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Background 

 

Following the European water Supply and Sanitation Technology Platform (WssTP) initiative, the EU Water 
sector major stakeholders prepared the suggested themes, calls and topics addressing demand-driven 
research and innovation water issues in Europe. It is proposed to include these issues in the Horizon 2020 
Work Programme for 2016-2017. Suggested priority themes and topics are primarily based on the input of 
ideas from the WssTP professional network of 130 members, WssTP Working Groups, iTAB1, Executive 
Committee, and the WssTP responses to the EC Stakeholder Consultations for the new work programmes for 
2016-2017 on different parts of H2020 in 2014, the strategic research agenda of WssTP and its members. The 
document is also the result of a joint effort by the major stakeholders of the European water sector to 
highlight key policy priorities for water to the Juncker’s Commission (2014-2019), the priorities of the EIP 
Water, and the JPI Water. The document has been explicitly consulted and approved by all the European 
water-related community2  involved. 

The document covers all the three parts of the H2020 and it is based on the EU regulation establishing and 
implementing Horizon 2020 programme. It is also streamlined with the H2020 WP 2014-2015 to avoid 
overlapping themes that have been already addressed.  

Water is an overarching and cross-sectorial theme and thus, the document takes a holistic, cross-sectorial 
approach to the demand-driven and global challenges-based research and innovation for water across science 
excellence, industrial leadership and societal challenges.  

 

----------------- 

 
  

                                                           
1 WssTP iTAB: WssTP innovation Technology Advisory Board 
2 WssTP, Netwerch2O, EWP, EWA, Eureau, Euraqua, Aqua Europa, Acqueau.  
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Mindmap of Water theme in H2020 WP 2016-2017 
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H2020 PART 1 – FUTURE AND EMERGING TECHNOLOGIES (FET): FET and 
Water 
 

H2020 PART 1 – FUTURE AND EMERGING TECHNOLOGIES (FET): FET AND WATER ...........................................................  

CALL 1: FET-PROACTIVE FOR SYSTEMIC WATER-FOOD-ENERGY-BIODIVERSITY SOLUTIONS ........................................................................  
 
 

Call 1: FET-proactive for systemic water-food-energy-biodiversity solutions  
 

Rationale 

 

FET focusses on research and innovation and supports visionary thinking to open new paths of interdisciplinary 
collaboration to support turning new knowledge into viable basis for their application. Thus FET Proactive initiative’s one 
of the strategic objectives is to support evolving water-related themes with future emerging technologies to be 
explored and used at translating research into concrete technological developments and applications by projects that 
build on proof-on-concept and taking them to the next level of development.  

Water is already becoming a limiting factor for the economic growth and jobs in certain European regions. We are at 
the crossroads, and new business models demand in sustainable water management, for its quality, availability/or 
abundance (in case of extreme events) and climate change aspects in urban and rural areas is the obvious urgent need. 
The sustainability should be considered from the competitiveness point of view and not only in terms of energy and 
environment.  

The water-food-energy-biodiversity nexus thinking expresses all the interdependences between the water uses 
illustrating how (policy) actions in one sector can have system wide effects - an example being bio-fuel production which 
impacts water availability for food production, while increasing independence of fossil fuels. Energy production requires 
significant amounts of water, water treatment and delivery requires increasing amounts of energy. Energy and water are 
essential for agricultural production, and some agricultural products are turned into fuel. Availability concerns both 
volume as its quality. The current pressures on water availability will be aggravated by climate change. The water 
challenges goes beyond industrial water needs, water is essential to society, including nature.  

Europe water services in a broad terms (as lots of industry is dependent on water as a primary resource!) need new 
business models and new way of deploying and designing, for example, high performance computing systems for 
sustainable and integrated water management at various scales. 

The complexity of the interactions hinders the ability to make decisions concerning policy development or technology 
development/implementation focus. New, system-wide computing and measuring tools are required that allow informed 
decision making on varying scales in space and time concerning and water, food, energy and biodiversity. The spatial 
scale reaches from water basin to global, the time scale from long term for policy development, to (almost) real-time, 
allowing e.g. informed short term water distribution decisions.    

Various tools will only be acceptable and successful if stakeholders from different sectors are involved at such level that 
the results are credible to all. The differences between and within sectors, for example in priorities, drivers and languages, 
need to be bridged. This combination of computer and monitoring tools and human/policy acceptability must be 
addressed by radically novel ideas and thinking for producing, delivering, and embedding scientific evidence and new 
technologies into the policy and societal/industrial processes. 

The technologies used today in relation to economy, linked or dependent on water, will not support the requirements of 
the next decades. Thus new FETs and HPC approaches, systems, technologies and methodologies linked to a precious 
water resource management are required. 
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Therefore, within the Part 1 of Horizon 2020 Future Emerging Technologies (FET Proactive), there is a need to develop a 
FET – proactive for systemic water-food-energy-biodiversity solutions which addresses, for e.g. to:  

� change the approach to FETs to ensure that we do focus on functionality of FETs and not only on technology in 
order to support sustainability and resource efficiency in water sector, as for example, we need (a) to strengthen 
data management services, to enhance the trend to produce locally (to produce more by using less resources!), 
(b) to encourage cross-sectorial transfer of solutions, thus (c) to foster innovation collaboration and to promote 
more sustainable industry, while taking inti account risk management and decision-making. 

� facilitate the provision of innovative HPC solutions, tools interoperability when predicting and managing large 
scale catastrophes, water, energy and resource efficiency and recovery. 

� brace shaping high-potential innovative technological solutions (a) in addressing emerging pollutants in water to 
include them into industry research and innovation roadmaps and value chains; (b) for the resource and energy 
recovery and the extraction and/or recovery of critical materials and other substances from various (in particular 
industrial) wastewater streams to support fostering a circular economy development in Europe at various scales, 
thus, strengthening growth and new jobs (including smart specialisation aspects);  

� reinforce of clustering prospects around these themes involving different research and industrial communities 
around them and foster exchange of results strengthening collaboration. Here, for example, High Performance 
Computing (HPC) is a crucial asset for EU innovation capacity in water sector to support its scientific and 
industrial capabilities. Interoperability of software from different research and industrial communities is a pre-
requisite to leverage the full potential to innovation. 

� develop and/or expand innovative HPC systems in water–related economic areas and services, and 
multidisciplinary applications for the support of economic growth and competitiveness and smart jobs creation in 
Europe;  

� strengthen visualisation and communication of complex interactions, big data, earth observation data, 
sensor/smart metering data (water, water quality, food production, energy consumption….) 

� support the needs of relevant EU water, waste, environmental, resource efficiency and resource recovery, health, 
and research & innovation policies. 

We need to increase timely knowledge about scientific evidence on new technologies such as resource recovery, 
alternative energy sources, next generation biofuels, water treatment. 

There is a need of water sector to establish a closer link to the other ETPs, in particular to ETP for High Performance 
Computing (HPC) systems, as currently the European economy is based on (among the other important factors) the 
availability of water resources. 
 

Possible topics could be addressed in the call:  
 

� Functionality of FETs to support sustainability and resource efficiency in water-dependent sectors of 
the societal activities. 

� FETs for High Performance Computing systems and applications’ development in water-dependent 
sectors, for e.g., to support industrial symbiosis (where water is one of the important components 
among others), water-energy-resource-efficiency-food nexuses, new algorithmic approaches on 
assessment and forecasting extreme climatic events at various scales: global, regional, river 
basin/sub-basin, local.  

� FET solutions for addressing emerging pollutants (including pharmaceuticals) in water, for e.g.,  
o Advanced sensors (micro-, nano- and detection systems) and high performance computing 

(HPC) systems and applications, 
o Detection and laboratory comprehensive methods, techniques and eco-toxicological risk 

assessment systems (e.g. DSS), 
o Assessment of micro-pollutants breakdown products, and FETs for alternatives for harmful 

substances 
o FETs for removal of micro-pollutants, emerging pollutants and chemicals, including 

pharmaceuticals 
� FET solutions for extraction and/or recovery of critical materials and nutrients from, for e.g. industrial 

waste water and brines (especially brines coming from brackish water).  
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H2020 PART 2 – INDUSTRIAL LEADERSHIP (LEIT): ICT and WATER 
 
LEADERSHIP IN ENABLING AND INDUSTRIAL TECHNOLOGIES: INFORMATION AND COMMUNICATION TECHNOLOGIES  

 
CALL 1: DIGITAL TECHNOLOGIES (ICT) SUPPORTS WATER MANAGEMENT.............................................................................................  

Topic 1: Water and ICT for Cities and Rural areas: (RIA, IA-TRL4-7, CSA).........................................................................  
Topic 2: Big Data for Smarter Water Management (RIA, IA TRL3-7): ..............................................................................  

 

Introduction:  

Digital technologies are important for the water sector. Integrated and sustainable water management urgently needs 
the enhancement of innovative generic ICT-based application–driven solutions: products and services to tackle societal 
challenges for water supply, quality, quantity, distribution, pricing, and climate-related challenges. Research and 
innovation with user-centered, demand-driven perspective (e.g. smart cities and water, circular economy, industrial 
symbiosis, sustainable solutions for smart irrigation) will contribute to the development of competitive solutions for water 
sector. Water is one of a key enabler natural resource and component for growth and competitiveness of the European 
economy in particular water-dependent industrial sectors (such as energy production, textiles, chemicals, 
pharmaceuticals, food, and leather/tanneries). 
ICT applications in water should cover: ICT research, demonstration and pilots at various scales and close to market 
replication for advanced water supply and wastewater management solutions, and collaboration and support actions for 
urban networks, highly water-dependent industries, and rural stakeholder networks. The activities in ICT-water nexus 
should support research and development of ICT systems in full respect of IPR. 

 

Call 1: Digital technologies (ICT) supports Water Management  
 
 

Possible topics to be addressed in the call:  

Topic 1: Water and ICT for Cities and Rural areas: (RIA, IA-TRL4-7, CSA) 

Rationale:  
 

ICT support to smart and integrated management of water resources, water supply and demand, providing water services 
for various economic sectors and society, will make a significant contribution to economic development, smart and green 
job creation, and increase the innovation component in the water sector. 

Digital technologies and tools, combined with environmental monitoring, can further facilitate an integrated water 
resources management in urban and rural areas, support smart irrigation, enhance performance of water management 
infrastructures, water retention structures, smart flood protection levees and offer intelligent infrastructures for 
management various industrial cycles and nexuses towards a circular economy. Design and systems engineering 
methodologies, such as process modelling, simulation and control strategies are essential to optimize existing and 
prospective processes. This is true for all types of process industries, including industries processing raw materials, water 
and waste. In the light of (raw) material scarcity and the EU strive towards a circular economy and closed loops, 
industries, including the water industry, require enhanced modelling and simulation tools which can increase efficiency in 
for example material, water, and energy use. In addition modelling and simulation tools for a more systemic assessment 
of industrial parks are lacking. While many tools are available, increased interoperability is required to benefit from 
combinations of the most advanced tools on the market.   

Of particular interest is the production, use and emission of water, a key resource in process and energy industries, and in 
water industry itself. Water symbiosis can become a relevant tool to get closed water cycles in or around industrial parks. 
Appropriate ICT tools for monitoring, modelling and operational management are a pre-requisite. 

Sustainable water management is one of the major component of a Smart City that must not be neglected. ICT 
applications in sustainable city context can help to provide local, national and international solutions only, when cities 
develop a long-term integrated strategies and implementation plans on cross-cutting city components such as water 
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supply and wastewater treatment and disposal in close synergies with climate adaptation measures in the cities and 
bordering water bodies, ICT technological and business solutions for stakeholders water cyclemanagement and smart 
citizen participation in daily management and emergency situations, energy efficiency, solid waste and transport 
management solutions.  

Challenges along the value chain of sustainable water management in cities shall target ICT industrial and technological 
leadership and should cover ICT research and innovation agendas for the generation of new components and systems to 
support energy and resource efficiency as the components in the integrated water management and to ensure a delivery 
of an optimised and advanced water management services, sensors, smart integrated systems and systems of systems. 

Digital technologies and smart solutions (including HPC systems and cloud infrastructures) in water shall contribute to the 
overall purpose to reach resource efficiency and resource (and materials) recovery, protect lives and material assets 
handling emergency in climate adaptation context, and also in implementing and monitoring a circular economy.  
Therefore it is expected at the EU level, that developing and deploying advanced ICT solutions for water it would fully 
exploit the role of ICT in, for example, (in brackets key domains of ICT focus) 

� facilitate the efficiency of a real-time integrated water resources management system in agricultural, urban 
areas, water supply and sanitation systems and bordering water bodies, and smart systems for early warning in 
integrated forecasting and management of extreme events across spatial (city, river, coast) and temporal scales 
(flash floods, sea level rise and anthropogenic adaptation); (Modelling & Simulation; Monitoring; Control) 

� the protection and sustainable management of water resources and ecosystems; (Modelling & Simulation; 
Monitoring; mobile tools for effective maintenance; Control) 

� ensuring the security and quality of water distribution/collection networks and it’s smart monitoring, (Modelling 
& Simulation; Monitoring & Sensoring & Robotics; Control; Maintain) 

� optimising the use of resources and energy in water production and treatment process; (Modelling & Simulation; 
Design, Engineering & Build Water Plants; Monitoring; Control) 

� foster interoperability between water information systems at EU and national/regional levels for example in 
addressing climate challenges. (Modelling & Simulation; mobile tools for effective maintenance Monitoring & 
Sensoring & Robotics) 

 
 
Topic 1 of the call highlights the need for solutions for the following priorities:  
 

� To improve resilience of urban services:  
(a) Near-real-time and real-time (asset) management solutions combining technical and 

operational knowledge for water supply and distribution networks, wastewater and storm-
water and other water systems, (waste)water reuse options, for example,  

� autonomous monitoring, of network behaviour via energy harvesting; modelling and 
control of techniques for water; 

� Smart Energy Management Systems in the water cycle: reduction of energy 
consumed in relation to water processing; optimal solutions for improving efficiency 
in use of water and energy: managing, demand forecasting, reducing peak water 
consumption; reuse and cascade use of water (circular economy); 

� Smart metering, sensoring for drinking and wastewater management including leak 
reduction3, associated advances in robotics and mobile tools for e.g. maintenance, ;  

(b) Advanced modelling, control and optimisation techniques for improving efficiency in the use 
of resources in water utility supply and distribution systems and networks, including a special 
focus on water cycle - energy grids and gas networks, leading to cost reduction and robust 
systems. 

� To foster creation of ‘ALL-IN-ONE’  scalable (time, space, sector): smart water systems’ platforms 
consisting of ‘plug-and-play’ components for a sustainable and integrated water management in an 

                                                           
3 leak identification, control, network modelling, detection and localization; 
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urban and rural context in order to enable models development, application and data exploitation for 
various purposes, for example,  

(a) Ecologic-economic ICT-based decision-making solutions for (i) optimal cost-effective (asset) 
management measures in water-energy-materials efficiency for a circular economy; (ii) water 
and resource efficiency, recovery and reuse in ‘water-dependent’ industries4 and water 
utilities; (iii) optimal water disposal management targeting energy saving and minimising 
impacts on bordering water ecosystems; 

(b) ICT for new business models in urban and peri-urban areas: optimal water & energy 
consumption decision support systems;  

(c) Smart ICT solutions for an optimal socio-economic irrigation (water-energy-ICT for agricultural 
and urban irrigation), for extreme event forecasting and management; 

(d) Improved and seamless use of drones / robots / mobile devices; 
(e) Improved asset management, including design, ICT for maintenance of assets, including ICT 

operations & supervision, and replacement. 
 

Topic 2: Big Data for Smarter Water Management (RIA, IA TRL3-7): 

Rationale  

The ubiquitous growth of data provides value in almost every domain of society and the water domain is not an exception 
in particular addressing global societal challenges as climate change, increased frequency of extreme events and 
increasing water stress to satisfy the needs of economy and society both in urban and rural areas. Big Data can provide 
various ways of achieving better water management, more adequate crisis management and even encouraging lower 
overall water consumption. Big data can also help large water-resources users (big industrial companies) monitor their 
water consumption in individual facilities. Feeding automated utility data into sustainability dashboards allows facilities 
managers to forecast future water needs and implement specific conservation initiatives. These goals can be achieved by 
an effective use of data. Solving these Big Data challenges is an important step towards a Smarter Water management 
approach. 

From preventing man-made disasters and hazards like overflowing rivers containing toxic waste, to natural flooding, to 
raising public awareness in water conservation and minimising impacts of drought in rural (agricultural) areas. Finally, 
simply saving costs by improving the reliability of a city’s water works and services has tremendous value. All these 
goals are possible with the effective use of Big Data technologies. Therefore it is obvious that ‘big data can serve several 
purposes, for example, (a) a short analysis of Big Data can be done in the water utilities, or (b) by providing ‘big data 
services’ in addressing global water challenges and highlighting the value of this type of information and data can bring 
to the society. 

Sensor and monitoring systems are currently providing water service companies / utilities with large amounts of near 
real-time flows of data. However this flow of data does not comprise Big Data yet. Big Data encompasses the operational 
data derived from, for example, sensors from valves and water pumps, which can be seen in monitors at any given time, 
but these supervisory control and data acquisition systems (SCADA) mainly focus on what is happening now or what has 
happened in the past. These SCADA systems can provide much more information: improve network’s efficiency, energy 
use, conditions that affect their reliability and maintenance requirements. Big Data analytical platforms with the Big 
Data storage by reorganising, assessing, analysing and presenting these data in a user friendly manner, e.g. in a map, 
huge efficiencies can be gained. Big Data analytics could add predictive models for further optimising the balance 
between performance and reliability. Big data combined with predictive models and data assessment and visualisation 
techniques may also prevent man-made disasters, such as sudden drops of water quality in supply systems, that may not 
be detected until after they are reported or after the outbreak of a contagious disease. 

                                                           
4 Textile, chemical, food, steel, metal processing, energy production, pulp and paper, mining, etc. 
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By using Big Data in creating specific water management systems and/or modelling sewer systems, Big Data can serve 
in improving city’s sewer systems performance, to optimise current sewer system, avoiding sewer overflows without 
making huge investments in reconstruction expensive sewers pipeline infrastructure. Smart city concept is also linked 
closely to the use of Big Data and based on Big Data development of new smart solutions for the optimal solutions in city 
water management, supported by reliable cloud infrastructures. 

For a large agricultural areas in particular in the South of Europe, rainfall and water are extremely important as the 
European region known from suffering from drought. Big Data technologies can provide solutions for water conservation 
and optimal use.  

Big Data can be used in intense monitoring of water quality, quantity, impact on ecology, storm flood mapping, inter-
active visualisation tools and in providing an advanced warning information about the impact and extent of possible 
storm flooding in particular to inundation and erosion vulnerable coastal areas. Big Data can play a pivotal role in helping 
decision makers assess the need for infrastructure upgrades or replacement and for other mitigation measures. 

Thus by aggregating, integrating and analysing data (from both in-situ and remote monitoring) on weather conditions, 
tides, levee integrity, run off, water quality and sediments, etc. Big Data we can find solutions to better manage the water 
cycle at different levels such as local, industry, city, river basin, region, country, etc. 

Comprehensive solutions for water- ICT nexuses enabling to assess current climatic status and make comprehensive 
forecast, helps to plan and progress in economic growth and raise competitiveness of the EU, will enable to create 
intelligent and adaptive information management systems based on advanced water-climate data mining, statistical 
analysis and visual computing technology for water services in the broadest sense possible. 

Therefore the objective of Topic2 is to strengthen the EU readiness for water-related climate change and water 
challenges in various domains and to provide new tools, measures and ICT-based systems to access, analyse, exploit and 
reuse all possible forms of digital content of water-related information and data. This enables to analyse, to model and to 
visualise vast amounts of water-related data (big data).  

The current activities in Europe are not considering sufficiently the importance and the value of an industrial and big data 
collection, analyses, use and exploitation. Big Data collection, assessment methods and new models has a huge potential 
for example, (a) to optimise water (and resource) efficiency in various industrial sectors which require of using high 
quantities of water, or (b) a huge amount of weather conditions and runoff related data to be processed, systematised, 
analysed and can contribute to the sustainable agricultural development taking into account climatic change aspects and 
possible land-management changes linked to optimal irrigation systems and services for agricultural purposes. 

 
Topic 2 of the call highlights the need for solutions for the following priorities:  
 

� Climate change and water challenges: improving Big Data collection, assessment, data-driven and 
process-based models development to ensure precise forecasting methods and visualisation 
techniques to support more accurate decision-making for water-related disasters and threats: floods, 
extreme events. 

� Data and metadata solutions for water management in urban and rural areas:  
(a) big data: real-time and near real-time data collection, processing, efficient data storage and 

sharing/exchange at various scales between systems: local/urban, regional, river basin,  
(b) metadata standardization, data security, protection and privacy. 

� ICT for water applications (DSS, communication, apps development) to guide farmers (runoff, 
irrigation, advanced sensors for the assessment of soil-water content, evapotranspiration, etc. 

� Smart water networks: cloud computing and real time monitoring (EIP Water theme) 
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H2020 PART 2 – INDUSTRIAL LEADERSHIP (LEIT): Nanotechnologies in 
Addressing Water Challenges 
 
(NANO, ADVANCED MATERIALS, ADVANCED MANUFACTURING AND PROCESSING, BIOTECHNOLOGY) 
 

CALL 1: NANOTECHNOLOGIES FOR WATER CHALLENGES ...................................................................................................................  
Topic 1: Nanotechnology and Intelligent Membranes In Water Treatment and Recovery of Materials: Applications 
and Emerging Opportunities (RIA, IA – TRL3-7) ...............................................................................................................  
Topic 2: Nanotechnologies for the Detection of Emerging Pollutants, Sensing and Monitoring (RIA, IA – TRL 2-6): .......  
Topic 3: Addressing Nano-Materials exposure to European waters. Pollution prevention and control (RIA) ..................  

CALL 2: ADVANCED MATERIALS, ADVANCED MANUFACTURING AND WATER .........................................................................................  
 

Introduction:  
 

Sustainable mastering, integration and deployment of enabling technologies such as intelligent membranes in water 
industry and/or water-intensive industries in Europe is a key factor by strengthening European productivity to develop 
effective solutions for the rapidly evolving challenges of water resources availability and quality. Climate change adds the 
extra stress to ensure the rising user needs for water. KETs used in water sector will facilitate water reuse, resource 
efficiency and recovery of materials (including critical materials) from various types of used water, in particular a 
processed water. It includes new developments and applications of nanotechnology, nano- and micro-electronics, use of 
membranes, and their different combinations that can lead to the technological leaps. Nanotechnology-enabled water 
and wastewater treatment promises to provide new treatment capabilities that could allow economic utilisation of 
unconventional water resources to expand the water supply.  

The potential impact areas for nanotechnology in water applications are divided into three categories: (1) treatment and 
remediation, (2) sensing and detection, and (3) pollution prevention5, (4) health and environmental impacts.  

Although nanotechnology enabled water / wastewater treatment processes have shown great promise in laboratory 
studies, their readiness for commercialisation varies widely. Some are already on the market, while others require 
significant research before they can be considered for full scale applications. The future development and market 
replication face a variety of challenges including technical hurdles, cost-effectiveness, and potential environmental and 
human risk. Therefore numerous interactions of these technologies and their use in water sector, such as intelligent 
membranes, nanotechnologies, nanomaterials use, needs to be further exploited overcoming these barriers also involving 
close collaboration of various stakeholders.  

There are the following major research and innovation needs for full-scale applications of nanotechnology in water / 
wastewater treatment.  

� Firstly, the performance of various nanotechnologies in treating real natural and wastewaters needs to be 
tested. Further pilot, demonstration studies and new large-scale applications in a real working environment need 
to be done under a more realistic conditions to assess the applicability and efficiency of different 
nanotechnologies as well as to validate nanomaterial enabled sensing technologies.  

� Secondly, the long-term efficacy of these technologies is largely unknown as most laboratory studies were 
conducted for a relatively short period of time. Side-by-side comparison of nanotechnology enabled systems and 
existing technologies in water and wastewater treatment is in great need.  

� Thirdly, the acceptance and application at the commercial scale of nanotechnologies strongly dependent on the 
cost-effectiveness as well as potential risk involved, including toxicity assessment studies on nanotech impact 

                                                           
5 Nanotechnology and water treatment 
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to the environment and human health. Better understanding and mitigating methods of a potential hazards 
associated with the use of nanomaterials in water and wastewater treatment needs further development to 
ensure a broader public acceptance of the adoption of these new technologies.  

The EU support will enable integration of knowledge of nanoscale phenomena combining and redesigning various 
applications of nanotechnologies into a new systems for water sector covering the following main pillars:  

(a) technological research, product demonstration at various scales including a larger-scale pilot line demonstrator 
projects and close to market replication for advanced wastewater treatment (RIA, IA-TRL 3-6),  

(b) risk assessment and toxicity studies (RIA),  
(c) cost-benefit analysis and cost-effectiveness for their massive application for water. It would bring also new 

products and systems enabling sustainable solutions in water sector for particular purposes (RIA, IA-TRL 3-7).  

 

 

Call 1: Nanotechnologies for Water Challenges 
 
 
Topics to be addressed in the call:  
 

Topic 1: Nanotechnology and Intelligent Membranes In Water Treatment and Recovery of 
Materials: Applications and Emerging Opportunities (RIA, IA – TRL3-7) 

 

Rationale:  

The increase of the tendency of various emerging pollutants in various water cycles enables demand-driven actions 
complementing the technology push of the research and innovations in water sector. Innovative actions in the application 
on membrane technologies in water will encourage the development appropriate technical standards to create the 
conditions for market replication. The basic goal of water treatment is to remove undesired constituents from water. 

Nanotechnology, the engineering and art of manipulating matter at the nanoscale (1-100 nm), offers the potential of 
novel nanomaterials for the treatment of surface water, groundwater and in particular industrial wastewater 
contaminated by toxic metal ions, organic and inorganic solutes and microorganisms. Due to nanomaterials unique 
activity toward recalcitrant contaminants and application flexibility, many nanomaterials that are currently under active 
research and development needs further piloting, demonstration and testing bringing these enabling technologies closer 
to the market. 

Membranes provide a physical barrier for such constituents based on their size, allowing to use unconventional water 
resources. They require less land and chemical use and the modular configuration allows flexible design. But the major 
challenge of the membrane technology is the inherent trade-off of their selectivity and permeability. The high energy 
consumption is an important barrier to wide application of membranes as well as membrane fouling adds the energy 
consumption and complexity of the process design and operation.  

Thus innovative solutions to overcome the challenges of membranes applications to water treatment are needed. 
Intelligent membranes and nano-technologies testing in water sector would integrate various individual technologies 
resulting in technology validation. For example, for zero-liquid discharge technologies for industrial brines, closing the 
cycle of waste water in an industrial environment, recovery of materials in particular critical materials from water, could 
optimise the use of a virgin materials. Similarly, nano-technologies for safe water without viruses, pathogens or emerging 
pollutants would complete and qualify systems and bring them closer to the market. Thus, safety and sustainable 
application of nanotechnologies in water sector could be ensured. 

Research and innovations in membrane nanotechnologies have wide prospects in industrial water treatment (as food, 
chemical, textile industry, thermal and nuclear power, housing and water utilities) as well as recovery of valuable 
materials. For example, for water purification and treatment, the use of membrane processes, innovative sorbents, 
innovative coagulants, membrane bioreactors, replacement of water supply facilities (e.g. nano-coatings).  
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Within the category of treatment and recovery of resources, nanotechnology has the potential to contribute to long-term 
water quality, availability, and viability of water resources, such as through the use of advanced filtration materials that 
enable greater water reuse, recycling, desalinization.  

 

 

The following priority sub-topics needs further development at the European scale going closer to the 
market:  

 

1. Nanomaterials and water filtration: key components of advanced water purification and desalination 
technologies; nanotechnology membranes (nanostructured filters and nano-reactive membranes) 

(a) Nano-filtration for water and waste water treatment (in for e.g. applications in softening 
water, brackish water treatment, industrial water treatment and reuse, product separation in 
the industry, salt recovery and desalination); nano-filtration membranes, membrane 
materials and manufacturing techniques and their further deployment in testing, piloting, 
demonstration by using assessment and analysis of their performance by modelling, creating 
new innovative modules, membrane characterisation and applications for waste water 
treatment (IA-TRL 3-TRL6); 

(b) Electrospinning nanofibers for water treatment applications including filtration, solid phase 
extraction and reactive membranes 

2. Nanozymes for biofilm removal (e.g. further testing, piloting and use of self-immobilization of 
enzymes, single-enzyme nanoparticles, new technologies for enzyme stabilization, etc. for biofilm 
removal and control agents).  

3. Nano-solutions for resource recovery: e.g., extract critical materials and heavy metals from 
wastewater by using various applications, such as nano-adsorbtion (carbon-based, metal-based, 
polymeric nano-adsorbents and their regeneration for reuse), membranes and membrane processes.  

4. Development of zero-liquid discharge technologies for industrial brines: integration of separation and 
concentration technologies for the recovery of water and by-products;  

5. Generation of new hybrid membrane systems for water treatment increasing synergy between 
membrane systems and biology, oxidation, adsorption, coating, etc., including: 

(a) Potential of application of nanofibers and nano-biocides in water purification (addressing 
biofouling/biofouling control in membrane systems and processes6 caused by bacterial load) 
and their possible demonstration, piloting bringing technologies closer to the market (TRL3-
TRL6);  

6. Membrane nanotechnologies7 and technologies for nano-products8 for advanced industrial9 and 
hotspots10 wastewater treatment; (RIA, IA - TRL4-611)  

(a) Nano-structured membranes and nano-catalysts methods; Bio-inspired, bio-mimicking (e.g. 
organo-mineral) membranes and processes; bio-based economy concepts; 

(b) Demonstrations in testing and piloting methods for preparing nano-activated membranes 
(NAM) 

(c) Application of nanotechnology products as membranes, materials focusing on reverse 
osmosis in water treatment;  

(d) Environmentally friendly designs in membrane processes: innovative operating conditions 
(high feed water recovery, low chemical use), membrane production as well as recovery and 
disposal with low footprint, biodegradable or recyclable membrane materials, (bioplastic), 

                                                           
6 Biofouling is accumulation and growth of organisms on the membrane surface and leads to increase in the required feed pressure; These results in a 
reduced production capacity and/or frequent membrane cleaning. 
7 Such as, baro membrane and electro membrane processes, membrane nano  and bio reactors, membrane degassing; 
8 as carbon nanotubes, catalysts, dendrimers, zeolites, nano filtration, reverse osmosis, ion exchange membranes, etc. 
9 food industry, biotechnology, chemical engineering, housing and water utilities, thermal and nuclear power engineering, microelectronics 
10 e.g. hospitals 
11 testing them in the pilot and demonstration cites towards innovative production lines; 
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low energy treatment and handling of membrane waste streams (concentrates, brines etc.), 
reuse of valuable constituents 

7. The development of highly effective and low-cost technologies for removal of micro-pollutants 
(emerging pollutants) from industrial and domestic waste waters; (RIA, IA TRL 4-7); 

8. Boosting the value of Membrane Technologies in water: Market Replication and Business Models (IA-
TRL6-8) 

Historically, membrane separation processes developed for the industrial manufacturing of high value 
products: energy production (nuclear power), pharmaceutical/medicine and food/ beverage industries . 
Water is a good that needs to be produced for large volumes and at low cost (typically 1€/m3), requiring 
huge amounts of membrane surface with as low as possible specific production costs. 

(a) Production of large quantities of membrane and modules, reducing the production costs 
through economy of scale, and scaling-up and integrating the modules in large systems.  

(b) Integration of electrochemical technologies for industrial waste valorisation: electro-dialysis 
(mono and bipolar technologies metathesis) production of chemicals (acids and bases); 
development of low cost technologies for efficient separation of interferences; 

 

Topic 2: Nanotechnologies for the Detection of Emerging Pollutants, Sensing and Monitoring (RIA, 
IA – TRL 2-6): 
 

Rationale:  
 

At the EU level and globally, we are facing the increasing challenges posed by a variety of pollutants and chemicals 
entering the global, industrial and domestic water cycles. However, the availability of knowledge to the paths and 
exposure of nanomaterials to European waters12 is still very scattered and the analytical methods of detection of these 
emerging new materials needs advancement. Engineered nanoparticles, for example, could eventually appear in various 
environments, and the related factors of a potential risk to human and ecological factors are largely unknown and subject 
to much debate.  

Therefore there is a need to further studies and assessment of toxicity of nanomaterials including the toxicological 
impact of nanoparticles on different aquatic organisms. It is important to continue testing and piloting nanoparticle eco-
toxicity before we embark a large-scale use of engineered nanoparticles in water applications.  

A major challenge for water/wastewater treatment is water quality monitoring due to extremely low concentration of 
certain contaminants, the lack of fast pathogen in particular microbial pathogens detection as well as their complexity 
of the water/wastewater matrixes. Innovative sensors with high sensitivity and selectivity and fast response are in a 
great need. Pathogen detection is of critical importance to public health. Many of pathogens are associated to the 
outbreaks with drinking water.  

An adequate supply of safe drinking water is one of the major prerequisites for a healthy life. Nevertheless, waterborne 
diseases, for example, are still a major cause of death in many parts of the world, particularly in those with compromised 
immune systems problems. As the epidemiology of waterborne diseases is changing, there is a growing global public 
health concern about new and emerging infectious diseases. An important challenge is therefore the rapid, specific and 
sensitive detection of waterborne pathogens.  

The nano-scale has already stimulated the development and use of novel and cost-effective technologies for remediation, 
pollution, catalysis and others, but nanotechnologies will offer significant opportunities for drinking water treatment 
with the potential to ensure a long-term water quality without viruses, pathogens and other emerging pollutants.  

Within the category of sensing, monitoring and detection, of a particular interest is the development of new and 
enhanced sensors to detect biological and chemical contaminants at very low concentration levels in the environment, 
including water. 

Innovations in nanotechnology and nano-sciences are having a significant impact in bio-diagnostics, where a number of 
nanoparticle-based assays and nano-devices have been introduced for bio-molecular detection.  

The uses of nanotechnology in areas relevant to water purification, including separation and reactive media for water 
filtration, while nanomaterials and nanoparticles for use in water bioremediation and disinfection is another challenge. 

                                                           
12 Milieu Ltd study on nanomaterials exposure: http://ec.europa.eu/environment/chemicals/nanotech/pdf/exposure nanomaterials.pdf 
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Therefore, fostering further developments and testing of nanotechnologies for the applications in water, 
the following sub-topics are of the priority:  

� Emerging nanotechnologies and nano-sciences for remediation of contaminated water:  
o the use/impact of nanoparticle-based assays and nano-devices to innovative bio-diagnostics 

(for e.g., for bio-molecular detection of microbial pathogens, etc.);  
o remediation methods for industrial effluents, groundwater, surface water and drinking water; 

nanoparticles and nanomaterials for water remediation (zeolites, carbon nanotubes, 
biopolymers, zerovalent iron nanoparticles, etc.)  

� New products and processes by using nano-technologies for safe water without viruses, pathogens, 
emerging pollutants: (RIA, IA - TRL4-6) 

o Emerging nanotechnology approaches for the detection of microbial pathogens; 
o Potential to use of antimicrobial nanomaterials13 in disinfection and microbial (and 

biofouling/biofilm) control for water treatment: assessment of their merits, imitations, 
applicability and further large-scale market deployment possibilities;  

o Bottom-up technologies for intensified water purification/filtration concepts based on nano-
structured, nano-functionalized membranes and nano-film deposition for micro-pollutants 
and virus removal;  

o Advanced water detoxification technologies14, nanofibers, photo-catalytic nano-filtration 
membranes, nanostructured polymeric membranes and related manufacturing processes for 
supra-molecular recognition for removal of viruses, pathogens, hormone disruptors, 
endotoxins and antibiotics from water. 

� Risk assessment methods and models15 of using nanoparticles and nanomaterials in water treatment 
on human health and innovative solutions for the safe use of nanotechnology (TRL2-4). 

 

Topic 3: Addressing Nano-Materials exposure to European waters.16 Pollution prevention and 
control (RIA) 
 
Potential impact of nanomaterials on human health and on ecosystems as well as any potential interference with 
wastewater treatment processes including risk and eco-toxicity assessment methods needs further research and 
development facilitation in order to ensure faster nanotechnologies application and deployment in water sector. In trace 
organic or inorganic contaminant detection, nanomaterials can be used in both concentration and detection.  

Therefore the following sub-topic themes for research and innovations needs to be addressed:  

� Pathways and exposure of nanomaterials to waters; advanced analytical measurement/monitoring 
techniques and methods;  

� Development of new materials for in-situ treatment of soils and groundwater: promotion of  
integration of reactive zones and permeable barriers 

� Enhance the efficiency and cost-effectiveness of the monitoring of chemical pollutants17; 
� ICT for nanomaterials in water: modelling tools to analyse, assess and predict the risks and efficiency 

of measures;   
� Source control measures and advanced end-of-pipe technological solutions for nanomaterials removal 

from global and internal water cycle.  

                                                           
13 Such as nano Ag, nano ZnO, nano TiO2, CVTs, carbon based nanomaterials, etc. 
14 exploiting solar energy and, for example, nano engineered titanium 
15 genotoxicity, cytotoxicity tests and vivo toxicity models 
16 Support WFD / EQSD implementation addressing priority substances;  
17 Bio analytics to monitor chemical pollutants; Opportunities for more effective and efficient detection of micro pollutants in drinking water and waste 
water 
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Call 2: Advanced Materials, advanced manufacturing and Water 
 

Rationale  

 

The optimisation of use and the reuse of materials for a sustainable, resource efficient and low emission industry. 
Promoting sustainable industrial growth in Europe requires to address challenge of producing more, while consuming less 
material, less natural resources such as water, using less energy and creating less pollution including large amounts of 
waste water streams, in particular highly polluted waste water streams, from water-intensive industries (as chemical, 
textile, tanneries, food, slaughterhouses, pulp and paper, steel, cement, etc.). The aim of European industries, thus to 
increase competitiveness and create new jobs while achieving a high ecological efficiency and reducing environmental 
impact.  

There is a need to develop new products and applications, new sustainable business models and responsible consumer 
behaviour that increase the use of the renewable resources (water as a natural resource can become a limiting factor for 
growth if we continue to do the business as usual regarding water savings and efficiency actions) for sustainable 
applications, reduce energy demand in the products entire life cycle and facilitate low emission production.  

Water component in all industrial life cycles of products and processes in particular in water-intensive process industries 
is a major component to make these changes happen in Europe. Closing water cycles inside the industrial processes, 
recycling of water involving cross-sectorial cooperation for the used water additional reuse and for its storage also 
evolves energy savings and brings high added value in the decrease of the use of virgin materials that also can be 
recovered from industrial water. While from municipal water the surplus of organic materials in particular nutrients can 
be recovered and for example phosphorus as a decreasing resource, can be reused in agriculture. 

 
Therefore the following sub-topic themes for research and innovations needs to be addressed:  

 

� Harvesting water opportunities in industrial symbiosis; 
� Advanced technological solutions for addressing emerging pollutants (including pharmaceuticals) in 

water, for e.g.,  
o Advanced sensors (micro-, nano- and detection systems) and high performance computing 

(HPC) systems and applications, 
o Detection and laboratory comprehensive methods, techniques and eco-toxicological risk 

assessment systems (e.g. DSS), 
o Assessment of micro-pollutants breakdown products, and FETs for alternatives for harmful 

substances 
o FETs for removal of micro-pollutants, emerging pollutants and chemicals, including 

pharmaceuticals 
� Smart technological solutions for extraction and/or recovery of critical materials and nutrients from, 

for e.g. industrial waste water and brines (especially brines coming from brackish water). 
� Some topics can be moved here from SC5. 
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H2020 PART 3 - SOCIETAL CHALLENGE 1 (SC1): Drinking Water Challenges 
 

CALL 1: SAFE AND SECURE DRINKING WATER FOR ALL ......................................................................................................................  
Topic 1: Understanding the risks of public health posed by exposure to a combination of micro-pollutants in drinking 
and bathing water (RIA - TRL 2-5) ....................................................................................................................................  
Topic 2: Technological and managerial solutions reducing the pressures exerted by the ‘hot spots’ of emerging 
pollutants (RIA, IA-TRL 3-7) ..............................................................................................................................................  
Topic 3: Safe drinking water for all: risk and economic assessments (RIA, IA – TRL 3-6) .................................................  
Topic 4: Safe production and secure supply of drinking water. Sustainable drinking water networks (RIA, IA–TRL 3-7).  

 

Call 1: Safe and Secure Drinking Water for all 

Rationale:  

Environmental quality is an influential factor for human health and well-being. Within the environment and health 
discussion, water has a special position. Save and healthy drinking water is required for human consumption, but human 
consumption and other use are a significant pressure on water resources, both bathing water and drinking water. In 
particular emerging pollutants may pose a risk to Europe’s public health. Due to lack of proper water supply and 
sanitation other contaminants and water-borne diseases are major risks to public health. In a long-term, everyone must 
have the access to secure drinking water of high quality and of a sufficient quantity, through the development of services 
and products ensuring compliance with evolving stricter demands of the protection of raw water sources and its 
treatment in a changing climate. 

Hence, good quality of (drinking) water is one of the factors underlying good health and well-being.  

Pollution of water resources originates from different sources, such as emission of domestic and industrial waste water 
and various agricultural pressures, e.g. runoff and drift of nitrates, pesticides and medicinal products for veterinary use.  
Microbiological risks (bacteria and viruses) stem from ineffectively used/misused chemicals and inadequately treated 
wastewater. It is expected that climate change will further increase the pressures on water. Likewise, increasing 
pharmaceutical use due to both new pharmacological developments and aging population poses a risk to environmental 
and public health, mainly via water.    
Too little is known about the actual risk of public health due to combinations of trace contaminants, both in terms of 
direct health effects, and in terms of increasing pressures on water resources exerted by domestic use, feeding forward to 
direct health effects through the water cycle.   
Chemical water pollution needs to be tackled by introducing pollution control measures at the source of its generation, in 
order to avoid hazardous substances entering the water cycle (for e.g., cleaner production methods, waste minimization). 
To this end the relevant sectorial legislation (e.g. authorization schemes) on medicinal products for veterinary use, 
nitrates and pesticides should take into account the risks they cause to water resources, especially those used for the 
abstraction of drinking water.  

End-of-pipe solutions, using smart and advanced treatment technologies, should be considered an option of last resort as 
they are not sustainable in the long term, due to increased energy consumption, additional use of chemical substances 
combined with the production of non-wanted transformation products and increased sludge handling. Emerging micro-
pollutants such as medicinal / pharmaceutical products for human use and micro-plastics pose concerns to citizens, water 
utilities and decision makers. A source control approach, preventing hazardous substances to enter the water cycle, 
must be adopted and the polluter pays principle fully implemented. 

The innovative solutions to be supported at the European level also contributes to the implementation of EU health and 
environmental policies and initiatives (such as implementation of drinking water directive, strengthening the 
implementation of Environmental Risk assessment protocols for pharmaceuticals before putting them to the market, the 
implementation of EU Pharmacovigilance legislation, etc.). It will improve surveillance and preparedness of different 
stakeholders cooperation via coordination and support actions (e.g. pharmaceutical production companies, agricultural 
companies and drinking water supply utilities) and work together to stop new emerging trends of emerging pollution of 
drinking water raw sources with the deployment of testing and validation screening methods to ensure drinking water 
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quality for each EU citizen taking into account and interlinking the global water cycle with the use of chemicals, fertilisers, 
pharmaceuticals and medicinal products in general. 

Today we are vulnerable because, as a rule, the treatment processes in the waterworks are not modified to deal with 
greater discharges of microbiological and chemical contaminants, which may have serious consequences for human 
health. Other health hazards are materials that come into contact with drinking water during its production and 
distribution, as well as poorly maintained water mains. Throughout Europe and the world large investments are needed 
to develop new and replace aging water supply and treatment infrastructure. In these times of austerity such investments 
need to be carefully selected. Evidently, public health considerations are key to an appropriate distribution of investments 
over protecting raw water sources and advanced treatment and distribution. Planning for water must be included in 
community planning at an early stage.  

Therefore transnational approaches and innovative solutions has to be elaborated at the European level  

� Firstly, on better understanding of actual public health risks posed by in particular chronic exposure to 
combinations of micropollutants (including emerging contaminants and ‘watch list’ compounds) in drinking and 
bathing water.  

� Secondly, on proposed new advanced solutions of preventive and protective measures based on  
(a) drinking water source control methods,   
(b) advanced drinking water treatment methodologies, and  
(c) innovative approaches to exposure and toxicological assessments,  

to ensure safe drinking water supply as one of the basic component for citizens health.  

� Thirdly on technologies and processes reducing the pressures exerted by the health and pharmaceutical sector 
on water resources, for example, inclusion of water component in the industrial value chains of pharmaceutical 
and chemical industries, enhanced purification of hospital waste water, domestic technologies and processes to 
hazardous substances to enter the (waste) water streams. 

 

� Fourthly, a better understanding of risks of large scale compromised drinking water production and distribution 
processes on public health, including development of technologies and processes to monitor, manage and reduce 
such risks, including technologies as sensoring and early warning. Sub-points are amongst others: 
� Quality systems for drinking water, assessment of health effects, risk assessment of contamination sources, 

methods of measurement for chemical and microbiological risk markers, chemical and microbiological 
barriers, reduction of natural organic matter, resource efficient treatment and distribution, as well as 
artificial recharge. 

 

� Biological stability of drinking water distribution in urban and rural areas; fault detection and diagnosis, 
fault-tolerant control in critical infrastructure systems.  

 

� Health effects of pipe materials, as well as markers for the assessment of drinking water quality. 
 

� Systems to manage drinking water cycle:  
smart water grids, innovative methods, and integrated management solutions and technologies, 
ICT and sensor-based decision support solutions (for e.g., ultrasonic sound, magnetic wave, radar 
technologies) for the inspection and management of drinking water supply networks. 

Large investments are needed to create better security in the supply of drinking water and more healthy years by better 
quality of water. Raw water sources need to be better protected, and planning for water must be included in community 
planning at an early stage. The treatment processes of waterworks must function also in a changed climate and reflecting 
social aspects. 
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Topics to be addressed in the call:  

 

Topic 1: Understanding the risks of public health posed by exposure to a combination of micro-
pollutants in drinking and bathing water (RIA - TRL 2-5) 
 
 

Topic 2: Technological and managerial solutions reducing the pressures exerted by the ‘hot spots’ 
of emerging pollutants (RIA, IA-TRL 3-7)  

(For example, industry producing and using chemicals/pharmaceuticals, hospitals) on the internal and 
global water cycle and water resources) 

 

Topic 3: Safe drinking water for all: risk and economic assessments (RIA, IA – TRL 3-6) 
 

� The value of water, tools for conflict management, tools for risk analysis, acts, as well as 
remediation techniques and protection of raw water sources. 

� Climate change effects on waterborne diseases; virus detection and control systems to produce 
and distribute safe and virus free drinking water (membrane technologies, oxidation technologies, 
UV, adsorption technologies, etc.). 

 

Topic 4: Safe production and secure supply of drinking water. Sustainable drinking water 
networks (RIA, IA – TRL 3-7). 
 

� Quality systems for drinking water, assessment of health effects, risk assessment of 
contamination sources, methods of measurement for chemical and microbiological risk markers, 
chemical and microbiological barriers, reduction of natural organic matter, resource efficient 
treatment and distribution, as well as artificial recharge. 

� Biological stability of drinking water distribution in urban and rural areas; fault detection and 
diagnosis, fault-tolerant control in critical infrastructure systems.  

� Underground water functions and management solutions for drinking water supply: innovative 
solutions in avoiding various blockages of wells; optimised renewal of water mains, the health 
effects of pipe materials, as well as markers for the assessment of drinking water quality. 

� Systems to manage drinking water cycle:  
smart water grids, innovative methods, and integrated management solutions and 
technologies, ICT and sensor-based decision support solutions (for e.g., ultrasonic sound, 
magnetic wave, radar technologies) for the inspection and management of drinking water 
supply networks. 
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H2020 PART 3 - SOCIETAL CHALLENGE 2 (SC2): Water-Agriculture Interlinks   
 

CALL 1: SUSTAINABLE AGRICULTURE FOR WATER EFFICIENCY AND QUALITY ..........................................................................................  
Topic 1: Agricultural production – Water – Energy - Biodiversity NEXUS (CSA, RIA-TRL3-5, IA-TRL 4-7): ........................  
Topic 2: Optimal Irrigation for Sustainable Agriculture (CSA, RIA, IA)..............................................................................  
Topic 3: Food-chain Safety and Nutrient Recovery hand-in-hand for high quality of receiving waters (RIA, CSA – large 
scale collaborative projects) .............................................................................................................................................  

 

Call 1: Sustainable Agriculture for Water Efficiency and Quality 

Rationale:  

Globally, water used for agricultural irrigation amounts to about 70 % of the total water consumption. In Europe the 
amount greatly varies; the average is about 24 %, but in southern part of Europe the figure can reach up to 80 %. As the 
main user of water, agriculture therefore has a major role to play in the sustainable management of water quantity and 
quality. Safeguarding Europe’s water resources has been a priority for the EU since late 1970s tackling water pollution, 
but despite some improvement, significant challenges remain. So far, the EU has not been successful in integrating water 
policy goals into the Common Agricultural Policy (CAP). Climate change and increasing trends of extreme hydrological 
events (as floods and droughts) adds another dimension and pressure to the increased sustainable agricultural production 
efficiency needs and water resources availability. 

Agriculture is an important source of environmental pressure and the main source of nutrient pollution in water. 
Besides chemical threats to drinking water resources (nitrates, pesticides, medicinal products for veterinary use) there are 
microbiological risks (bacteria and viruses) stemming from untreated waste water caused by diffuse pollution from 
agricultural activities. With the measures foreseen in this call it would be possible to meet EU water goals proposing 
innovative management solutions, advisory systems and knowledge exchange patterns to address water pollution 
(including micro-pollutants), water over-abstraction, and implementing pollution prevention and control measures at the 
source of its generation including benefits of nutrient and energy recovery. 

More interactions on new integrated solutions, appropriate knowledge tools and services, collaboration, exchange of best 
practices are needed between agricultural production and water management (food-water nexus) to ensure decoupling 
a higher productivity needs from environmentally-friendly resource-efficient and resilient agriculture systems. We need to 
integrate sustainable agronomic and environmental goals into sustainable production patters. In this way actions and 
solutions will lead to the results in increasing productivity and resource efficiency, including water use efficiency, water 
reuse innovative solutions, friendly pest management strategies, reduced leaching of nutrients, and other chemicals 
into surface and sub-surface waterbodies.  

Nutrient recovery and reuse for agricultural purposes as a fertiliser is another advantage and challenge towards a circular 
economy, sustainable agriculture and improved quality of water resources. Actions in this call will ensure food chain 
safety and sustainable use and recycling of nutrients and will contribute to improve the state of European water 
resources. New instruments and approaches towards sustainable management and recycling of nutrients via cross-
compliance and rural development will contribute to an equitable and sustainable growth maintaining economic added 
value and employment in farming. The solutions towards a circular economy for nutrients will ensure economic and 
environmental sustainability of agriculture, bio-energies and bio-materials and in reducing EU dependency on imported 
fertilisers. Increased awareness of the potential for nutrient recovery from different agricultural wastes, by-products and 
agri-energy end streams contributes to a circular economy concept implementation in agricultural areas. Understanding 
of the real economic and employment impacts of nutrient wastage, recovery, recycling, in particular in agriculture and 
renewable energy sectors is crucial for economic growth and sustainability. Improved long term EU agricultural 
productivity by improving soil quality through appropriate recycling of organic matter and of nutrients is another 
challenge to be tackled as well. 

However, one should be taken into account, that while going to the recovery and recycling of nutrients, we need more 
scientifically proven and practically checked evidence that the levels of possible other contaminants that might enter the 
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food chain with recycled organic and inorganic nutrients will remain at the levels of safety with no risks and adverse 
impacts to the environment.  

The resulting innovations will lead towards decreased polluted water loads from agriculture and increased reuse of water 
for smart irrigation systems with a low energy use and low emission loads. It is expected that multi-disciplinary 
approaches will lead to the improvement of the efficient resource use (water, nutrients, chemicals, energy and other 
inputs) and the ecological integrity of rural areas. 

The exchange of best practices will result in the development of new business models for a sustainable water and energy 
use, and use of new technologies. These measures, due to collaborative actions of various multidisciplinary stakeholders 
at various levels (river basin, local, regional, cross-regional) will lead to the new generation of urban design and 
landscape planning, taking into account climate change and water availability and the greening of urban areas. 

The solutions and support and collaborative actions at the river basin and/or regional/local scale in this call would also 
contribute to a better coordination of the implementation of the EU relevant policies in bridging the coordination gap 
ensuring healthy and sufficient water resources and the implementation of rural development plans towards sustainable 
agriculture, best management of nutrients, pesticides and other chemicals.  

Ensuring availability of the right quantities of water at the right time is a key priority for sustainable food security. 
Agriculture is facing a huge challenge to profitable double their production by 2030 with less available water and a 
reduction in water pollution load. This field provides huge European and international potential to ensure more crop per 
drop approach. 

And the last but not least, the support in providing innovative solutions to food-water-energy nexus will contribute 
further development and the implementation of the strategic research and innovation agenda of EIP on Agriculture 
emphasising the importance of addressing water challenges that are built upon synergies with the EIP on Water. 

This call in linking sustainable agriculture and water will cover research and innovation, innovation and collaboration and 
support actions in: agricultural production-water nexus, optimal and sustainable irrigation, food-chain safety and 
recovery and reuse of nutrients. 

 
 

Topics will be addressed in the call:  
 

Topic 1: Agricultural production – Water – Energy - Biodiversity NEXUS (CSA, RIA-TRL3-5, IA-TRL 
4-7):  
 
The following sub-topics are important:  
 

� Regional scenarios and partnerships in water demand management for sustainable agricultural 
production considering energy and biodiversity implications (CSA); 

� Decision support systems for competing users of water resources; creating a dynamic, incremental, 
adaptive and flexible solutions to ensure water-agri-food-energy-biodiversity interlinks taking into 
account regional downscaling of the climate scenarios, such as floods and droughts, ecological-flows 
in; (RIA  TRL 3-5, CSA); 

� Industrial symbiosis concept with agricultural focus: developing systems of an industrial symbiosis in 
rural areas and the link to industries-water providers, for the sustainable use and reuse of water; 
Developing (industrial) matchmaking platforms for the valorisation of waste water (RIA  TRL 3-7, 
CSA);  

� Land-use planning and agro-forestall land distribution as a tool for integrated water management;  
� Integrating water component into the implementation of the roadmaps (such as agricultural policy 

implementation actions via rural development plans) (CSA, RIA).  
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Topic 2: Optimal Irrigation for Sustainable Agriculture (CSA, RIA, IA) 
 
The following sub-topics are important:  
 

� Water and irrigated agriculture resilient European regions: optimal irrigation strategies focusing on 
efficient water reuse, energy saving and integrated agricultural water management under drought 
conditions; smart irrigation systems;  

� Addressing the impact of climate change mitigation and adaptation through the water cycle on 
agricultural production;  

� Alternative water resources for irrigation and different users: water re/use, as a part of a circular 
economy. Technological solutions for reuse of industrial wastewater in agriculture: advantages and 
challenges;  

� Incentives for water savings in agriculture: water pricing; ICT-based solutions for the alternative 
options for water supply for agriculture; additional water supply 

� Sustainable food security: develop water footprint (blue, green and grey) of products and water 
stewardship of agricultural water users;  

� Integration of new digital technologies and tools (GPS, RS (satellite, drone, proximity), GIS) for 
agricultural runoff management, incorporating climate change uncertainties into water planning;  

� Innovative digital technology (ICT) solutions for water management in a new concepts for irrigation 
(water savings, metering and online monitoring of different components, smart solutions for the use 
of the alternative water resources in agriculture); 

� ICT-water-energy nexus for sustainable agriculture towards “more crop per water and energy drop”:  
o Smart management: prediction, modelling, systems and networks optimization techniques to 

ensure highest water saving potential and optimisation of water distribution and water 
allocation in irrigation networks,  

o Water efficiency opportunities and challenges for green growth. Technologies for ‘more crop 
per drop’; deficit irrigation strategies e.g. for measuring water content in soils; irrigation 
scheduling;  

� Sensing technologies, decision support systems and communication instruments to help a rational use 
of water resources of different origin in smart irrigation. (CSA: advisory systems and networks 
adapted to different socio-economical realties in the EU regions ready to market replications). 

� Alternative raw water sources for irrigation and different users:  

o decision support systems for competing users of water resources;  

o creating a dynamic, incremental, adaptive and flexible solutions to ensure water-agri-food 
nexus taking into account regional downscaling of the climate scenarios;  

o Rain-fed agriculture and green water management opportunities for Southern European 
regions.  
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Topic 3: Food-chain Safety and Nutrient Recovery hand-in-hand for high quality of receiving 
waters (RIA, CSA – large scale collaborative projects) 
 
The following sub-topics are important:  
 

� Food chain safety and circular economy for nutrients; 
� Developing sustainable use and economic returns from nutrients in agricultural and agri-energy by-

product streams  
� Decoupling the rise of agricultural  production  

a) from the use of water resources: Crop selection and management in water scarce areas; 
water allocation scenarios and optimization methods in the increasing extreme events 
periods;  

b) and ensuring environmental protection (eutrophication, soil erosion, sustainable use of 
pesticides).  

� Agri-environmental measures: innovative technological and management solutions, collaborative 
incentives (such as water quality groups) and financial incentives in limiting discharge of pesticides 
and other emerging pollutants to surface waters with the purpose of protection of drinking water 
resources (CSA, RIA); 

� Collaborative actions on the applications of good agricultural and environmental conditions and 
awareness raising for sustainable agriculture and reducing water stress at various levels (local, 
regional, river basin, cross-country) (CSA); 

� Collaborative actions and regional partnerships in addressing pressures to waterbodies and 
strengthening the implementation of Water Framework, Nitrates directive (action plans for nitrate 
vulnerable zones), as Sustainable use of Pesticides directive (National/regional action plans for 
sustainable use of pesticides) (CSA: large scale collaborative actions); 

� Advanced technologies and sustainable management techniques and methods in the rational use of 
water resources and agrochemicals in precision agriculture: Advanced sensors for the assessment of 
soil water content and evapotranspiration, ICT / DSS to instruct farmers;  

� Systems and technologies for agricultural runoff and drainage management; nutrient fixation 
(biologically and chemically), removal, recovery and recycling, and its integration into agro-food 
chains.  

� Improvement of the knowledge base and ICT tools of nutrient management and recycling 
(interactions with agronomy, water management, ecology, animal feeds, human food and diet, 
fertilisers, recycling technologies) making it accessible and comprehensible to stakeholders and 
companies in different sectors;  

� Integration of nutrients and other recycled materials into a local circular economies. 
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H2020 PART 3 – SOCIETAL CHALLENGE 3 (SC3): – Energy and Water 
Interdependency 
 

CALL 1: ENERGY FROM WATER AND FOR WATER .............................................................................................................................  
Topic 1: SHALE GAS as the alternative energy source and water challenges (RIA, IA TRL 4-8) ........................................  
Topic 2: Energy from WATER (RIA, IA TRL 3-7) .................................................................................................................  
Topic 3: Energy efficiency and WATER (RIA, IA TRL4-8) ...................................................................................................  

 

Call 1: Energy from Water and for Water  

Rationale:  

 

Water and energy are both essential to society. The International Energy Agency has acknowledged that water is 
becoming a pressing issue in energy production. On the other hand the water sector is very much dependent on the 
energy sector, requiring significant amounts of energy.  

We need also to recognize in the EU the interdependence within the energy-water-food nexus. For example, in irrigation, 
biofuel production is strongly increasing the pressure on water resources both in terms of quality and quantity.  
On the other hand, urban areas are one of the largest consumers of energy and water in the EU and emit a 
correspondingly large share of GHG and generating a substantial amount of concentrated water pollutants via 
wastewater discharges. Finding innovative energy and water solutions (e.g. combining water and energy efficiency, 
heating and cooling supply systems and integration of renewable energy and reuse of water in the urban context), 
integrating this interlinks  within smart urban planning solutions by using advanced water and waste water treatment 
and ICT solutions for urban environment is therefore crucial in the transformation towards a low-carbon society involving 
circular economy and industrial symbiosis in the urban context. Another aspect in linking water and energy, is, a produced 
warm water when supplied, contains lots of energy that can be captured and reused. The innovative solutions on energy 
efficiency and recovery from water can provide an innovative solutions in reducing carbon footprint of energy-water 
nexus. 

Targeted initiatives of a nearly market replication solutions in support to the convergence of industrial value chains of 
the water, energy and ICT sector for smart urban applications need to be envisaged. Solutions may involve new 
technological, organisational, planning and business models for a large scale pilots according to the needs of greening the 
cities and communities towards sustainable low carbon economy, resource efficiency, reuse of materials, energy and 
resources in creating new smart jobs to be developed. 

Energy production is dependent on water availability. Flood events or prolonged periods of droughts may affect energy 
production. Energy infrastructures need to be adapted to these hydrological extremes. 

Today’s water infrastructure is often not energy efficient. As assets are replaced and modernized, this provides ample 
opportunity to increase energy savings. Biogas from waste water treatment plants, heat recovery from sewage systems 
may even lead to energy surplus. Aquifer thermal energy storage, wave energy, tidal energy, and blue energy are all 
emerging technologies that can play a major role in increasing Europe’s energy resilience. However the current regulatory 
framework poses a barrier for market deployment.  

Energy consumption patterns of Europe’s industries, including water service industry are largely unsustainable, leading 
to significant environmental and climate change impacts regarding GHG emissions as a primary impact. Real-time energy 
management in water industry will require not only technological solutions but also non-technological solutions such as 
new advisory, financing, demand management services, to optimise energy use for water supply and sanitation, water 
treatment, as well as the input from the behavioural sciences. Improved energy efficiency in water service industry and 
energy production by using water may provide one of the most cost-effective ways to reduce energy demand and water 
efficient use, reducing environmental impact.  
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Thus research and innovation actions up to the market uptake technologies are needed to reduce the energy use of the 
water sector, technologies to recover and generate energy from (waste) water and emerging technologies for water-
based renewable energies. 

Exploitation of unconventional oil and gas reserves (such as shale gas) may provide an opportunity to increase 
competitiveness of European industry by minimising their energy cost in order to access to market and demands for the 
future. The emerging fracking technology requires water during shale gas production but, more importantly, fracking 
may pose a risk to water resources. The main goal to have this alternative energy source is to be able to assess and 
minimise the risks of surface and groundwater contamination and water resource depletion, and to demonstrate 
technologies, allowing for safe and sustainable wastewater disposal. Minimising risks of water contamination, requires a 
better understanding of the reactivity, mobility, and toxicity of fracking fluid additives in the subsurface  in order to 
develop safe ‘green’ fracking fluids. Effective site-specific monitoring strategies are needed to preclude and control 
environmental hazards.  

For wastewater treatment, a variety of technological solutions does already exist but are either seen as to costly or to 
complex. The main challenge is thus to develop a range of solutions that are applicable to both centralized and 
decentralized water and waste management, to minimize the need of water e.g. by reuse of flow back, and to 
demonstrate their efficiency and economic, environmental and social viability.  

We need to explore the factors triggering the behaviour of the different stakeholders and to open the dialogue between 
the interested parties. Although some studies and experiences are available from US cases, they are not directly 
applicable to the European context. Therefore, laboratory studies, advanced modelling studies, innovative treatment 
technologies, stakeholder role models and engagement approaches all need to be developed to allow an integrated 
approach for water management on European industrial sites of unconventional oil and gas field exploitation.  

Demonstration sites, in cooperation with stakeholders in countries moving ahead, may be used in order to apply the 
strategy and methodology in terms of risk assessment and monitoring, treatment technologies, water management 
including innovative technologies as zero liquid waste solution and appropriate waste management. Mobile and 
centralized treatment plants will equally be considered. 

This integrated water management approach will allow the exploitation of unconventional oil and gas to take place 
whilst measures are being taken to prevent, reduce and manage environmental impacts. It provides a framework in order 
to involve and communicate with stakeholders, and facilitates access to new energy resources, creates new market 
opportunity for European industry by increasing their competitiveness. 
 
Call addressed to energy-water nexus should cover three pillars: integrated innovations on nexus, process & products 
demonstration at various scales and close to market replication in managing the nexus in urban, industrial and rural 
context. 
 

 
 
 
Topics to be addressed in the call:  
 

Topic 1: SHALE GAS as the alternative energy source and water challenges (RIA, IA TRL 4-8)  

� Safe and responsible/ sustainable water management for unconventional (shale) gas exploration and 
exploitation using high-volume hydraulic fracturing; (RIA, IA, TRL 4-8). 

Topic 2: Energy from WATER (RIA, IA TRL 3-7)  
 
Sub-topics of a high priority of this call:  
 

� Energy production from water sources and/or energy recovery in water flows18 through efficient 
turbine technologies; methods and techniques to reduce the use of cooling water and its impact on 
water systems;  

                                                           
18 installations of the water cycle distribution networks, wastewater treatment effluents, on rivers, diversion dams, etc. 
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� ‘Mining the sea’  technological solutions from wave energy, tidal energy, salinity differences, wind;  
� Energy recovery from wastewater treatment: e.g. advanced technologies for enhanced biogas 

production from sewage sludge19. 

Topic 3: Energy efficiency and WATER (RIA, IA TRL4-8)  
 
Sub-topics of a high priority of this call:  
 

� Combining water and energy efficiency in the urban context, integrating this nexus with smart urban 
planning solutions; 

� Energy efficiency in wastewater treatment: e.g. aeration20 technologies to reduce energy 
consumption;  

� Energy efficiency in sludge and other biomass drying systems and its coupling to renewable energy 
supply21; 

� Smart energy management systems and technological solutions in water cycle for increased 
efficiency in the energy nexus ‘generation-storage-consumption’; 

� Energy certification methodologies22 for water cycle facilities;  
� Energy efficiency and water via ICT solutions: autonomous monitoring in water networks (drinking 

and sewers) through energy harvesting23. 
 

  

                                                           
19 hydrodynamic optimisation, staged anaerobic digestion, advanced pre treatments, etc. 
20 passive and active solutions. 
21 Sludge drying is a very high thermal energy consumer; both low  and high temperature dryers. This has become the largest problem for their 
implementation (and even operation of already existing dryers) as a result of the increase of energy costs. 
22 Today there is a wide range of information on energy consumption and production in water cycle facilities with different processes, pieces of 
equipment, contaminant loads, sizes and ages. It is necessary to put all this information together in order to accurately develop the methodology. 
23 sensors needed for monitoring are often located in remote places, where no connection to the electrical network is available. Autonomous sensors, in 
the sense of energy and communications, working without batteries or the need of an electrical grid connection will allow a better monitoring of the 
network as well as an important saving in equipment and operational cost. 
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H2020 PART 3 – SOCIETAL CHALLENGE 4 (SC4):  Sustainable and 
environmentally friendly water-borne transport and infrastructures 
 

CALL 1: ENVIRONMENTALLY FRIENDLY WATER-BORNE TRANSPORT AND ITS INFRASTRUCTURE .................................................................  
Topic 1: Towards a sustainable and environmentally sound inland water transport (RIA) ..............................................  

 

Call 1: Environmentally Friendly Water-Borne Transport and its Infrastructure  
 

Rationale:  
 

Inland waterways play an important role as a source of water for domestic, agricultural, industrial and energy-related 
use. Waterways and their surrounding floodplains provide ecosystem services such as natural flood retention and are 
increasingly appreciated as places of leisure and recreation. They are also the natural environment for the flora and fauna 
to be protected by EU directives.  

Inland waterways and coastal and inland harbours are critical infrastructures for reliable, affordable and clean transport. 
Current transport patters are at a turning point and looking for innovative transport solutions by waterway to save 
significantly on costs and emissions. At the same time waterways are experiencing the effect on climate change. Adapting 
waterways and harbours, including conditions-based maintenance will be necessary.  

Inland waterborne transport is considered to be an energy efficient, safe, and sustainable mode of transport. The specific 
challenge is to establish a balance between transport systems, the natural world and other uses linked to several EU 
directives like Water Framework Directive, Floods Directive etc. To ensure good quality water in sufficient quantities for 
all legitimate uses, including ecosystem services under climate change pressure knowledge gaps need to be closed to 
create more win-win situations.  

It is essential to have resource-efficient transport that respects the environment, thus we need to reduce the 
environmental impact through targeted technological improvement in CO2 emissions of all kind of transport, including 
water-borne transport, bearing in mind that it faces varying challenges in particular aging of infrastructure to satisfy 
current environmental protection and the need of more sustainable and environmentally friendly and cost-efficient 
solutions in optimising transport operations and reducing resource consumption.  

As stated in the Resource Efficiency Roadmap, the failure to protect our natural capital and to give a proper value to 
ecosystem services will need to be addressed as part of the drive towards smart, sustainable and inclusive growth which is 
the EU’s priority Europe 2020. Investing in the Green Infrastructure approach is an important step towards protecting 
natural capital. Moreover, inland waterborne transport is affected by climate change effects in terms of water levels and 
can be hindered by water scarcity, resulting in carriers not being fully loaded. Earth observation data are essential to 
forecast and assess the extent of floods and droughts, in data-rich but in particular in data poor regions and are 
prerequisite improving assessment, saving billions on damages.  

Since the problem of aging waterborne transport infrastructure and the demand in sustainable inland water transport 
assets, rethinking is required regarding new approaches that address sustainability, resource efficiency, life-cycle analysis, 
and the creation of green infrastructures as well as new, green waterborne vessels, which may require adapted 
infrastructures. 

Expected impact: Major progress will be made in safeguarding both inland waterborne transport development and inland 
waterways as a sustainable source of water for domestic, agricultural, industrial and energy-related use. 
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Topic 1: Towards a sustainable and environmentally sound inland water transport (RIA) 
 

In order to drive an innovation agenda for facing aging waterborne infrastructure, extreme hydrological 
events and multiple use of inland waterways, the proposals should address the following issues:  

� Sustainable inland water transport developed under further integrated into other EU policies such as 
Energy, Water, and Environment to create more win-win situations.  

� Smart adaptations of all transport infrastructure to an increased frequency of extreme hydrological 
events. 

� Addressing the problem of aging waterborne transport infrastructure circular economy approaches 
ensure sustainable inland water transport assets in future investments 

� Availability of reliable and easily Earth observation data on the water cycle to support decision making 
on water management issues.  

� Availability of reliable meteorological data (winds, waves, currents) on the vicinity of harbours and 
important coastal areas. 
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H2020 PART 3 - SOCIETAL CHALLENGE 5 (SC5): Calls Addressing Water 
Challenges  
 

CALL 1: SYSTEMIC ECO-INNOVATIONS FOR WATER ..........................................................................................................................  
Topic 1: Urban ‘Mining’: From Removing Compounds to Resource Recovery And Efficiency in Water (RIA- TRL 6-7): ....  

Sub-Topic 1: Managing water in a smart city: .................................................................................................................................  
Sub-Topic 2: Transition pathways towards nexus-resilient society: a holistic approach. ................................................................  
Sub-Topic 3: Cataloguing and valorising wastewater treatment and its by-products: ....................................................................  
Sub-Topic 4: Addressing challenges for drinking water supply .......................................................................................................  

Topic 2: ADDRESSING EMERGING POLLUTANTS and securing high quality water (RA, RIA TRL2-5) ................................  
Topic 3: Water-intensive industries: solutions for water-based challenges (RIA, IA, CSA) ...............................................  

Sub-Topic 1: Optimal solutions for (re)use of PROCESS WATER in water-intense industries: .........................................................  
Sub-Topic 2: Managing COOLING WATER in a smart way in water-intense industries: ..................................................................  

Topic 4: New Business Models for Green Circular Economy and New Water Jobs (CSA, IA-TRL 5-8) ...............................  
CALL 2: NATURE-BASED SOLUTIONS FOR WATER. GREEN INFRASTRUCTURES ........................................................................................  

Topic 5: Nature-based solutions for readiness to address extreme events (CSA, RIA – TRL3-7) ......................................  
Topic 6: Nature-based solutions in water management and benefits of ecosystems services under various climate 
risks (RIA, IA TRL3-7) .........................................................................................................................................................  

CALL 3: CLIMATE SERVICES AND DECARBONISED EUROPE: FOCUS ON WATER .......................................................................................  
Topic 7: Economy-Water-Climate: management solutions (CSA, large demo, RIA) .........................................................  
Topic 8: Ecosystems and climate change (RIA, CSA, IA TRL 3-8).......................................................................................  

CALL 4: WATER PRIZE FOR BEST BUSINESS INCENTIVE .......................................................................................................................  
CALL 5: FAST TRACK TO INNOVATION FOR WATER FOR SMES ...........................................................................................................  

 

Call 1: Systemic Eco-Innovations for Water 
 

Rationale  

Societies face a major challenge to establish a sustainable balance between human needs in various its activities and the 
availability and quality of sufficient water resources. Environmental resources, including water, and the services they 
provide underpin functioning of the EU and global economy and quality of life. Despite this, water ecosystems in Europe 
and globally being degraded.  

The sustainable management of Europe’s water resources is essential to ensure a resilient Energy Union and a forward 
looking Climate Change policy. The overriding importance of the water sector for smart, sustainable and inclusive growth 
is a vital and cross-cutting theme in systemic research and innovation policies and financing instruments. Water needs to 
be integrated within other EU policies through water-energy-food-land-resources nexuses. The EU water policy should be 
based on resource efficiency and recovery, pollution source control via full implementation of a polluter-pays principle, 
and the promotion of sustainable water management as a driver for a circular and green economy stimulating industrial 
symbiosis. 

The actual importance of water is often underrated by the fact that water appears in so many different sectors of society. 
Water is a crosscutting theme in many research and innovation policy priorities. Water plays a quintessential part in 
supporting a large number of industrial activities that are heavily reliant on a constant supply of sufficient water of the 
right quality, and a large manufacturing and water services sector is a crucial economic and social driver in Europe for the 
Industrial Renaissance. Water is a crucial component for smart cities and creates new smart specialisation employment 
with more than 136,000 SMEs directly involved in the value chains of the water-related economy. Focus on urban water 
systems are of the most importance addressing global societal challenges as well as it has the highest vulnerability and 
probability of exposure to the pollutants such as organics, chemicals, nitrates, metals, pathogens as well as a number of 
increasing emerging pollutants. With the challenges arising in water sector there is a great opportunity for a rapid growth 
of jobs creation when providing sustainable solutions tacking these challenges. 
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Strengthening innovations in water, will make companies more competitive, will contribute to solving global social 
challenges, will secure resources, and will contribute to climate change mitigation and adaptation, including the 
innovative solutions addressing the risks caused by extreme water events.  

We need to combine the approaches for innovative solutions in water in order to strengthen industrial competitiveness 
by:  

� Greening the industry, strengthening actions on source control measures, going to the roots of the value chain 
of the production and pollution generation processes. Treating water as a scarce natural resource, and greening 
the industrial production cycles with the purpose of preventing pollutants entering industrial or domestic water 
cycles with the emphasis on the detection of emerging micro, nano and other emerging pollutants (e.g. 
pharmaceutical compounds), micro plastics, etc. 

� Using the ‘end-of-pipe’ approach (when water pollution is unavoidable); finding and implementing the systemic, 
innovative and advanced technological and non-technological innovations for a used-water treatment to obtain 
adequate water quality for different purposes of its re-use. Going from removing of compounds on the way to 
recovering of resources, requires the redesigning of current technologies (towards optimal product recovery) and 
the development of dedicated technological concepts (towards higher market readiness levels). 

Research and innovation actions need to contribute to provide solutions to the integrated water management for a 
sustainable EU industry by: 

� Stimulating industrial symbiosis via water reuse and recycling; removing barriers to innovations in industrial 
water cycles, including water components in the industrial value chains. Stimulating the recovery of critical 
materials and innovations in the water-energy nexus. 

� Ensuring that the EU’s investment in R&D&I is converted into business benefits in the water sector. New business 
models for sustainability and resource efficiency involving SMEs, moving wastewater up the value chain. 

� Boosting industrial green growth and a circular economy by decoupling an increase in industrial production 
from the pollution of Europe’s water resources. 

� Develop sustainable transitions in (the use of) urban and industrial water systems - ‘the next generation of 
urban and industrial water systems’ 

� Creating market opportunities, international valorisation for innovations in water and supplemental economic 
value for recovery of water.  

The European water sector has a prominent position in economy and society, it is very diverse and fragmented and needs 
to revolutionize the way public and private actors work together so as to address water-related challenges and seize on 
opportunities strengthening a demand-driven approach. The EIP on Water has already demonstrated its ground-breaking 
potential by creating resounding dynamics for collaborative research, innovation, and technological development 
throughout Europe in the water sector. This dynamic should be secured on long term to maximise the impact of the 
initiative. Closer collaboration between all EU Innovation Partnerships has to be fortified. 

The health of our ecosystems, the source of water, needs to be maintained and enhanced and the basic human right to 
water and sanitation, confirmed by the UN Sustainable Development Goal on Water, should be a reality today and for 
generations to come. To this end, water services should be affordable and, at the same time, the level of tariffs should be 
appropriate. Transparency is urgently needed as to who is using and polluting water and who is paying for it. In order to 
ensure the necessary long term investments to maintain and renew infrastructures, the WFD principle of cost recovery 
should be fully implemented. 

New micro pollutants are emerging and pose serious risks to human health and environment. At the same time, pollution 
of water resources originating from agriculture (nitrates, pesticides) and industry (heavy metals, chemical substances, 
etc.) needs to be tackled. In addition, solutions for a source control approach and measures should be proposed in order 
to prevent hazardous substances microplastics, nanoparticles and micro-pollutants from entering the water cycle as the 
most cost-effective solution. The WFD polluter pays principle must be correctly applied and should be based on inclusive 
multi-stakeholder governance. 

Water is essential but limited resources and needs are to be carefully allocated and used. Furthermore, waste water 
contains elements that could be recovered in a circular economy: energy, phosphorus, other nutrients, critical materials, 
etc. 

The EU water sector together with water-dependent industries shall create sustainable and globally competitive water 
services, products and system solutions protecting human health and the environment in Europe and around the world 
creating new opportunities for new jobs. 
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The need to attract more public and private money for innovation in the sector through tariffs, subsidies, and investments 
remains a priority. In order to boost economic acceptability of innovation in the water sector there is a need to ensure 
that the cost of water is transparent including all those external services. 
Systemic eco-innovations in water at various scales shall be boosted via industrial areas’ symbiosis, regions, river basins 
and sub-basins moving towards a circular and green economy creating new opportunities for smarter jobs in water-
related sectors. 
 

Topics to be addressed in this call:  
 

Topic 1: Urban ‘Mining’: From Removing Compounds to Resource Recovery And Efficiency in 
Water (RIA- TRL 6-7):  
 

Rationale: 
 
Develop breakthrough technologies for efficient resource recovery from (waste) water. Europe is lacking several critical 
resources, which are essential for our level of welfare and competitiveness. Therefore a transition is needed from waste 
water treatment to resource recovery. Resources which can be recovered are nutrients, metals, minerals & salts, energy 
and organic carbon. There is a need for technologies which can be applied in combination with existing technologies and 
infrastructures. At the same time the existing infrastructures are –in essence– part of the old paradigm and very costly to 
install and maintain. Source separation with more concentrated streams could greatly improve the potential, efficiency 
and purity of resource recovery. Given the desire for a true paradigm shift there is a need for breakthrough technologies, 
which at this moment will have a low TRL level.  

Water is the most used carrier of resources on earth, next to being an important resource itself. Water technologies are 
essential for resource recovery, circular economy, bio economy and eco-innovation. WssTP research and innovation 
community, having more than 130 various stakeholders, underlines the main resources to be recovered: 
 

1. Nutrients: Nitrogen, Phosphorus, Potassium, Organic Matter (from manure, humic acids)  
2. Metals, including critical raw materials 
3. Minerals and Salts (from industrial processes, drinking water  and desalination) 
4. Energy: heat, electricity, biogas and biofuels,  
5. Organic carbon (e.g. for soil improvement) and/or recoverable organic substances (for instance 

polyhydroxyalkanoates, alginates, cellulose). 
 
There are many possible sources to recover these resources from, for example municipal waste water, groundwater or 
surface water used for drinking water, industrial water, desalination brines, mining process and waste streams, 
agricultural drain waters, manures, etc. To allow resource recovery to take place we are in a transition from waste water 
treatment to resource recovery which is essential as Europe is lacking some critical resources to sustain our current way 
of life. The following essential key points: 

1. Resource recovery is important, because of Europe’s resource dependency and increasing pressure on global 
markets.  Water is of course a very valuable resource, but it is also the most used carrier of resources on earth. 

2. To keep Europe's front runner position in water treatment management and technologies we should focus on 
resource recovery as an integral part of waste water collection and treatment. Treatment schemes should be 
optimized to allow better recovery rates and material qualities adapted to local needs and capacities.  

3. From removing compounds to recovering resources, requires: Redesigning of current waste management 
systems and processing technologies (towards optimal product recovery and appropriate reuse e.g. by early 
stage separation), development of dedicated concepts (towards higher market readiness levels), integration of 
resource recovery into sanitation approaches for both concentrated urban contexts and extensive 
rural/developing countries. 
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4. Rethinking the current water management scenarios in industrial, agricultural, municipal water sector will 
allow new business opportunities for resource recovery technologies and for use of recovered resources to be 
developed and implemented in the future.  

5. Explore and create new business models to exploit resources in the most valuable and useable form possible, 
using centralised/ decentralised, separation at source, water-energy nexus, industrial symbiosis, local circular 
economy, integration with agro-food systems. Facilitate implementation of proven processes and systems, 
through demonstration, social and regulatory context, including transfer of technologies and know-how between 
different waste sectors (e.g. wastewater / manure processing). 

 
 
 

Sub-Topic 1: Managing water in a smart city: 
 

Research and innovation actions and collaborated support actions are needed to concentrate on the 
following issues: 
 

� New management scenarios in industrial, agricultural, municipal water sector;  
� Sustainable and resource efficient water management  

o Water & ICT: development of new solutions for cities that combine technical and 
operational knowledge in water domain with information and communication 
technologies; 

o Advanced modeling, simulation, control and optimization techniques for improving 
efficiency in the use of resources in utility supply and distribution systems. Special focus 
on water cycle systems, energy grids, oil and gas networks; 

o Rainwater harvesting methods and management techniques, solutions to ‘give water its 
proper place’ in urban and rural areas; 

� New technological solutions for water networks sustainable management. Improved survey and 
inspection techniques in sewer networks24.  

� Towards a new type of urban water pollution control, including a real scale demonstration of the 
long term viability of any innovative solution to end users, and the ability to improve technologies; 
(RIA, TRL5-8) 

� Sustainable and low energy water treatment technologies, including advanced comprehensive 
treatment, nano-filtration to surface water, smart grids, online sensoring, nanoparticles and 
micro-plastics, etc. 

 

Sub-Topic 2: Transition pathways towards nexus-resilient society: a holistic approach.  
(large scale demonstration, RIA, IA -TRL3-7) 
 

� Nexuses’-based solutions addressing resource scarcity and recovery at various scales; 
� Efficiently managing water in urban areas: ICT design and monitoring of waste water treatment 

towards energy and nutrient recovery; 
� Knowledge base and decision support for comprehensive nexus deployment, including ICT aspects 

to support nexus developments; 
� Operationalising water-energy-food-resources and materials-biodiversity-health nexuses; 
� Nexus management and implementation in rural and urban context at various scales (regional, 

sub-basin, local): public-private cross-sectorial partnerships, governance, the (re-) distribution of 
costs and benefits amongst stakeholders (IA, TRL 5-7).  

  
                                                           
24 Sewer networks need to be monitored and surveyed to create a reliable database on geometrical conditions to be used by numerical simulation 
models to assess quantity and quality of the networks, for their efficient management. 
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Link to: H2020 
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Sub-Topic 3: Cataloguing and valorising wastewater treatment and its by-products: 
(RIA, TRL4-8) 
 

� Recovery and (re)use of recovered resources: nutrients25; metals; minerals and salts26; 
energy27; organic carbon (e.g. for soil improvement) and/or recoverable organic 
substances28. 
 

� Recovery of critical raw materials from liquid and aqueous streams (TRL 2-3 to 4-5) 

� Recycling and reuse  of various types of treated water, rainwater and storm water as a 
resource; 
 

� Membrane technologies, sorption materials and redox process supporting internal and 
external industrial and domestic waste water reuse. See also H2020 Part 2-LEIT NMP call topics; 

 

� Resources, materials and technologies for separation, concentration and/or purification 
from various waste water types, for example: alginate, cellulose, bio-based products (bio-
plastics, biopolymers production, e.g., poly-hydroxy-alkanoates (PHA));  

 

� Valorisation of industrial brines (containing P, N, K, Mg) for production low quality and 
high quality fertilizers: developing materials and technology for separation, and 
concentration; 

o Sewage sludge ‘mining’: resource and energy recovery, reuse paths and practices; 
o Large scale production of microalgae for the production of sustainable biofuels; 

 

� Optimising and re-designing treatment systems and processes, including effective use of 
electricity and chemicals; Production and use of biogas. Biofuels and bio-based products 
(food, feed, chemicals, materials) production from wastes (including sewage sludge). 

Sub-Topic 4: Addressing challenges for drinking water supply  
 
See also H2020 Part 3 SC1- HEALTH & SC2- Sustainable Agriculture call topics. 
 
� Smart, technological (including ICT) and management solutions for a sustainable cost-

effective and safe drinking water supply; distribution and possible internal and external 
recycling in urban and rural areas (e.g. control of pumps, alarm systems, biological 
stability, on-line detection of microbial contaminants, etc.); 
 

� Source protection methodology and measures to safeguard surface water resources 
intended to use for producing drinking water; 

 

� Sustainable water supply and distribution in urban and rural areas: smart technological 
and management solutions (smart metering, technologies for assessment and recovery of 
water networks, intelligent control of pumps, alarm systems in leak detection, non-
destructive testing of network functioning, online detection of microbial contaminants, 
biological stability, energy savings, water losses  leakage reduction); 

 

� Water safety: addressing microbial and virus pollution  
o Water: innovation technologies for measurements of microbiological (chemical) 

risk markers, real time, on-line/inline sensors; low-cost imaging technologies for 

                                                           
25 Nitrogen, Phosphorus, Potassium, Organic Matter (from manure, humic acids); 
26 from industrial processes, drinking water and desalination; 
27 heat, electricity, biogas and biofuels; 
28 e.g. polyhydroxyalkanoates, alginates, cellulose. 

�

�

Link to: H2020 
Part 2 LEIT NANO 
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micro-organisms detection; low cost spectroscopic absorbance and fluorescent 
sensors (UV-VIS); 

o Develop advanced, new generation effect-based monitoring methods based on 
“omics” approach (e.g. genomics, trans-criptomics, proteomics or metabolomics) 
for safe and efficient water systems and services29; 

o Membrane technologies for water - Safe and cost-effective water supply through 
membrane technology. 
 
 
 

Topic 2: ADDRESSING EMERGING POLLUTANTS and securing high quality water (RA, RIA TRL2-5) 

� Characterization of water matrix of the raw water source:  
o Effect-based and conventional emerging pollutants’30 detection and monitoring methods, 

sensors and technologies;  
o Ecological assessment and toxicity prediction methods and techniques; 
o Destruction or removal technologies, including, for example, virus control and removal 

technologies (such as nano, membranes, oxidation, UV, in drinking and household water). 
 

� Smart and intelligent membranes31 for advanced water and sludge treatment from emerging 
pollutants:  

� Multifunctional membrane systems for simultaneous transfer of mass and information. 
Applications for water and health. 
 
 

� Source control approach for micro-pollutants (RIA TRL 1-4):  
� Methods and strategies for prioritisation of most important groups of pollutants to 

address: pollutants’ mass flow analysis, their mapping, analyses, possible exposure and 
risk to water environment. 

Topic 3: Water-intensive industries32: solutions for water-based challenges (RIA, IA, CSA) 

Sub-Topic 1: Optimal solutions for (re)use of PROCESS WATER in water-intense industries: 
 
The rationale: a growing competition for water ‘pushes’ ahead water recycling approach in water-intense industries. 
It allows water recycling to improve the overall water availability by smoothing competition and enhancing 
cooperation among the different users and consumers of water streams (industries, agriculture, urban areas, etc.).  
Recycling of water, often also allows recycling of resources and energy. The tasks to cope with this theme is also to 
analyse and valorise waste water streams and to improve the exploitation of water-bound energy and compounds 
going towards a design of zero waste water processes. Large integrated project approach in recycling process water 
would encourage to find sustainable solutions for the cross-over cooperation with non-industrial stakeholders 
towards industrial symbiosis and circular economy at different hierarchical levels. 

The following issues are important: 
� Resource and water efficiency and recovery, closing industrial water cycles (recycling, cascading); 

                                                           
29 Genomics offer great potential to trace health threatening microbes and to understand and optimize bioremediation and water treatment processes 
30 Including micro pollutants and organic pollutants 
31 Microfiltration, ultrafiltration, nanofiltration membranes, reverse osmosis membranes, ion exchange membranes, membrane bioreactors, 
dendrimer based membranes, nanoreactive, nanocomposite membranes, zeolite membranes 
32 Link with SPIRE defined industries as chemical, food, textile, metal, steel, etc. 

Link to: H2020 
Part 2 LEIT NANO 
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� Sustainable process water production by water recycling at various scales (regional, local, urban): 
managing industrial waste water as a resource in three different, but dependent new (re)cycles to 
allow cascading of different processes from various stakeholders: water, resource and energy 
(re)cycle via integrated process schemes, case studies/demo sites, LCA, in different value chains (large 
integrated project, RIA, TRL 4-9).  

� New management tools and methodologies, partnerships and business models, for best options for 
process water reuse and recycling towards market replication in optimizing water, energy and 
resource chains.  

� Greening the industry, protecting receiving waters: water efficient products and indicators for water
intensive industries. 

 

Sub-Topic 2: Managing COOLING WATER in a smart way in water-intense industries: 
 
The rationale: Cooling water is by far the largest flow in industries (ca. 90 % of all water flows) and the overall energy 
content is very significant (roughly twice a country’s power production capacity), but from low grade (30-90 °C). 
There are roughly 3 cooling types using water: 1) river or sea water once through 2) evaporative cooling of river 
water in a cooling tower and 3) circulating cooling systems with cooling tower. The challenge is to get rid or 
transform surplus heat from industries and power plants by cooling systems without further warming up and 
polluting water sources. Going beyond applying BAT and reducing the heat load or cooling demand in a plant already 
as much as possible (as depicted in BAT/BREF2016) the emission of heat to rivers can be further limited by utilising it 
for: making process water from sea, river or groundwater, making process water from waste streams contributing to 
the industry water cycle, etc. New materials are needed to optimise heat transfer in cooling systems without or with 
very low tendency for biofouling, corrosion and scaling. The impact will increase industrial production (>20%) with 
the same cooling capacity by using less water intake, less pollution (>50%) to rivers from cooling water conditioning 
chemicals. 
 
 
The following issues are important: 
� Towards an optimal water (re)use and increased productivity of water-intense industries 

development of heat- and water efficient industrial cooling systems based on river water with 
ecological advantages; Adaptation and large scale demonstrations combining various industries33 into 
symbiosis processes (Large Integrated project, RIA, TRL 4-9) 

� Financial incentives promoting high quality water and resources recycling, resource efficient business-
to-business models; 

� Scaling up applications and phasing out environmentally harmful emerging pollutants via industrial 
symbiosis:  

o Scaling up applications of nano-filtration or reverse osmosis in clean-water and a concentrate 
or brine stream of industrial waters; reuse of brines as sources for salts, minerals, nutrients, 
acids and bases but also for salty aquatic cultures (algae and fish); (IA- TRL 5-8). 

 

Topic 4: New Business Models for Green Circular Economy and New Water Jobs (CSA, IA-TRL 5-8) 
 
� Integrated planning and operation of urban drainage and waste water treatment plants 

infrastructures to enhance waterbodies protection (while minimising impacts of untreated wastewater and 
storm-water in receiving water bodies) 

� Redesign of current waste management systems and processing technologies towards optimal 
product recovery; 

� Fostering circular economy through public-private industrial partnerships (including SMEs) for the 
integrated water management via nexuses. (Foster the exchange of by-products among industries in order 
to improve resource efficiency; achieving participation from private entities) (CSA); 

� Asset management including the effects of climate change: 
� Water infrastructures (waste water and drinking water) and  

                                                           
33 Data processing centres, Chemistry, Food, Pulp and Paper, Steel, Textile, Petrochemical and Energy; 
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� economic stability for new jobs; 
� lifetime prediction tools in managing failure to drinking water assets, cost-

effective solutions for direct/indirect/social costs, failure of joints; 
� Environmentally effective and better managed water installations34. 

� Green public procurement enhancing innovation in urban water management for the circular 
economy (Note: needs to be coordinated with DG ENV not to overlap with LIFE programme); (CSA) 

� Cost-effective water management: benchmarking for cost recovery, (transparency in prices, new 
economic models, etc.); exploring innovative water tariff systems35. 

 
 
 

Call 2: Nature-Based Solutions for Water. Green Infrastructures 
 

Rationale 
 

Enabling transition towards green economy we need to focus our activities in breaking innovation obstacles in the water 
management and furthering the understanding of functioning of ecosystems, their interactions with social systems and 
their role in sustaining the economy and human well-being. Even though in the EU environmental policy ecosystem 
services are hardly mentioned explicitly, some policies as WFD clearly refer to them. The ecosystem services concept is 
one of the pillars of the assessment of the impacts to the water quality when defining good ecological status in 
waterbodies according to the Water Framework Directive. The EU regional policy is also recognising the importance of 
developing natural ecosystems as a source of economic development addressing a number of societal challenges.  

The ecosystem services are modulated by climatic conditions and geological properties, but on limited natural ranges. 
Human activity uses natural ecosystem services, and even overloads them by increasing fluxes of energy and waste, or 
degrades natural processes with toxic or disrupting compounds. To meet societal and climate challenges we have to 
design new nature-based technologies to stimulate ecosystem services. 

The priorities on nature-based solutions should focus on development of eco-engineering solutions – green infrastructures 
for water and landscape management, by developing green infrastructures that integrates functionality and biodiversity 
to cope with water pollution, extreme events, and climate change trends. 

To be efficient these new nature-based green infrastructure techniques must be inspired by natural biogeochemical 
processes supported by nature. 

Therefore, green infrastructure is a tired and tested concept that uses natural processes and organisms to provide 
ecological; economic and societal benefits (eco-engineering approach). Green infrastructures are most relevant in urban, 
rural and coastal regions for water supply, water purification and food protection. Green infrastructure is a network of 
natural and semi-natural areas providing water storage, water purification and/or water safety. Besides that this, green 
infrastructures provides environmentally-sound natural solutions there is a growing challenge in Europe to optimise their 
implementation, effectiveness, design processes and develop optimal business cases at local, regional and inter-regional 
scales. 
However, there is a lack of awareness that creates also financial barriers to implement them in river basins to support in 
achieving good ecological status of waterbodies in Europe. One of the main reasons is that they are not yet widely 
accepted by the decision-makers and various stakeholders, as they are not explicitly valued, and thus, are not attractive 
for investments to make. Therefore there is a need in strengthening exchange of knowledge and best practices in Europe 

                                                           
34 i.e. without the risk of spreading contamination and negative effects on the environment: design of inspection and maintenance programmes, 
prevention of odour nuisance and corrosion in sewers, leaks, to keep the city dry and reduce the hydraulic loading on the sewage treatment plants, 
system solutions for reduction and detention of urban runoff, design of climate adapted treatment facilities, climate and runoff models for urban 
conditions, strategies and decision support systems for green and blue zones, systems for early flood warning, flexible control and surveillance systems, 
etc. 
35 One of the main challenges WFD imposes to the water sector is recovering cost, including resource costs. Research and environmental services and its 
monetisation will allow taking into account these costs and assess their level of recovery. At the same time, new technologies and changes in customer 
behaviour allow to innovate in water tariffs. 
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to make this natural measure towards improving the environmental quality in having more healthy naturally recovered 
eco-systems. Thus we need to develop technical guidance leading to the European standards and to explore innovative 
financial mechanisms to promote nature-based solutions and green infrastructure use and best practices.  
 
 
 

Topics to be addressed in the call: 
 

Topic 5: Nature-based solutions for readiness to address extreme events (CSA, RIA – TRL3-7) 
 
� Nature-based solutions to fight extreme precipitation events/flooding (rainwater, flushes, erosion, 

buffering, floodplains, wetlands) via green flood protection infrastructures, as natural sand 
supplements, green /vegetated dikes, coastal wetlands, ‘soft’ dikes (from reuse of dredging 
sediments). Sustainable flood protection, flood risk management, integrated landscape planning in 
urban and rural areas developing large scale demonstration projects and setting up collaborative 
action group to overcome climatic challenges (IA, CSA); 

� Innovations and knowledge base in disaster risk resilience and reduction (technologies, models, DSS) 
implementing and testing management options (RIA, IA);  

� Nature-based solutions for drought prevention and risk management (RIA, CSA);  
� Enhancing river basin management in the EU: quantifying impacts of ecosystem change on ecosystem 

services; methods and tools to quantify ecosystems services that water and soil systems provide; 
Towards ‘Payment for ecosystems services’ schemes, inclusion of ecosystem services value into new 
tariffs schemes (RIA, TRL 4-7); 

� Methodologies for assessing and advising of natural resource management in a trans-boundary (EU 
and non-EU) context: knowledge sharing and transfer (CSA).  

 
 

Topic 6: Nature-based solutions in water management and benefits of ecosystems services under 
various climate risks (RIA, IA TRL3-7) 

 
� Nature-based solutions for river basin management:  

o Design of nature-based or nature-inspired technologies, stimulating natural self-purification in 
river basins; 

o Design low maintenance cost decentralized remediation technologies located at the discharge 
spots on the river catchment; 

o Interdependencies between urban and non-urban areas for watershed management problem 
solving 

o Forest management as a tool to ensure urban water supply 
o Ecosystem services quantification at watershed level, implications of ecosystem services 

enhancing for water managers, economic quantification and potential inclusion into new 
tariffs schemes. 

� Nature based solutions in the urban context:  
o Innovative nature-based technologies of ecosystem service management integrated to the 

urban blue & green grid. 
o Nature-based or nature-inspired technologies or methodologies, for restoration of degraded 

urban ecosystems and design of new green infrastructures; 
o Adapt community water management to climate variability and end-of-pipe bottleneck:  

� keep the city un-flooded and reduce the hydraulic loading on the sewage treatment plants, 
� system solutions for reduction and detention of urban runoff,  
� design of climate adapted treatment facilities, climate and runoff models for urban conditions, 

strategies and decision support systems for green and blue zones. 
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o Urban water systems and green infrastructures to cope with climate, treatment at varying salt 
levels and effluent use for various purposes (flexible control and surveillance systems, systems for 
early flood warning, technology and controls for operation of the storm sewer systems);  

o Restoration methodologies for degraded urban ecosystems, relying on water related 
biogeochemical modelling, green infrastructures and natural methods for ecosystem services; 
solutions for recovery of nutrients from wastewater effluents, constructed wetlands; 
addressing seasonal water shortage, overexploitation of groundwater resources; 

o Solutions for water treatment using nature, natural waste water treatment as an alley for 
greening economy;  

o Nature-based wastewater treatment systems36 and urban storm water treatment into 
adapted receiving water bodies. Know-how transfer to sensitive regions in developing 
countries (CSA with developing world). 

 

� Green infrastructures in rural and coastal areas 
o Pressures on the freshwater resources and the coastal ecosystems; saltwater intrusion, land 

subsidence and disappearance of wetlands; 
o Focus on water safety, purification and storage; 
o Nature-based solutions for coastal erosion, supported by the restoration of natural sediment 

fluxes.  
 

� Innovative financing mechanisms to promote green infrastructure use and share of best practices 
(CSA, IA  TRL 5-7). 

 
 
 

Call 3: Climate Services and Decarbonised Europe: Focus on Water 
 

Rationale:  

 

The aim of this call is to develop further and assess innovative, cost-effective and sustainable climate change adaptation 
and mitigation measures, tools and solutions, to address water resources availability and quality challenges, ensuring 
permanent and sustainable economic growth while fulfilling societal and eco-systems’ needs.  

To manage extremities of the changing climate and challenges caused by these extremities, we need to improve the 
understanding of climate change and the provision of reliable climate projections, where water plays a crucial role. 

Better understanding of the causes and evolution of climate change, in particular water resources availability, 
projections of this change are crucial for the society to ensure effective decision-making and adequate mitigation and 
adaptation options to ensure climate services that water resources are providing to society, economy and ecosystems.  

Improved reliability of climate projections and predictions at pertinent temporal and spatial scale such as river basin, 
sub-basin as well as urban and rural appropriate scales are needed to ensure development of improved measurements 
and data systems. Having this more accurate and reliable information and data, a more accurate models and decision-
support systems can be elaborated for resource (water and energy) efficient and climate adaptive management 
scenarios to support sustainable development and growth of economy, and decoupling the growth from the use of 
resources and negative consequences to the environment. 

We need to improve knowledge in assessing impacts and vulnerabilities and developing innovative cost-effective 
adaptation, risk prevention and management measures. 

                                                           
36 Including solutions for effluent natural treatment, use of microalgae for waste water treatment; 
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There is an urgent need to enhance the knowledge on the ability of a society, economy and ecosystems to adapt to 
climate change and to find optimal management solutions in addressing climate change and its impact to water 
resources. There is a need to improve assessment methods and techniques in analysing the impacts and vulnerabilities, 
and developing cost-effective adaptation, risk prevention and management measures towards climate-resilient 
environment, in particular in terms of availability and quality of water resources.  

We need coordinated actions to support mitigation policies that focus on impact from other sectorial policies. 
Increasing the EU resource-efficient and climate resilient economy and society requires the design of effective and long-
term low-emission strategies in our capacity to innovate on water. We need research-based innovative solutions to assess 
environmental and socio-economic risks, opportunities and impacts of climate change mitigation options, which are very 
closely linked to frequent extreme events such as floods and droughts, water flash floods in urbanised areas or increasing 
erosion.   

 
 
Topics to be addressed in the call:  
 

Topic 7: Economy-Water-Climate: management solutions (CSA, large demo, RIA) 
 

Rationale:  
 

There is a need of exchange of new approaches, methods, measures, good practices in addressing climate change and its 
impact to water resources availability and quality, with the purpose to assist mitigation policies in ensuring the EU 
transition to a competitive, resource-efficient and climate change resilient economy. Therefore the call should strive to 
provide the innovative solutions for the development and validation of new climate-water-economy models, taking into 
account energy aspect and economic instruments. The proposals should aim at testing mitigation policy options and 
water-efficient pathways and in the cross-country and cross-sectorial perspective at different geographical scales. 

 

The main priority areas are: 

 

� Economy-water-climate nexus: supporting adaptation and promoting coherence between climate 
change mitigation and adaptation strategies for overcoming challenges in water sector.  

� Climate services and probabilistic decision-making in sustainable water sector and linking cross-
sectorial issues in a regional context, improving water quality of seasonal predictions and using 
information to enhance water resources planning. 

� Optimised approaches for water resources management37 planning and response to changing climate 
o ensuring availability for all purposes of water use under changing climate in peri-urban and 

rural context; addressing challenges for water availability; 
o improving the resilience of urban services in cities;  
o improving flood frequency estimations and adaptation measures; 

� Flood risk and drought strategies in urban and rural context on the river sub-basins:  
o Sharing advanced decision-making in Europe and world-wide (CSA) 
o Creating deliberative spaces for integrated water management: innovative water governance 

and decision-making strategies supporting adaptation to climate variability and change in 
water sector; 

                                                           
37 Improvements on the management of water volumes on extreme events/floods and water scarcity and drought: hydrological aspects, Intelligent 
operation of irrigation canals and water transfers. 
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� Decarbonised technologies (energy-water-resources nexus), CO2 harvesting technologies and 
management approaches for water services and infrastructures contributing to climate change 
reduction measures (RIA- TRL 5-7). 

 

Topic 8: Ecosystems and climate change (RIA, CSA, IA TRL 3-8) 

 

The main priority areas are: 

 
� Climate impacts on ecosystems and environmental quality (RIA, TRL 4-7) 

o From catchment to coast: Sustainable water management in coastal ecosystems addressing 
climate-based and anthropogenic pressures to ensure ecosystem services; 

o Ecosystem services, eco-innovation and eco-engineering; Advancing knowledge base 
(procedures and warning tools) to manage and mitigate effects of extreme events;  

� Coping with challenges of climate change and its impact to groundwater level and quality, and aquifer 
storage. Information basis and techniques to ensure drinking water supply; sustainable subsurface 
storage of aquifer and recovery systems on the regional perspective. Exchange of experiences in the 
regions38 (IA-TRL 4-6, CSA). 

� Smart ICT knowledge-base and solutions39 analysing impacts and providing solutions to water 
resources availability, security and pressures from climate change in urban and rural context;  

� Improving resilience of urban services40 in various geographical scales (urban, regional, river basin) 
under changing climate and extreme events. Knowledge base, predictions, smart management and 
cost-effective solutions, new business models to improve flood risk management (RIA, CSA, IA TRL 3-
8);  

� The role of natural ecosystems functions into building resilience and adapting to climate change at 
river basin/ sub-basin /catchment level;  

� Integrating climate projections at short, medium and long -term, and at a local level into adaptive 
water management planning: modelling, monitoring, and communicating measure efficiency for 
supporting decision taking. 

 

  

                                                           
38 e.g. artificial recharge, geological, quantitative and qualitative aspects dealing with water scarcity, Long term effects on groundwater quality and on 
ecology in river basins; 
39 Satellite imagery, remote sensing, hydrological modelling DSS, etc. 
40 Ensuring water availability, strengthening information basis and management solutions and techniques ensure drinking water supply. 
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Call 4: Water Prize for best business incentive 
 

Rationale [draft] 
 
Specific challenge: Water is a very broad, cross cutting and innovative field with a long history of end-of-pipe 
treatment technologies dealing with the treatment of waste water as well as the technologies developed for 
water purification in preparing drinking water supply. In emerging pollutants and climate change trends, 
water technological and non-technological  managerial, collaborative innovations are becoming more and 
more urgent to cope with all challenges society, economy and ecology is facing.  
 
Fundamental basis of the Horizon 2020 is to support innovation. In this water complex context a demand-
driven research plays a critical role for the future of our society, economy and ecology. This prize is being 
offered to highlight and reward the excellence in innovation that can be found in the H2020 research 
programme as water is a cross- cutting theme and covers all three parts of the H2020 as well as the quality 
and applicability of new innovations where the researchers and industries including SMEs are involved.  
 
Scope: There are no specific categories for this prize. The participant(s) is free to submit an application 
concerning any technology and non-technological innovation that has been or is being developed in the 
European research and innovation programme and succeeded the follow up to reach a market potential or 
has been taken up (or recognized) and practically applied.  
 
The Jury evaluating submissions will consist of a group of independent experts appointed by the Commission 
knowledgeable in innovative processes, technology transfer from business and academia. The Jury will 
submit to the Commission the selected 1st, 2nd and 3rd placed winners who will receive 15,000, 10,000 and 
5,000 Euros respectively. The winners will be announced at the European water Supply and Sanitation 
Technology Platform (WssTP) annual conference  ‘Water Innovation Europe (WIE)’ organized yearly in June.  
 
Expected impact: By awarding the ‘European Prize for Innovation in water’ the Commission will showcase 
innovations in this water innovation sector and give visibility to the most dynamic, forward-looking and 
innovative research teams or industrial participants. This visibility will provide the greater potential for 
valorization with the subsequent rewards that this brings to the EU both economically and socially. 
Furthermore, presenting these awards will stimulate the research community to develop a stronger 
innovation and entrepreneur culture in the European water programme.  
 
Type of action: The form of funding will be through prizes to a total value of EUR 0.030 million. 
The form of funding will be through prizes to a total value of EUR 0.030 million.  
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Call 5: Fast Track to Innovation for Water for SMEs 
  

Rationale [draft] 
 
Objectives:  

� Reduce the time from idea to market for the new innovative technologies, services and processes 
designed by water-cycle related SMEs. 

� Increase the participation of water-intensive industry and water industry by incorporating (including)  
water into the life cycle of products, processes and services along various value chains with the 
purpose of the optimisation of water (re)use (encouraging reuse and recycling), recovery of materials 
and their reuse for the water-cycle linked SMEs (and first time SMEs’ applicants in Horizon 2020).  

� Stimulate private sector investment in research and innovation (in particular involving large industries 
to support SMEs in their value chains). Large industries has to strive to involve a creation of new SMEs 
(or strengthening existing SMEs) as a ‘satellites’ for the innovation support and market uptake, 
encourage and provide the conditions for new, smart jobs. 

� Promote research and innovation with a focus of value creation and accelerate the development of 
technologies into innovative products, processes and services. 

Type: Full-scale pilot starting in 2016.  

FTI pilot – features (might be adapted from Art. 54 RfP): 
� Open to any legal entity - consortia of no more than 5 participants per EU member state (e.g. as an 

option: 1 large industry and 3-4 SMEs) from no more than 3 different member states. 
� Funding of innovation actions (close-to-market) with the TRL starting from TRL6. 
� Proposals relating to water technology and innovation field under all H2020 WP2016-2017 topics 

related to water; 
� Grant up to € 5 million.  
� Permanently open call with two cut-off-dates per year.  
� Impact criterion given a higher weighting in evaluations.  
� Time-to-grant: 6 months. Project duration no more than 36 months. 

 
 
 

-------------------------- 
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