (Sustainable management of soil and groundwater under the pressure of soil pollution and soil contamination); and SPLASH (Coordinating European water research for poverty reduction). Two others also addressed water-related issues: CIRCLE (Climate Impact Research Co-ordination for a Larger Europe) and SKEP (Scientific Knowledge for Environmental Protection).

The 7th Framework Programme (FP7, 2007-2013), includes the theme 'Environment (including climate change)', continuing research on climate change and extreme hydro-meteorological events, integrated water resources management, water supply and sanitation and issues relevant for the implementation of the Water Framework Directive. There is more technological research taking into consideration the work of the Water supply and sanitation Technological Platform (WssTP). This will support eco-innovation and water-resource efficiency, contributing to the objectives of the Lisbon agenda, the EU2020 Strategy, the Innovation Union and Resource-efficient Europe flagships. In the first four FP7 calls for this theme , up to 90 water projects were selected,  representing EU investment worth over €300 million. The themes 'Environment' and 'Nanosciences, Nanotechnologies, Materials and new Production Technologies' also made a joint call to cover nanotechnologies for water treatment (EU budget of €10 million).

Following FP6 investment of nearly €33 million in new materials, processes and nanotechnologies for water treatment, the FP7 Theme on 'Nanosciences, Nanotechnologies, Materials and new Production Technologies' (NMP) has extended its water-related activities through another investment of €27 million mainly for nanostructured materials or novel membranes for potable water technologies. This includes projects in collaboration with Middle East and North African countries and a European cluster with projects on nanotechnology for water treatment. Further NMP FP7 projects on related water issues are expected, e.g. from calls on active filters and eco-efficient management of industrial water.

In FP6 and FP7, the Theme on 'Biotechnologies, Agriculture, Food', has funded several projects and actions to improve the use of water in agriculture, food and biomass production, with an overall EU budget of €45 million, addressing issues such as irrigation management, including treatment and reuse of waste water, plant breeding for drought resistance, improving water use efficiency and quality in food processing. In the work programme 2012, there are four topics that address water issues in crop production and for human consumption, such as precision irrigation, waste water treatment, plant tolerance to water stress, and detection of pathogens in drinking water, with an overall EU contribution of €30million.

The FP7 Theme 'Information and Communication Technologies' (ICT) offers opportunities for research on ICT-enabled solutions for integrated water resources management under ts objective 6.3 on 'ICT for Efficient Water management'. Three are main building blocks: innovative demand management systems, decision support systems and data management technologies. Substantial validation in real-life operational environments and collaboration with ICT industry and water utilities is a main focus. This strand builds on significant FP6 investment in ICT-enabled systems for improving environmental monitoring and risk/disaster management applications.

The 'Space' Theme supports projects that are either related to the direct use of remote sensing for water management purposes, or that have a water component such as land monitoring services dealing with land cover and land cover change including water bodies and wetland monitoring. In the context of the forthcoming GMES Initial Operation (GIO) activities, this Theme will support the provision of Pan-EU high-resolution land cover and land cover change products of interest to water managers. It will also support the European Drought Observatory (EDO) with the provision of Remote Sensing indicators and its potential extension to Africa and to South America.

The 'Security' Theme is funding an activity on drinking water security against deliberate (criminal/ terrorist) or accidental chemical, biological, radiological and nuclear contaminations, including detection and decontamination. Further activities are expected to address improving drinking water security management and mitigation of major deliberate, accidental or natural CBRN-related contaminations in large municipalities.

Many energy technologies require water for production processes and energy is a key parameter for water infrastructure operators. In FP7, the 'Energy' Theme is supporting projects on cooling for concentrated solar power, for concentrated photovoltaics, for water desalination or for combined production of electricity and fresh water (approximate budget of €51 million). This Theme is also co-funding hydropower projects (€7,6 million) to make the most of this green energy source while minimising the environmental impact of hydropower infrastructure.

The 'Socio-Economic Sciences and Humanities' Theme, together with the 'Environment' Theme, is supporting several actions related to climate-induced changes on the hydrology of Mediterranean basins, water availability and security in Southern Europe and the Mediterranean, climate change, hydro-conflicts and human resources.

Water research is also supported by the FP7 'Ideas' Programme (European Research Council), and the 'People' Programme (Marie Curie actions).

There is also the 'Capacities' Programme which includes an SME activity to reinforce the competitiveness of the European water industry thanks to a bottom-up approach, helping SMEs to extend their networks, exploit research results more effectively, acquire technological know-how and bridge the gap between research and innovation.

The Regions of Knowledge activity is supporting several projects relevant to the Water JPI with the aim of developing regional ‘research-driven clusters’ in Europe typically composed of regional authorities, universities, research centres, private companies, public bodies, etc. This activity is particularly relevant to increasing the capacity of European regions to invest in research and to contribute significantly to the economic development of the water sector.

The 'Research potential' activity helps convergence regions to strengthen the capacities of their researchers in the field of water.

The 'Science and Society' activity promotes raising the knowledge and awareness of the general public about scientific and technological developments and associated research policies. This activity could include support for awareness-raising on safe water systems, particularly in the light of objectives for reusing and recycling.

The European Strategy Forum on Research Infrastructures supports a coherent approach to policy-making on research infrastructures in Europe. Future research infrastructures activities which could be of interest for the water sector are planned in the fields of Environment and Earth Sciences which could be of interest for the water sector.

As regards international cooperation activities in the FP7 Capacities Programme, six new water-related projects were launched in 2009-2010 to reinforce research, development and innovation capacities of research centres in Southern Mediterranean countries (Tunisia, Lebanon, Syria, Palestine and Jordan). This investment of about €3 million addresses issues such as wastewater treatment, real-time monitoring of water infrastructures, agriculture, energy and coastal zone management.

Related EU initiatives

The European Union Water Initiative (EUWI)
, launched at the 2002 World Summit for Sustainable Development, seeks to accelerate progress towards the Millennium Development Goal on access to drinking water and sanitation within an integrated approach to water resources management. The EUWI is an international political initiative using a partnership approach with country governments, donors, the water industry, NGOs, and other water actors. Research was recognised as an integral component of the EUWI from the start. The EUWI Research Component provides a platform for pooling water development research activities interlinked both at EU level (through the EU RTD Framework Programme) and at Member State level (EUWI ERA-net). For example, several River Basin ‘Twinning’ projects between Europe and developing countries have been funded addressing several aspects of integrated water resources management, promoting capacity-building through on-the-job training, and proactive stakeholder participation by engaging policy makers and stakeholders in the project.
The questions of trans-boundary water resources management, integrated water resources management and conflict prevention have been identified by the European Parliament as the issues, which the European Commission should address in the water sector in developing countries. The focus is to support partner countries, stakeholder participation, institutional capacity development and inter-governmental co-operation. Programmes like ACE-Water (African Centres of Excellence in Water), RALCEA (Latin American Centres of Excellence in Water) and EUROCLIMA-Water promote the development and empowerment of regional organisations in charge of research, training, high education and capacity building. Through these research and co-operation programmes, the European Commission intends that supporting South-south cooperation is the way to decrease dependence on continuous, and Aid-dependent, capacity building actions by the North in the water sector.

As part of EU development policy, in 2004, the EU set up a Water Facility
 for the African, Caribbean and Pacific signatories of the Cotonou Agreement to help improve access to drinking water and sanitation for the disadvantaged population in those countries. The Water Facility is intended to help achieve the water and sanitation Millennium Development Goals. The goals are to halve the proportion of people without sustainable access to safe drinking water and basic sanitation by 2015, to help improve water governance and management of water resources and the sustainable development and maintenance of water infrastructure. The Water Facility mainly funds two types of activity: improving water management and governance, and co-financing drinking water and sanitation infrastructure.

The MEDA programme
 is part of EU support to develop the water sector in the Middle East and North African (MENA) countries under MEDA Regional Indicative Programming. The programme started in 2002 and operates with calls for proposals. Its aim is to improve local water management conditions through co-operation between non-profit organisations from EU countries and non-profit organisations in MENA countries, capacity building, construction of demonstration plants, technology transfer and creation of awareness. It targets three technical components, (i) water supply and wastewater reuse (urban and rural), (ii) irrigation water management, (iii) improvement of decision-making structures in irrigation, rural water supply and sanitation, and drought management.

Implementing the Water Framework Directive and other related water policies is challenging and requires regular updates as a function of new technical and scientific knowledge, tools and technologies. A Science-Policy Interfacing group has been set up on an ad hoc basis for the period 2010-2012 in the context of the Common Implementation Strategy
 of the Water Framework Directive. The aim of this group is to ensure that scientific knowledge and technical solutions are efficiently made available to policy advisors, regulators and managers and that short, medium and long-term research needs are regularly surveyed and prioritised.
The Commission (through its Joint Research Centre) also ensured a direct science-based support to the EU policies in the field of water and carries out institutional research mainly addressing pan-European and cross-border issues. Examples are the development and running of a pan-European Flood Alert System (EFAS) providing daily flood early warning information to Member State authorities, support related to climate change effects on water resources, research on water scarcity and droughts while developing the European Drought Observatory, the scientific and technical support to harmonise intercalibration of the ecological water quality objectives within the context of the Water Framework Directive, the coordination of networks of national laboratories from Member States and Candidate Countries, and other research on policy scenarios for water quality and on monitoring of priority substances.

The Water Supply and Sanitation Technology Platform
 was established soon after the launch of the European Environmental Technologies Action Plan in 2004. Its goal is to strengthen the potential for technological innovation and the competitiveness of the European water industry, of water professionals and research institutions. Since its creation, this platform has analysed challenges faced by both the private and public sectors. They have defined a European vision for the water sector in the short, medium and long-term. They have also produced and revised a Strategic Research Agenda with six pilot projects: mitigation of water stress in coastal zones; sustainable water management inside and around large urban areas; sustainable water management for agriculture; sustainable water management for industry; reclamation of degraded water zones (surface water and groundwater); proactive and corrective management of extreme hydro-climatic events. The five main research themes of the Water JPI show good coherence with these six pilot projects. This should help to upscale and streamline public and private funding.
The European Institute of Innovation and Technology
 launched a Climate Knowledge and Innovation Communities (Climate-KIC)
 in 2010 to create a community with world-class innovation capability and climate change knowledge. 'Adaptive water management' is one of four pre-defined areas of excellence. Climate-KIC will explore commercial opportunities by developing sustainable solutions in adaptive water management.

In the context of the EU cohesion policy, about €22 billion are planned to be invested in water management during the period 2007-2013 (€8 billion in water supply and €13.9 billion in waste water treatment). This investment supports the Member States and regions in the development, upgrading and/or refurbishment of water infrastructures and the deployment of the necessary projects to meet the requirements of EU water-related legislation. Furthermore, part of the funding for nature protection and biodiversity, cultural heritage and landscapes, and the prevention of natural risks does also foster improved water management such as through the preservation or restoration of flood plains. With a priority on 'environment and risk prevention', water is also addressed by the INTERREG IV programmes (financed through the European Regional Development Fund
 which support cross-border, transnational and interregional cooperation and promote exchange and transfer of knowledge and good practices across regions in Europe. Water management is also a central focus both in the EU Strategy for the Baltic Sea Region
 and in the EU Strategy for the Danube Region
.

The Competitiveness and Innovation Framework Programme (CIP) includes projects promoting innovation as regards water. It comprises an Entrepreneurship and Innovation Programme (the EIP) which seeks to support innovation and competitiveness in small and medium-sized enterprises (SMEs). As part of this programme, several 'CIP Eco-innovation' projects are being funded in the field of water with a view to deploying first application and facilitating market replication. More generally, 'CIP Eco-innovation'
 supports projects connected with eco-innovative products, techniques, services or processes which aim to prevent or reduce environmental impacts or which contribute to the optimal use of resources, while the European Eco-innovation Platform (Eco-IP)
 seeks to improve the systemic support to innovative companies by support providers to speed-up market penetration of innovative water solutions.

The LIFE+ programme
 facilitates the integration of environmental (including water) issues into other policies. It finances activities that contribute to developing and implementing environmental policy and legislation except where they are eligible for funding under other Community financial instruments. More generally, it contributes to sustainable development by tackling three thematic components: 'nature and biodiversity'; 'environment policy and governance'; and 'information and communication'. The activities funded range from demonstration of innovative policy approaches to building implementation or monitoring capacities, fostering good governance, promoting networking, mutual learning and the exchange of best practice, improved dissemination of information, awareness-raising, training, communication, etc.

Other multi-lateral initiatives

The European Partnership for International Science and Technology Cooperation
 has chosen India as strategic partner country for its first pilot initiative, focusing on water-related challenges. Launched in 2008, the partnership aims to develop greater coherence in cooperation between the EU and EU Member States and major strategic partners worldwide. A Strategic Forum for International S&T Cooperation, composed of high level representatives of the European Commission and the Member States, has been set up to steer implementation of this new partnership. As regards the initiative with India, research priorities of mutual interest include urban water management, water purification and associated issues, efficient use of water for agriculture, and integrated strategic water resources assessment and management.

In the light of the multiple challenges Asia and Europe face in water resources, in October 2010, China proposed setting up a Water Resources Research and Development Centre under the auspices of the Asia-Europe Meeting (ASEM)
. ASEM is an informal process of dialogue and cooperation bringing together the EU Member States and the European Commission with 19 Asian countries and the ASEAN Secretariat. The new centre aims to jointly address challenges through S&T collaboration, and to ensure sustainable socio-economic development in Asia and Europe. The centre and the Water JPI have many water research topics in common.

The Group on Earth Observations (GEO)
 has a water-related component. GEO has since 2005 been coordinating efforts to build a Global Earth Observation System of Systems (GEOSS). GEO is a voluntary partnership of governments and international organisations co-chaired by the European Commission. GEOSS has a Societal Benefits Area (SBA) to safeguard water resources. In its 10 year implementation plan, the following water-related issues were identified: precipitation; soil moisture; stream flow; lake and reservoir levels; snow cover; glaciers and ice; evaporation and transpiration; groundwater; water quality and water use. GEOSS implementation will improve integrated water resource management by bringing together observations, prediction, and decision support systems. It will also create better linkages to climate and other data. In situ networks and the automation of data collection will be consolidated, and the capacity to collect and use hydrological observations will be built where it is lacking. The European Programme for the establishment of a European capacity for Earth Observation (Global Monitoring for Environment and Security) is one of the main European contributions to GEO.

The intergovernmental bottom-up COST initiative
 for European Cooperation in Science and Technology provides useful experience and input relevant to the Water JPI initiative. Its FP7-funded research networks can serve as preliminary pilot tools and fora to involve stakeholders across all scientific disciplines and beyond EU borders. COST actions, strategic workshops and reports have contributed to this aim in the fields of water contamination, climate-energy-water interactions, performance assessment of urban infrastructure water services, water denitrification, extreme events and urban flooding, and water management.

The Water Supply and Sanitation Technology Platform has promoted the growth of the EUREKA! Cluster for growth and innovation in water, ACQUEAU
. Supported by all EUREKA! Member States, this cluster is an industry/business-led water network’, whose aim is to promote market-driven, pan-European collaborative water research and technological development projects for the benefit of the European Water Industry. After two calls in 2010, seven projects are currently EUREKA-labelled and funded in the fields of membranes for water applications and real-time water system management.

The European Metrology Research Programme (EMRP)
 is designed to encourage collaboration between European National Metrology Institutes and partners in industry or academia. The EMRP programme, which is jointly funded by the EU and the countries participating, targeted joint research metrology projects in the field of 'Environment' including on pollution of water in its Call 2010. The aims are to improve the quality of data for policy-making and regulation (including the Water Framework Directive), underpin other environmental research initiatives through collaborative metrological research and development, and stimulate technological innovation.
SPECIFIC OBJECTIVES AND POTENTIAL OUTCOMES
A widely-based research approach is needed to address the complex challenges related to water in a multidisciplinary way, while taking into account the diversity of regional water contexts and management practices in Europe. Water knows neither political nor administrative borders. Most of the European territory falls within transboundary watersheds. Joint programming can promote a more effective use of European research potential and foster compatible transboundary solutions. It can make a significant difference in addressing such challenges beyond the scope of what any individual Member State alone can do.

The current European picture for water research appears too fragmented. Many research networks and organisations at European, national and regional levels define their agendas in relative isolation, increasing the risk of overlapping or competing research activities, sometimes carrying out work on a too small scale. Joint programming, developed in synergies with Community research programmes, will help provide an overall strategic orientation for water research in Europe, raising added value, offering opportunities for economies of scale and expanding the critical mass of research. Improved programmatic coordination will boost the return on existing national public investments. It will also contribute to the completion of ERA, which has so far seen some interesting ERA-NETs, though these were rather short with more limited ambition.
This initiative is very timely as it will complement the Europe 2020 strategy and its flagships on Innovation Union and Resource Efficient Europe by tackling a major societal challenge through increased cooperation between Member States research programmes. The Water JPI can provide new research solutions that will help boost the competitiveness of the European water industry inside and outside the internal market. It will constitute a very good complement to the industry-led European Technology Platform on Water Supply and Sanitation and the Water Innovation Partnership being designed to speed up market penetration of innovative water solutions through applying a smart combination of supply-side measures and demand-side innovation policies (e.g. public procurement, standards and legislation that promote the uptake and dissemination of innovations).

Joint programming to support EU water legislation and other policies could also benefit from the water JPI's inclusion of national programmes that can easily link up with regional and local levels, where the transfer of new knowledge and tools can significantly facilitate policy implementation.

ROLE OF THE EUROPEAN COMMISSION IN THE JPI

The Commission has encouraged Member States to pursue common visions and strategic research agendas in the domains the High Level Group for Joint Programming identified, including water. 

The Commission can provide complementary measures for this JPI, which could include support for the management structure and development of the Strategic Research Agenda of this JPI, as well as providing data, information and analysis on the state of play in Member States and at EU level. 

The Commission will explore scope for cooperation on development of concepts and solutions, both at national and EU level, with a view to promoting a holistic research approach to address water challenges and to achieve sustainable water systems for a sustainable economy in Europe and abroad.

Once this JPI is operational, the Commission will coordinate with the JPI and other relevant JPIs, and define what research work should be carried out at EU level.

�	"Joint Programming Initiative "Water Challenges for a changing World" - Maturity template submitted to the EC on April 20th, 2011 (accessible from http://155.210.150.22/jpi/)


�	Council conclusions 17226/09 http://register.consilium.europa.eu/pdf/en/09/st17/st17226.en09.pdf


�	15.07.2008 http://ec.europa.eu/research/era/docs/en/joint-programming-european-commission-citizens'-summary-468-2008-en.pdf


�	"Charting our water future" (2009), report by the 2030 Water Resources Group http://www.2030waterresourcesgroup.com/water_full/Charting_Our_Water_Future_Final.pdf


�	SOER 2010, The European environment – state and outlook 2010, EEA http://www.eea.europa.eu/soer/europe/freshwater-quality


� Water industry relates here to water management solution providers plus their users in the water supply sector.


� 	European vision for water supply and sanitation in 2030, (WssTP 2005):


http///www.wsstp.eu/files/WSSTPX0001/Communication%20Tools/Vision%202030%2007-10-05.pdf


Strategic Research Agenda 2010, (WssTP, 2010):�http://www.wsstp.eu/files/WSSTPX0001/stakeholder%202010/WssTP%20SRA%20version%20final.pdf 


�	http://ec.europa.eu/europe2020/index_en.htm


�	http://ec.europa.eu/environment/water/blueprint/fitness_en.htm


�	http://ec.europa.eu/agriculture/cap-post-2013/communication/index_en.htm


�	http://www.foresteurope.org/


�	http://www.euro.who.int/__data/assets/pdf_file/0011/78608/E93618.pdf


�	http://www.consilium.europa.eu/App/newsroom/loadbook.aspx?BID=89&LANG=1&cmsid=356


�	http://ec.europa.eu/research/era/docs/en/india-pilot-initiative-concept-note.pdf


�	http://ec.europa.eu/research/era/areas/cooperation/international_cooperation_fr.htm


�	http://www.euwi.net/


�	http://ec.europa.eu/europeaid/where/acp/regional-cooperation/water/index_en.htm


�	http://www.emwis.org/semide/initiatives/medaeau


�	http://ec.europa.eu/environment/water/water-framework/objectives/implementation_en.htm


�	http://www.wsstp.eu/site/online/home


�	http://eit.europa.eu/


�	http://www.climate-kic.org/


�	http://ec.europa.eu/regional_policy/thefunds/regional/index_en.cfm


� 	http://ec.europa.eu/regional_policy/cooperate/baltic/index_en.cfm


� 	http://ec.europa.eu/regional_policy/cooperate/danube/index_en.cfm


�	http://ec.europa.eu/environment/eco-innovation/index_en.htm


� 	http://www.europe-innova.eu/web/guest/eco-innovation/eco-innovation-platform


�	http://ec.europa.eu/environment/life/


�	http://ec.europa.eu/research/iscp/index.cfm?pg=initiatives


�	http://ec.europa.eu/europeaid/where/asia/regional-cooperation/support-regional-integration/asem_en.htm


�	http://www.earthobservations.org/


�	http://www.cost.esf.org/


�	http://www.acqueau.eu/


�	http://www.emrponline.eu/
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