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The Sixth Framework Programme

Introduction

Currently, the European Commission is in the process of adopting the Sixth Multiannual Framework Programme for Research and Development (FP6), covering the period 2002 – 2006.

Compared to the Fifth Framework Programme major changes are proposed in the target research areas, the instruments and the eligibility criteria for support under FP6. These changes will have significant impact on the application process and the management of R&D projects funded under FP6. In order to anticipate on the opportunities for funding by FP6, this document gives a summary overview of the most important elements of FP6 and the added value of

PricewaterhouseCoopers Global Incentives Services (PwC GIS) in the different phases in an FP6 project, ranging from identification of FP6 eligibility to final settlement of the awarded FP6 grant.

The bulk of the Sixth Framework Programme budget will be dedicated to seven priority thematic areas:

1. Genomics and Biotechnology for Health

2. Information Society Technologies

3. Nanotechnologies, nanosciences, knowledge-based multifunctional materials and new production processes and devices

4. Aeronautics and Space

5. Food quality and Safety

6. Sustainable development, global change and ecosystems

7. Citizens and Governance in a Knowledge-based society
Genomics & Biotechnology for Health

Comparative Genomics and population genetics

Research will focus on: developing model organisms and transgenic tools; developing genetic epidemiology tools and standardized genotyping protocols.

Bioinformatics

Research will focus on: developing bioinformatic tools and resources for data storage, mining and processing; developing computational biology approaches for in silicon prediction of gene function and for the simulation of complex regulatory networks.

Multidisciplinary functional genomics approaches to basic biological processes

Research will focus on: elucidation of the mechanisms underlying fundamental cellular processes, to identify the genes involved and to decipher their biological functions in living organisms.

Technological platforms for the developments in the fields of new diagnostic, prevention and therapeutic tools

Research will focus on: rational and accelerated development of new, safer, more effective drugs including pharmacogenomics approaches; development of new diagnostics, new in vitro tests to replace animal experimentation, new preventive and therapeutic tools, such as somatic gene and cell therapies (in particular stem cell therapies) and immunotherapies; innovative research in post-genomics, which has high potential for application.

The research priorities in Genomics & Biotechnology for Health are divided into two major parts:  

1. Advanced Genomics and its applications for health and

2. Combating major diseases.
Advanced Genomics and its applications for Health

The strategic objective of this line is to foster the basic understanding of genomic information, by developing the knowledge base, tools and resources needed to decipher the function of genes and gene products relevant to human health and to explore their interactions with each other and with their environment. Research actions will encompass the following: 

Gene expression and proteomics

Research will focus on: developing high throughput tools and approaches for monitoring gene expression and protein profiles and for determining protein function and protein interactions.

Structural Genomics

Research will focus on: developing high throughput approaches for determining high-resolution 3-D structures of macromolecules

Combating major diseases

The strategic objective of this line is to develop improved strategies for the prevention and management of human disease and for living and ageing healthily. It will concentrate exclusively on integrating genomic approach through all relevant organisms into more established medical approaches for investigating disease and health determinants. The emphasis will be put on translational research aimed at bringing basic knowledge through to clinical application. Research actions will focus on the following:

Combating, cardiovascular disease, diabetes, and rare diseases

Research will focus on: integrating clinical expertise and resources with relevant model systems and advanced tools in functional genomics to generate breakthroughs in the prevention and management of these diseases.

Combating resistance to antibiotics and other drugs:

Research will focus on: exploitation of the knowledge of microbial genomes and on host-pathogen interactions for the development of vaccines and alternative therapeutic strategies to circumvent the problem of antimicrobial and other drug resistance; development of strategies for optimal usage of antimicrobials; support to the European Community network for epidemiological surveillance and control of communicable diseases.

Studying the brain and combating diseases of the nervous system

Research will focus on: understanding the molecular and cellular bases of brain function, damage, plasticity and repair, learning, memory and cognition; developing strategies for prevention and management of neurological and mental disorders and diseases.

Studying human development and the ageing process 

Research will focus on: understanding human development from conception to adolescence; exploring the molecular and cellular determinants of healthy ageing including their interactions with environmental, behavioral and gender factors.

Confronting the major communicable diseases linked to poverty (HIV/AIDS, malaria and tuberculosis)

Research will focus on: developing promising candidate interventions (vaccines, therapies and HIV microbicides) against the target diseases by sponsoring research over the full spectrum from basic molecular research, taking ad99vantage of microbial genomics, through to pre-clinical testing and proof-of principle; establishing a clinical trials programme to unite and support Europe’s clinical trial activities specifically targeted at interventions for use in developing countries; establishing an AIDS Therapy Trials Network in Europe to improve the coherence and complementarities of clinical trials of AIDS therapies for European use.

Combating Cancer

The patient-oriented approach will include three interlinked components. Research will focus on: (i) Establishing facilities for the exploitation of research on cancer in Europe; encouraging the development of evidence-based guidelines for good clinical practice and improved public health strategies by accelerating the translation of existing research results into applications, 

(ii) Supporting clinical research, particularly clinical trials, aimed at validating new and improved interventions, and 

(iii) Supporting transnational research aimed at bringing basic knowledge through to applications in clinical practice and public health.

Information Society Technologies
Relevant research topics within the priority thematic area of Information Society Technologies are:

· Technologies for trust and security;

· Research addressing societal challenges, work and business challenges;

· Complex problem solving in science, engineering, businesses and for society;

· Communication and network technologies;

· Software technologies, embedded systems and distributed systems;

· Micro, nano and opto-electronics, micro and nanotechnologies, Microsystems, displays;

· Knowledge technologies and digital content, intelligent interfaces and surfaces
The target research area of Information Society Technologies (IST) distinguishes four interrelated research priorities:

(i) Applied IST research addressing major societal and economic challenges;

(ii) Communication, computing and software technologies;

(iii) Components and microsystems;

(iv) Knowledge and Interface technologies.

Applied IST research addressing major societal and economic challenges

The objective is to extend the scope and efficiency of IST-based solutions addressing major societal and economic challenges, and to make them accessible in the most trusted and natural way, anywhere and anytime to citizens, businesses and organizations. Research actions will encompass the following:

Technologies for trust and security

Research will focus on basic security mechanisms and their interoperability, dynamic security processes, advanced cryptography, privacy enhancing technologies, technologies to handle digital assets and technologies for dependability to support business and organizational functions in dynamic and mobile systems.

Research addressing societal challenges:
Research activities on “e-inclusion” will concentrate on systems enabling access for all, on barrier-free technologies- for full participation in the information society and on assistive systems that will restore functions or compensate for disabilities thereby enabling a higher quality of life for citizens with special needs and their careers. In the area of health, the work will focus on intelligent systems aimed at supporting health professionals, at providing patients with personalized healthcare and information, and at stimulating health promotion and disease prevention in the general population. Research will also address intelligent systems to enhance the protection of people and property and for securing and safeguarding civil infrastructures. In the area of mobility, research will focus on vehicle infrastructure and portable systems to provide integrated safety, comfort and efficiency and allow for the provision of advanced logistics info mobility and location based services. Research in the area of environment will focus on knowledge-based systems for natural resource management and for risk prevention and crisis management including humanitarian mine clearance. In the area of leisure, research will focus on intelligent and mobile systems and application for entertainment and tourism. For cultural heritage, the effort will focus on intelligent systems for dynamic access to and preservation of tangible and intangible cultural and scientific resources. 

Research addressing work and business challenges
Research in e-business and e-government will focus on providing European organizations, private and public, and especially SMEs, with interoperable systems and services to enhance innovation capacities, value creation and competitive performance in the knowledge economy and on supporting new business ecosystems. Research in organizational knowledge management will aim at supporting organizational innovation and responsiveness through elicitation, sharing, trading, and delivery of knowledge. 

Work on electronic and mobile commerce will target interoperable, multimodal applications and services across heterogeneous networks. It will include anytime-anywhere trading, collaboration, workflow, and electronic services covering the whole value creation cycle of extended products and services. Research into e-Work systems will focus on new workplace designs incorporating innovative technologies to facilitate creativity and collaboration, on increasing resource-use efficiency and on extending work opportunities to all in local communities.
Work on e-Learning will focus on personalized access to, and delivery of, learning as well as on advanced learning environments at school, university, in the workplace and in lifelong learning in general, taking advantage of the development of ambient intelligence.

Complex problem solving in science, engineering, businesses and for society
Research will focus on new computational models, including computing and information GRIDs, peer-to-peer technologies and the associated middleware to make use of large-scale highly distributed computing and storage resources and to develop scalable, dependable and secure platforms. It will include novel collaborative tools and programming methods supporting interoperability of applications and new generations of simulation, visualization and datamining tools. 

Nanotechnologies and nanosciences, knowledge-based multifunctional materials and new Production processes and devices

Relevant research topics within the priority thematic area of Nanotechnologies, nanosciences, knowledge-based multifunctional materials and new production processes and devices are:

• Long-term interdisciplinary research into understanding phenomena, mastering processes and developing research tools;

• Nanobiotechnologies; Nanometer-scale engineering techniques to create materials and components;

• Development of handling and control devices and instruments;

• Applications in areas such as health, chemistry, energy, optics and the environment;

• Development of functional knowledge, technologies associated with the production, transformation and processing of knowledge based multifunctional (bio)materials;

• Development of new processes and flexible and intelligent manufacturing systems, systems hazard and hazard control;

• Optimizing the life cycle of industrial systems, products and services.

Three main research topics will be addressed in this thematic priority area: 

(i) Nanotechnologies and Nanosciences

(ii) Knowledge-based Multifunctional Materials and

(iii) New Production Processes and Devices.

Nanotechnologies and Nanosciences

The objective is twofold: to promote the creation of an RTD-intensive European nanotechnology related industry, and to promote the uptake of nanotechnologies in existing industrial sectors. Research may be long-term and high risk, but will be oriented towards industrial application. Research actions will encompass the following:

Long term interdisciplinary research into understanding phenomena, mastering processes and developing research tools
Research will focus on: molecular and mesoscopic scale phenomena; self-assembling materials and structures; molecular and bimolecular mechanisms and engines; multidisciplinary and new approaches to integrate developments in inorganic, organic and biological materials and processes.
Nanobiotechnologies
Research will focus on: lab-on-chip, interfaces to biological entities, surface modified nanoparticles, advanced drug delivery and other areas of integrating nano-systems or nanoelectronics with biological entities; processing, manipulation and detection of biological molecules or complexes, electronic detection of biological entities, micro-fluidics, promotion and control of growth of cells on substrates.

Nanometre-scale engineering techniques to create materials and components
Research will focus on: nano-structured alloys and composites, advanced functional polymeric materials, and nanostructured functional materials.
Development of handling and control devices and instruments

Research will focus on: a variety of advanced techniques for nano-scale manufacture (lithography or microscopy based techniques); breakthrough technologies, methodologies or instruments exploiting the self-assembling properties of matter and developing nanoscale machines.

Applications in areas such as health, chemistry, energy, optics and the environment
Research will focus on: computational modelling, advanced production technologies; development of innovative materials with improved characteristics.

Knowledge-based Multifunctional Materials

New, high knowledge-content materials, providing new functionalities and improved performance, will be critical drivers of innovation in technologies, devices and systems, benefiting sustainable development and competitiveness in sectors such as transport, energy, medicine, electronics, and construction. Relevant research areas are:

Development of fundamental knowledge
Research will focus on: long-term, transdisciplinary and high industrial risk activities to design and develop new structures with defined characteristics; development of supramolecular and macromolecular engineering, focusing on the synthesis, exploitation and potential use of novel highly complex molecules and their compounds.
Technologies associated with the production, transformation and processing of knowledge-based multifunctional (bio)materials

Research will focus on: new materials; engineered and self-repairing materials; crosscutting technologies including surface science and engineering.

Engineering support for materials development
Research will focus on: inherent aspects of optimising materials design, processing and tools; testing, validation and up-scaling; incorporation of life-cycle approaches, obsolescence, bio-compatibility and ecoefficiency.
New Production Processes and Devices

Development of new processes and flexible and intelligent manufacturing systems
Research will focus on: innovative, reliable, smart and cost-effective manufacturing processes/ systems, and their incorporation into the factory of the future: integrating hybrid technologies based on new materials and their processing, microsystems and automation, high-precision production equipment, as well as integration of ICT, sensing and control technologies, and innovative robotics.

Systems research and hazard control
Research will focus on: development of new devices and systems for clean and safe production; non-polluting, sustainable waste management and hazard reduction in production and manufacturing, including bioprocesses; enhancing company responsibility on products, resource consumption and industrial waste management; studying “production-use consumption” interactions, as well as socioeconomic implications.

Optimizing the life-cycle of industrial systems, products and services
Research will focus on: innovative product services systems that optimize the “design production-service-end-of-life” value chain through of hybrid technologies and new organizational structures.

Aeronautics and Space 

Relevant research topics within the priority thematic area of Aeronautics and Space are:

• Strengthening the competitiveness in the manufacturing industry;

• Improving environmental impact with regard to emissions and noise;

• Improving aircraft safety;

• Increasing operational capacity and safety of the air transport system;

• GALILEO, the European Satellite Navigation System;

• Satellite-based information systems

• Satellite telecommunications

Limit the environmental effects of engines emissions and noise

Investigation will focus on the Kyoto agreement targets and the compensation the increase of air traffic by decreasing CO2 emissions. Research will concentrate on the designing of low emission combustion- and drive systems, engine technologies and the necessary feedback systems, low drag aerodynamics, lightweight air structures and heat resistant materials, as well as improved operational flying procedures, engine and power-technologies, limitation of noise emissions by utilization of acoustic applications, advanced noise control systems.

Improvement of aircraft safety

With respect to preventive safety measures research will focus on safety models, improvement of systems for margins of error and improvement of cockpit ergonomically design. The research on the limitation of accident effects will be aimed at improved materials and structures as well as advanced safety systems.

Increase operational capacity and the safety of air traffic systems

Target is to optimize air space and airport usage and consequently decrease delays within European air space. Focus will be on automated aids, communication-, navigation-, and surveillance systems on board of aircraft as well as on the ground. Also researches on operational flying procedures.

Two areas of research are targeted:

(i) Aeronautics and 

(ii) Space

Aeronautics

The aeronautics research planning and the planning of national programs will be based on the Strategic Research Agenda (SRA). This approach should lead to national co-operation. Four areas of attention have been defined:

Enhance competition position

This by enabling the following sectors to decrease development costs and exploitation costs by 20% short term and 50% long term: manufacturing of body’s, engines and avionics. The research will focus on integrated design systems and processes as well as the development of more intelligent manufacturing methodology’s, new aircraft configurations, advanced aerodynamics, materials and structures, engine technologies, mechanical-, electrical- and hydraulic systems, improved cabin environmental, and the use of multi media services for comfort improvement.

Space

The European space travel strategy will service as reference for research, in order to involve all key parties concerned within the programs of public concern. The intention is to focus activities, particularly by co-operation of the ESA en the member states. The following research initiatives and areas will be applicable:

The European satellite navigation system Galileo

As Galileo will be fully operational in 2008, necessary services and expertise related to will have to be developed within Europe in order to utilize new navigation- and time services of Galileo. Research will be focused on the development of multi-sector concepts, systems and instruments that rely on accurate navigation- and timekeeping services, expanding of all coherent and integrated services in all surroundings (cities, land, sea, air) in cooperation with other services such as telecommunication, surveillance and observation.

GMES

Objective is to stimulate the market for satellite based information services. Research will be focused on sensors, data and information models, as well as the development of specific required operational service prototypes. For the investigation, information should be used from existing satellite data, for instance data supplied by Envisat or future Earth Watch projects and systems.

Satellite telecommunication

Satellite communication should be integrated in the broader perspective of telecommunication systems, such as terrestrial systems.

Food Quality and Safety

Relevant research topics within the priority thematic area of Food Quality and Safety are:

• Epidemiology of food-related diseases and allergies;

• Impact of food on health;

• “Traceability” processes along the production chain;

• Methods of analysis, detection and control;

• Safer and environmentally friendly production methods and healthier foodstuffs;

• Impact of animal feed on human health;

• Environmental health risk;

The thematic priority area of Food Quality and Safety is divided into seven main research priorities:

Epidemiology of food-related diseases and allergies

Research in this area will focus on: epidemiological studies of the effect of diet, food composition and lifestyle factors, on the health of consumers and specific population groups such as children, and the prevention or development of specific diseases, allergies and disorders; methodologies for measuring and analysing food composition and dietary intake, risk assessment, epidemiological and intervention models; influences of genetic variability using advances in functional genomics.
Impact of food on health

Research will focus on: overall relationship between diet and health; health promoting and disease prevention properties of foods; effects of food components, pathogens, chemical contaminants and new agents of prion type on health; nutrient requirements and health promoting intervention strategies; determinants of consumer attitudes towards food products and production; methodologies for risk/benefit assessment of nutrients and of bioactive compounds; specificities of different population groups, particularly the elderly and children.

“Traceability” processes all along the production chain

Research will focus on: development, validation and harmonization of technologies and methodologies to ensure complete traceability throughout the food chain; scale up, implementation and validation of methods in whole food chains, assurance of authenticity; validity of labeling; application of HACCP to the whole food chain.

Methods of analysis, detection and control

Research will focus on: methods and standards for analysing and detecting food borne pathogens and chemical contaminants, including pre-normative aspects; modeling and approaches to improve existing prevention and control strategies; detection tests and geographical mapping of prions; transfer and longevity of prions.
Safer and environmentally friendly production methods and healthier foodstuffs

Research will focus on: development of improved integrated production systems, lower-input farming, organic farming and GMO-based production as well as processing and distribution methods and innovative technologies for safer, nutritious and higher quality food and feed; individual and comparative assessment of safety, quality, environmental impact and competitiveness aspects of different production methods and foodstuffs;

Improvement of animal husbandry, waste management and animal welfare from housing to slaughter; application of plant and animal sciences and biotechnologies, including the application of genomics for the development of higher quality food raw materials and nutritious foods.

Impact of animal feed on human health

Research will focus: epidemiological studies of animal feed induced food-borne diseases; influence of raw materials, including waste and by-products of different origins, processing methods, additives and veterinary drugs used in animal feed on animal and human health; improved waste management, to ensure exclusion of specified high-risk and condemned materials from the feed chain; novel protein, fat and energy sources other than meat and bone meal for optimal animal growth, reproductive potential and food product quality.

Environmental health risk

Research will focus on: identification of causal agents including contaminants, and physiological mechanisms, of environmental, and food-linked environmental hazards; understanding of exposure pathways, estimation of cumulative, low dose and combined exposures; long-term effects; definition and protection of susceptible subgroups; environmental causes and mechanisms responsible for the increase in allergies; impact of endocrine disrupters; chronic chemical pollution and combined environmental exposures, transmission of illnesses linked to water (parasites, viruses, bacteria, etc).

Sustainable Development, Global Change and Ecosystems
Relevant research topics within the priority thematic area of Sustainable development, global change and ecosystems are amongst others:

• Clean energy, in particular renewable energy sources, including storage, distribution and use;

• Ecobuildings;

• Alternative motor fuels: biofuels, natural gas and hydrogen;

• Fuel cells;

• New technologies for energy carriers/transport and storage, in particular hydrogen;

• New and advanced supply chain concepts in renewable energy technologies (e.g. photo-voltaics and biomass);

• Capture and sequestration of CO2 associated with cleaner fossil fuel plants;

• New technologies and concepts for all surface transport modes (road, rail and waterborne);

• Advanced transport design and production techniques to improve safety and sustainability;

• Impact and mechanisms of GHG emissions and atmospheric pollutants;

• Water cycle, including soil related aspects;

• Biodiversity and ecosystems, mechanisms of desertification and natural disasters.

Three main research topics will be addressed in this thematic priority area:

(i) Sustainable energy systems

(ii) Sustainable surface transport

(iii) Global change and ecosystems.

Sustainable energy systems

Strategic objectives address the reduction of greenhouse gases and pollutant emissions, the security of energy supply, the increased use of renewable energy the balanced use of the various transport modes, as well as to achieve an enhanced competitiveness of European industry.

Achieving these objectives in the short and medium term requires a large-scale research effort in the following priority research areas:

Clean energy, in particular renewable energy sources and their integration in the energy system, including storage, distribution and use

Research will focus on: increased cost effectiveness, performance and reliability of the main new and renewable energy sources; integration of renewable energy and effective combination of decentralised sources, with cleaner conventional large-scale generation; validation of new concepts for energy storage, distribution and use.

Energy savings and energy efficiency, including those to be achieved through the use of renewable raw materials

Research will focus on: improving savings and efficiency mainly in the urban context, in particular in buildings, through the optimization and validation of new concepts and technologies, including combined heat and power and district heating/cooling systems; opportunities offered by on-site production and use of renewable energy to improve energy efficiency in buildings.

Alternative motor fuels

Research will focus on: the integration of alternative motor fuels into the transport system, particularly into clean urban transport; the cost-effective and safe production, storage, and distribution including fuelling infrastructure) of alternative motor fuels; the optimal utilization of alternative fuels in new concepts of energy efficient vehicles; strategies and tools to manage the market transformation process for alternative motor fuels.

The medium and longer term objective is to develop new and renewable energy sources, and new carriers such as hydrogen technologies and fuel cells which are both affordable and intrinsically clean and which can be well integrated in a long term sustainable energy supply mix and demand context both for stationary and for transport applications. Furthermore, the continuing use of fossil fuels in the near future requires cost-effective solutions to the disposal of CO2. The goal is to bring about further reduction in greenhouse gas emissions beyond the Kyoto deadline of 2010. The priority research areas are:

Fuel cells, including their applications

Research will focus on: cost reduction in fuel cell production and in applications for buildings, transport and de-centralized electricity production; advanced materials related to low and high temperature fuel cells for the above applications.

New technologies for energy carriers/ transport and storage, in particular hydrogen

Research will focus on: Clean costeffective production of hydrogen from fossil fuels (including CO2 capture and underground storage); hydrogen production; hydrogen infrastructure including transport, distribution, storage and utilization; For electricity the focus will be on new concepts, for analysis, planning, control and supervision of electricity supply and distribution and on enabling technologies, for storage, interactive transmission and distribution networks.

New and advanced concepts in renewable energy technologies
Research will focus on photovoltaics and biomass. For photovoltaics the focus will be on the whole production chain from basic material to the PV system, as well as on the integration of PV in habitat and large scale MW-size PV systems for production of electricity. For biomass, barriers in the biomass supply-use chain will be addressed in the following areas: production, combustion technologies, gasification technologies for electricity and H2/syngas production and biofuels for transport. For other areas the effort will be focused on integrating at European level specific aspects of RTD activities, which require long term research.

Capture and sequestration of CO2, associated with cleaner fossil fuel plants

Research will focus on: developing holistic approaches to near zero emission fossil fuel based energy conversion systems, low cost CO2 separation systems, both precombustion and post-combustion as well as oxyfuel and novel concepts: development of safe, cost efficient and environmentally compatible CO2 disposal options, in particular geological storage, and exploratory actions for assessing the potential of chemical storage.

Sustainable surface transport

The already congested transport networks will have to absorb the additional traffic, and the trend suggests that the proportion absorbed by the less sustainable modes is likely to grow. The objective is consequently both to fight against congestion and to decelerate or even reverse these trends regarding the modal split by better integrating and rebalancing the different transport modes, improving their safety, performance and efficiency, minimizing their impact on the environment and ensuring the development of a genuinely sustainable European transport system, while supporting European industry’s competitiveness in the production and operation of transport means and systems. Research priorities concern:

New technologies and concepts for all surface transport modes (road, rail and waterborne)

Research will focus on: high efficiency propulsion systems and their components, based on alternative and renewable fuels, taking into account the fuelling infrastructure; development of zero or near zero emission propulsion systems and components, in particular those integrating fuel cells, hydrogen combustion and their fuelling infrastructure into the transport system; integrated concepts for clean urban transport and rational use of the car in urban locations.

Advanced design and production techniques

Research will focus on: “transport-specific” advanced design and production techniques, in particular for one-of-a-kind production environments, leading to improved quality, safety, recycling, comfort and costeffectiveness of environmentally friendly vehicles (cars and trains) and vessels.

Rebalancing and integrating different transport modes

Research will focus on: interoperable transport systems, to enable the interconnectivity of the transport networks, in particular enabling a competitive European railway system and the integration of a European vessel traffic information system; intermodal transport services, technologies and systems, and advanced logistics.

Increasing road, rail and waterborne safety and avoiding traffic congestion

Research will focus on: strategies and technologies to increase road safety and to improve maritime safety; concepts and systems for advanced human-vehicle, vehicle vehicle and vehicle-infrastructure interaction; large-scale integration and validation platforms for intelligent transport systems, including satellite navigation applications, new vehicle types and operational procedures to increase capacity and safety, while respecting the environment.

Global change and ecosystems

Global Change encompasses the complex dynamic changes over different time-scales in the physical, chemical and biological components of the Earth system (i.e. atmosphere, oceans and land) in particular those influenced by human activities. The objectives of this priority area are: (i) to strengthen the capacity to understand, detect and predict global change and develop strategies for prevention, mitigation and adaptation, in particular in relation to all types of greenhouse gases, in close liaison with the relevant international research programmes and in the context of relevant conventions such as the Kyoto Protocol and the Montreal Protocol; (ii) to preserve the ecosystems and protect biodiversity which would also contribute to the sustainable use of land and marine resources. In the context of global change, strategies for integrated, sustainable management of agricultural and forest ecosystems are of particular importance for the preservation of these ecosystems and will contribute substantially to the sustainable development of Europe.

Research will encompass the following:

Impact and mechanisms of greenhouse gas emissions and atmospheric pollutants on climate, ozone depletion and carbon sinks (ocean, forests and soil)

Research will focus on: understanding and quantification of changes in the carbon and nitrogen cycles; and the role of all sources of all greenhouse gases and atmospheric pollutants and their sinks in the terrestrial and ocean biosphere; influence of and their effects on climate dynamics and variability, ocean and atmospheric chemistry, and their interactions; future stratospheric ozone levels and ultraviolet radiation; understanding and prediction of global climatic change and impacts; global climatic change; associated phenomena; and impacts mitigation and adaptation strategies.

Water cycle, including soil-related aspects

Research will focus on: impact and feedback of climate change on the components of the hydrological variables, cycle – land/ocean/ atmosphere interactions, groundwater/surface water distribution, freshwater and wetland ecosystems, soil functioning and water quality; the driving role of oceans in the global water cycle; assessment of vulnerability of water/soil systems to global change; management strategies and their impacts; scenarios of water demand and availability.

Biodiversity and ecosystems

Research will focus on: assessing and forecasting changes in biodiversity, structure, function and dynamics of ecosystems and their services; with emphasis on marine ecosystems’ functioning; relationships between society, economy, biodiversity and habitats; integrated assessment of drivers affecting ecosystems’ functioning and biodiversity, and mitigation options of biodiversity loss; risk assessment, management, conservation and rehabilitation options in relation to terrestrial and marine ecosystems.

Mechanisms of desertification and natural disasters

Research will focus on: large scale integrated assessment of land/soil degradation and desertification in Europe and related prevention and mitigation strategies; long term forecasting of hydro-geological hazards associated with global climate change; natural hazard monitoring, mapping and management strategies; improved disaster preparedness and mitigation.

Complementary research

Focus on: development of advanced methods for risk assessment and methods for appraising environmental quality, including relevant prenormative research on measurements and testing for these purposes.

Strategies for sustainable land management, including coastal zones, agricultural land and forests

Research will focus on: development of the necessary tools for integrated management of coastal zones (ICZM); evaluation of positive and negative externalities under different production systems for agriculture and forestry; development of strategies for sustainable forest management considering regional specificity; strategies/concepts for sustainable management and multipurpose utilization of forest and agriculture resources; cost-efficiency of new environmental friendly processes and recycling technologies within the integrated forestry/wood chain.

Operational forecasting and modeling, including global climate change observation systems

Research will focus on: observations of basic marine, terrestrial and atmospheric parameters necessary for global climate change research and management strategies, and of extreme events; large observing/monitoring/ surveying/operational forecasting/modeling networks (taking into account the developments of GMES and providing the European dimension to G3OS).

Citizens and Governance in a Knowledge-based Society 

Relevant research topics within the priority thematic area of Citizens and Governance in a knowledge-based society are:

• Improving the generation, distribution and use of knowledge and its impact on economic and social development;

• Options and choices for the development of a knowledge-based society;

• The variety of paths towards a knowledge society;

• The implications of European integration and enlargement for governance and the citizen;

• Articulation of areas of responsibility and new forms of governance;

• Issues connected with the resolution and restoration of peace and justice;

• New forms of citizenship and cultural identities;

The thematic priority area of Citizens and governance in a knowledge-based society has the following research priorities:

Improving the generation, distribution and use of knowledge and its impact on economic and social development

Research will focus on: characteristics of knowledge and its functioning in relation to the economy and society, as well as for innovation and for entrepreneurial activities; and the transformation of economic and social institutions; the dynamics of knowledge production, distribution and use, role of knowledge codification and impact of ICTs ; the importance of territorial structures and social networks in these processes.
Options and choices for the development of a knowledge-based society 

Research will focus on: features of a knowledge based society in line with European social models and the need to improve the quality of life; social and territorial cohesion, gender and intergenerational relations and social networks; implications of changes to work and employment, and the labour market; access to education and training, and life-long learning.

The variety of paths towards a knowledge society

Research will focus on: globalisation in relation to pressures for convergence; the implications for regional variation; challenges to European societies from a diversity of cultures and increased sources of knowledge; the role of the media in this context.

The implications of European integration and enlargement for governance and the citizen

Research will focus on: relationships between integration, enlargement and institutional change within the context of their historical evolution and with a comparative perspective; the implications of a changing global context and the role of Europe; the consequences of an enlarged European Union for the well-being of its citizens.

Articulation of areas of responsibility and new forms of governance

Research will focus on: the articulation of responsibilities between various territorial levels and between public and private sectors; democratic governance, representative institutions and roles of civil society organizations; privatization, the public interest, new regulatory approaches, corporate governance; implications for legal systems.

Issues connected with the resolution of conflicts and restoration of peace and justice

Research will focus on: early identification of factors leading to conflict within and between countries; comparative analysis of procedures for prevention and mediation of conflicts and achievement of justice in different fields; Europe’s role in regional and international arenas in these respects.

New forms of citizenship and cultural identities

Research will focus on: relations between new forms of citizenship including rights of non-citizens; tolerance, human rights, racism and xenophobia; the role of the media in the development of a European public sphere; evolution of citizenship and identities in a context of cultural, and other diversities in Europe, taking into account population flows; social and cultural dialogue within Europe and with other world regions; implications for the development of a European knowledge based society.

Instruments in Sixth Framework Programme
Within the Sixth Framework Programme, various instruments will be used, of which Integrated projects and Networks of Excellence are recognised as being the overall priority means to attain the objectives of critical mass, management simplification and European added value contributed by the integration of research capacities. Other instruments include:

1. Collective research projects for SMEs;

2. Specific targeted research projects;

3. Cooperative research projects for SMEs;

4. Coordination actions;

5. Specific support actions

Participation

In the Sixth Framework Programme the Eucandidate member states can participate on

the same basis as EU member states.

Integrated projects

Integrated projects will be implemented in the seven priority thematic areas of the Framework Programme. Integrated projects are designed to give increased impetus to the Community's competitiveness or to address major societal needs by mobilising a critical mass of research and technological development resources and competence. Each integrated project will be assigned clearly defined scientific and technological objectives and should be directed at obtaining specific results applicable in terms of, for instance, products, processes or services. Under these objectives they may include more long-term or “risky” research.

Typical characteristics of an Integrated Project are:

Critical Mass

An integrated project must have ambitious objectives and must mobilise whatever activities and resources are needed to achieve those objectives. The value of the activities integrated by a project are expected to range up to many tens of millions of

euros. However, there will be no minimum threshold, provided of course that the necessary ambition and critical mass are there.

Size of partnership

There must be a minimum of 3 participants from 3 different countries. In practice, there are likely to be substantially more participants than the average of nine in the RTD projects of the Fifth Framework programme.

Duration

Integrated projects are expected to have a duration of typically three to five years. However, there will be no maximum, so a longer duration is accepted, if it is necessary to deliver the objectives of the project.

Community support

Community support will be provided in the form of a “grant to the budget” and is most likely to fall in the range of several millions of euros to several tens of millions of euros. Contrary to the Fifth Framework programme, there will be no pre-defined cost categories in the Sixth Framework programme. Each participant will use its own accounting definitions. 

The maximum range of Community contribution to a participants' costs will be 50% for R&D activities, 35% for demonstrations activities and 100% for project management and training activities. 

Implementation and cost statements

Before the start of the project the consortium will have agreed with the Commission an outline implementation plan for the full duration of the project together with a detailed plan and associated budget for its first 18 months. Then, each year, the detailed 18 month plan and the budget will roll forward. The consortium may itself decide to take in new participants as the project evolves, though without additional financing form the Community.

Networks of Excellence

Networks of excellence are implemented in the seven priority thematic areas of the Framework Programme. The purpose of networks of excellence is to strengthen and develop Community scientific and technological excellence by means of the integration, at European level, of research capacities currently existing or emerging at both national and regional level. Each network will also aim at advancing knowledge in a particular area by assembling a critical mass of expertise. They will foster cooperation between capacities of excellence in universities, research centres, enterprises, including SMEs, and science and technology organisations. The activities concerned will be generally targeted towards long-term, multidisciplinary objectives, rather than predefined

results in terms of products, processes or services.

The Network of Excellence is therefore an instrument designed primarily to address the fragmentation of European research on a particular research topic, where the main deliverable will be the restructuring and reshaping of the way that research is carried out on that topic.

Critical mass

Each Network of Excellence is expected to have ambitious goals and to assemble the critical mass of resources and expertise needed to achieve those goals. There must be a minimum of three participants from three countries. However, as an indication, there should generally not be less than six participants. Some of the larger networks can be expected to involve several hundreds of researchers.

Duration

The duration of the Community support will most likely be five years and perhaps more.

Community support

Community support will be in the form of a ‘fixed grant for integration’ with considerable freedom for the partnership to distribute the grant as it wishes between the partners and the activities. The grant will be calculated on the basis of an amount in euros for each

researcher involved in the network. This amount will be specified in the calls for proposals and could for instance be:

· 50 researchers - euro 1 million/year

· 100 researchers - euro 2 million/year

· 150 researchers - euro 3 million/year

· 250 researchers - euro 4 million/year

· 500+ researchers - euro 5 million/year

In this illustration, a network involving 200 researchers would receive a 5 year grant totalling euro 17.5 million.

Joint Programme of Activity

At the start of the project, the partnership will have agreed with the Commission an outline Joint Programme of Activity (JPA) for the full duration of the contract together with a detailed JPA for the first 18 month which will have to be updated annually. A JPA

will consist of a programme of jointly executed research, a set of integrating activities and a set of activities designed to spread excellence. The partnership may decide to take in new partners as the network evolves, though without additional financing form the Community.
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