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Funding Strategies for The Science and Technology Elements of The Global Challenges/Global Environmental Changes 

The Case of Global Earth Observation System of Systems (GEOSS)

Note: This is a first draft and is as such in an unfinished shape. Nevertheless, it is thought to be a useful tool for the discussions in session B3 “GEOSS S&T needs: Developing processes for matching research funding and research teams”and the input from this Workshop will be included in the next version of the paper. This next version will be the basis for further discussions at the Oslo Workshop on International Co-operation in Science, Technology and Innovation to Address Global Challenges in

 Oslo, 18.-20. May 2011

Introduction

This is a discussion paper prepared for the GEO/EGIDA Workshop “Connecting GEOSS and its Stakeholders in Science and Technology” in Bonn 9-11 May 2011. The paper addresses the objectives of the GEO Science and Technology Road Map activity 2g Catalyzing research and developing funding, ST 09-01 : Catalyzing Research and Development (R&D) Resources for GEOSS in GEO Workplan 2009-2011 and ID-02 Catalyzing resources to GEOSS implementation in Workplan 2012-2015 

The goal is to develop a document that will facilitate the dialog between GEO and the rest of the international research system concerning catalyzing and coordinating resources to GEOSS implementation. Since several other organizations and networks are addressing the same issues as GEO, and GEOSS itself will serve as a foundation for a number of these, a revised document that includes the input from the Bonn Workshop can be used in similar ways in OECD (STIG project), The  IGFA/ICSU/ISSC Alliance (Earth System Research for Global Sustainability – ESRGS) and the EU.

Part I The Research System

Establishing a common basis of knowledge is a first step towards a fruitful discussion. Having a good understanding of what we mean by the research system, it's different actors and their respective roles are a good start to achieve this. But first we'll introduce the object of our interest, GEO and GEOSS. 

1 GEO and GEOSS

The Group on Earth Observations is coordinating efforts to build a Global Earth Observation System of Systems, or GEOSS.

The Global Earth Observation System of Systems will provide decision-support tools to a wide variety of users. As with the Internet, GEOSS will be a global and flexible network of content providers allowing decision makers to access an extraordinary range of information at their desk.

This ‘system of systems’ will proactively link together existing and planned observing systems around the world and support the development of new systems where gaps currently exist. It will promote common technical standards so that data from the thousands of different instruments can be combined into coherent data sets. 

The Global Earth Observation System of Systems is simultaneously addressing nine areas of critical importance to people and society. It aims to empower the international community to protect itself against natural and human-induced disasters, understand the environmental sources of health hazards, manage energy resources, respond to climate change and its impacts, safeguard water resources, improve weather forecasts, manage ecosystems, promote sustainable agriculture and conserve biodiversity. In other words, the GEOSS is a generic network system enabling policy makers in modern societies to better monitor and understand a number of the most challenging societal issues of our time. 

GEOSS coordinates a multitude of complex and interrelated issues simultaneously. This cross-cutting approach avoids unnecessary duplication, encourages synergies between systems and ensures substantial economic, societal and environmental benefits.

The basis for implementing GEOSS is described in the GEOSS 10-year Implementation Plan with a detailed version in GEOSS 10-year Plan Reference Document. 

The practical work is done according to Workplans that are updated on a regular basis with volunteer contributions from the members. http://www.grouponearthobservations.org/cdb/geoss_imp.php
2 The Research System – a general description

Research systems consist of a number of actors. The most commonly mentioned ones are ministries. Research is planned and financed by ministries, which are most often Ministries of Science and/or Education and/or Culture. The important Ministry in terms of funding is often the Ministry of Finance, which decides on the overall research budget. As research is often linked with education and innovation issues, Ministries of Education, Economic Affairs, Trade, Industry, or Technology are often mentioned as other responsible ministries. 

While the funding is most commonly provided via the ministries of research and science etc., the decisive policy-making level is not necessarily an individual ministry, but a council. A number of countries have developed a coordinating council, often called "Research and Development Council" or "Science and Technology Policy Council" These structures have a coordinating function among ministries responsible for research policies. 

The third actor is composed of administrating organisations: an array of funding and implementing organisations, agencies, or even dedicated ministerial departments can be found in many countries. However some have more, others have less of them. The organisations are in general depending directly on a specific ministry or they are kept at arms length. In several countries, each research policy making Ministry has at least one implementing organisation, meaning that it distributes the funding from the ministry and implements the programme or project directly or again, with the help of a third organisation. This leads to a rather heterogeneous implementation and the more organisations and institutions are involved, the greater the demand for coordination. Consolidation or bundling of the various organisations is therefore a task to be dealt with in several  countries. 

A fourth actor which is similarly important are policy advisory or consulting actors. The number of agents in this group seems to be even broader and more heterogeneous than the former one. While the learned societies, research councils, academy of sciences among others are the well-known and well established lobbying groups which voice their interests in the policy-making process, they equally provide advice. 

A fifth actor are associated NGOs and stakeholder organizations. These may, for instance, be environmental organizations with a strong popular support, industry branch organizations and various non-governmental funding organizations and foundations. These organizations may play an important political role, as they strive to influence policy makers.

Finally there are private companies that fund or perform R&D or, which by commissioning relevant research from research organizations or by acquiring spin off companies that have grown out of university research, may influence R&D investment priorities in a profound way. Companies may also contribute to the relevant knowledge base through incremental innovation and by providing methods and instruments that can be used by researchers and experts elsewhere.

All of these actors belong to what we can call a research and innovation policy system, where there may be a close interaction between organizations and the people working in them. There may also be mobility of personnel, leading to competence transfer, common learning and political influence.

The most prominent actor in terms of research performers are the Universities and Public research institutes, although some large multinational companies may have the research facilities needed to contribute in a significant manner.

The research and innovation policy systems of various countries will vary a lot. The countries have a different historical and cultural background, various capabilities in terms of research and education, different industrial structures and trajectories, and different approaches to welfare and social policies. The political culture may also differ, which leads to different approaches as regards collaboration and governance, as well how struggles for power and influence play out. Indeed, there is a lot of variation inside the national systems as regards “belief systems” – i.e. coherent narratives about how the world is and should be – and policy practice.

This policy diversity makes it hard to give general recommendation as regards “best governance practice”, simply because different social, economic, industrial and cultural framework conditions lead to different needs and different solution. It is possible to learn from other nations, though, through inspiration and learning rather than copy and paste.

This diversity of  national systems of research and innovation on the one hand and policy making on the other, makes it hard to establish and govern international research initiatives. In order to build alliances and get funding, you need policy entrepreneurs that know how to handle the cultural differences and who takes part in cross-border networks. To top it all there is also an international level with international organizations and multinational companies who have their own beliefs and ways of doing things. Any strategy for developing international research initiatives aimed at societal, environmental and global challenges have to take all of this into consideration. 

3 A variety of Resources

Examples of Earth observations include:

• Measurements from ground-based, in situ monitors;

• Observations from Earth satellites;

• Products and predictive capabilities from Earth system models, often

using the capabilities of high-performance computers;

• Scientific knowledge about the Earth system; and,

• Data visualization techniques.

These examples of Earth observations activities requires different types of resources, R&D top-down, bottom-up funding and programs of various sizes.  Where innovation and infrastructure are involved different kind of resources are better suited, for developing countries completely other sources of funding are applicable etc. 

4 R&D/S&T funding instruments

The European Inventory of Research and Innovation Policy Measures gives an example of different funding instruments. Further descriptions to come..

http://cordis.europa.eu/erawatch/index.cfm?fuseaction=about.collaboration
5 The local, national, regional and global perspectives on funding

Both the implementation of GEOSS (contributions from existing system elements and development projects) are necessary on all spatial resolutions. Further descriptions to come...

6 The European Research System

European Research Area is one of very few international coordination efforts with respect to policy development and funding of research. In depth description to come...

http://cordis.europa.eu/era/

Part II Grand Challenges

No matter how big a challenge building GEOSS itself is, it is just one element of our global society's grand challenges. In this part we look at the common issues shared by organizations like OECD, the EU, IGFA, Belmont Forum, ICSU and ISSC.

1 The OECD approach to governance of global challenges

OECD

The mission of the Organisation for Economic Co-operation and Development (OECD) is to promote policies that will improve the economic and social well-being of people around the world.

 

The OECD provides a forum in which governments can work together to share experiences and seek solutions to common problems. OECD works with governments to understand what drives economic, social and environmental change. OECD measures productivity and global flows of trade and investment. OECD analyses and compare data to predict future trends. OECD sets international standards on all sorts of things, from the safety of chemicals and nuclear power plants to the quality of cucumbers.


OECD also looks at issues that directly affect the lives of ordinary people, like how much they pay in taxes and social security, and how much leisure time they can take. OECD compares how different countries’ school systems are readying their young people for modern life, and how different countries’ pension systems will look after their citizens in old age.


Drawing on facts and real-life experience, OECD recommends policies designed to make the lives of ordinary people better. OECD works with business, through the Business and Industry Advisory Committee to the OECD, and with labour, through the Trade Union Advisory Committee. OECD has active contacts as well with other civil society organisations. The common thread of their work is a shared commitment to market economies backed by democratic institutions and focused on the wellbeing of all citizens. Along the way, OECD also set out to make life harder for the terrorists, tax dodgers, crooked businessmen and others whose actions undermine a fair and open society.

http://www.oecd.org/home/0,2987,en_2649_201185_1_1_1_1_1,00.html
The Directorate for Science, Technology and Industry leads the OECD’s work on knowledge-based sources of economic and social growth and, more specifically, on the translation of science, technology and knowledge into innovation.

http://www.oecd.org/department/0,3355,en_2649_33703_1_1_1_1_1,00.html
OECD Committee for Scientific and Technological Policy (CSTP) 

Work of the Committee for Scientific and Technological Policy aims at informing the policy debates on the contribution of science and technology to sustainable growth and societal needs in knowledge-based economies and at promoting international co-operation in scientific research.

STIG - Governance of International Co-operation on Science, Technology 

and Innovation for Global Challenges 

The OECD Committee for Scientific and Technological Policy (CSTP) has established a project called STIG wich aims at better collectively meet our global challenges. Through STIG, OECD recognizes that a significant improvement of the effectiveness of international co-operation is urgently called for. Worldwide countries need to strengthen innovation and speed up scientific and technological progress. STIG will explore new approaches and governance mechanisms for international co-operation in science, technology and innovation to meet the most pressing global issues facing society. To achieve tangible results beyond the circle of OECD member countries, non-member economies will be fully involved in the initiative. 

The project seeks to develop principles and good practices for international co-operation on science, technology and innovation to address global challenges. Five key governance dimensions will be addressed: 

(i) Institutional arrangements, agenda and priority setting Models that ensure optimal outreach and stakeholder involvement while keeping co- operation effective and efficient; strong and inclusive agenda and priority setting mechanisms 

(ii) Access arrangements and intellectual property Mechanisms for improved access to and utilisation of knowledge generated from international co-operation; arrangements for benefit sharing 

(iii) Funding and spending arrangements Models that help to secure funding (including the combination of traditional and non-traditional funding); flexible and responsive spending arrangements to foster international co-operation 

(iv) Capacity building and technology transfer Mechanisms to strengthen capabilities and technology transfer in emerging economies and developing countries, enabling them to engage in co-operation on science, technology and innovation for global challenges 

(v) Delivering benefits - putting STI into practice Arrangements that ensure a timely and dynamic 

delivery of the outcomes of international co- operation in science, technology and innovation 

New and improved policies and frameworks for international co-operation in science, technology 

and innovation based on principles that address these governance dimensions will enable greater impact from the collective efforts of countries to Industry

Models that help to secure funding (including the combination of traditional and non-traditional 

funding); flexible and responsive spending arrangements to foster international co-operation

The OECD STIG project is trying to establish a knowledge base for the development of general recommendations for how to establish and carry out international research and innovation collaboration for facing global challenges. The STIG project meets some of the same challenges as the ones sketched above, namely to bridge the gap between general recommendations that makes sense for a wide variety of global challenges, and international and national systems of research and policy making on the one hand, and the need to tailor made strategies well adapted to the needs of specific challenges, technology areas, and research and innovation systems.

The discussions in the OECD STIG network has led to the firm belief that the use of science and technology in facing global challenges cannot be reduced to a simplistic “technology fix” model whereby money is channeled into research organization with no guidelines as regards use of funding or the interaction between research and society. Given the urgent challenges faced in some social, medical and environmental a “fund basic research and then wait and see” approach, is hard to justify. Moreover, these global challenges require a complex set of policy initiatives, where research is one of many. The investments in research will have to be coordinated with economic incentives, investment schemes, laws and regulation, surveillance, incremental innovation and so on. 

The role of science and technology  in society, for good and for bad, will also have to be considered. After all, some of these challenges are partly caused by the implementation of science and technology.

2 Earth System Research for Global Sustainability and the role of GEOSS

A new Alliance comprised of the International Council for Science (ICSU), The Belmont Forum of the International Group of Funding Agencies for Global Change Research

 (IGFA) and International Social Science Council (ISSC)

 all important actors of the Global Environmental Change (GEC) community, have joined forces to develop a 10 year program called Earth System research for Global Sustainability (ESRGS).

This Alliance identified a need of establishing a new Social Contract between Science and Society.

To fulfil such contract, the Alliance would need to:

develop a policy-relevant solution-oriented Earth Systems Research for Global

 Sustainability initiative, addressing:

- the major global environmental and social risks;

- how to bend curves for negative environmental and social trends;

- how to adapt and transform in a rapidly changing world;

- how to support the development of a green economy;

create a science-based program with large investments in education, outreach and

 capacity development;

explore innovative design options for the initiative that build upon and expand the

 foundation established by the current GEC structures;

achieve a step change in research investment (changing the funding landscape, also by

 looking at new possible sources);

identify and agree at the outset the (10-20) key questions that humanity needs

 answered. These questions, galvanizing the research community on pressing societal

 issues, should be identified involving key stakeholders and taking into account users

 needs. The questions could then be articulated and addressed within the unifying

 framework of the Grand Challenges and of the Belmont white paper.

http://www.igfagcr.org/index.php/bf-annoucements-blog/43-bf-icsu-earth-system-visioning
GEOSS and the ESRGS of this new Alliance thus share several concerns including addressing the funding issues related to its implementations. (“achieve a step change in research investment (changing the funding landscape, also by

 looking at new possible sources”)

Part III Towards solutions

There are some 200 nations on this planet and it goes without saying that one can choose from a multitude of approaches to solve the grand challenges. Just defining a process for solving the problems will be colored by our cultural, political and economic background. 

GEO consist currently of 86 nations from all over the world, reflecting the great span of approaches. Several regional coalitions are formed according to both geographical position and cultural similarities. Europe is perhaps the most developed regional large scale coalition, with the European Union as a key element, but not the only one. Because of it's maturity we believe looking to Europe as a best practice example is a fruitful approach to develop a methodology for funding GEOSS implementation. But clearly, the European model has to be modified, should one agree that is a good starting point, to suit the global network that GEO represent.

1 GEO approach to funding GEOSS

GEO Road map

Activity 2g: Catalyze research and developing funding.

The lack of dedicated funding to support specific S&T activities in support of GEOSS is one

 of the most important obstacles to engaging the S&T communities in its implementation. This problem can be addressed by establishing explicit linkages between research and

 development programmes funded by GEO Members and Participating Organizations and

 GEOSS. In appropriate funding programs, these links may take the form of requiring

 explanations of how projects to be funded will interface with GEOSS and ensuring that

 demonstrating significant relevance for GEOSS is viewed as an asset of these proposals,

 requiring registration of Earth observing systems developed in these projects, or stipulating

 that data and products must adhere to the GEOSS Data Sharing Principles. Important

 science organizations in this respect include the American Association for the Advancement

 of Science (AAAS), the European Space Agency (ESA), the United States National

 Aeronautics and space Administration (NASA), national research funding organizations and

 science programmes.

Task ST-09-01

 is the activity that will implement the Road Maps Activity 2g, and in particular that is describes as follows (taken from the Workplan Task ST-09-01 work sheet): 

Bring together an effective forum/network that can discuss regularly GEO S&T issues and programming and publish forum notes that document the outcome of the forum.

Establishment of effective forum/network of funding agencies, Members and POs supporting key Science and Technology programmes to exchange views on current actions and discuss overcoming S&T gaps, priorities and continuity needs.

a. Identify possible forum format(s) and networking format(s)

b. Collect Output 1-3 results to better format the mechanism, and produce a consolidated report

c. Plan for a first forum

d. Type and release the proceedings/notes from this forum.

GEO's call for proposals – CfP

The Group on Earth Observations issued a Call for Proposals (CFP) in 2009 inviting organizations to propose or participate in projects that apply Earth observations to decision support activities. Managed by the Capacity Building and User Interface Committees, the CFP seeks to promote the practical application of Earth observations for improved decision making and to highlight specific examples of how Earth observations can benefit society.

Key aims of the CFP are to support end users in developing countries committed to applying Earth observations and to demonstrate the benefits of Earth observation applications to end users in these countries. The CFP also seeks to identify individuals and organizations interested in serving as advisors to project teams.

This CFP focuses on projects in the following GEO Societal Benefit Areas:

· Agriculture (including forests) 

· Health (including air quality) 

· Energy 

· Water 

Funding for the selected projects will not be directly available from GEO; instead, GEO will attempt to match projects, particularly those focused on developing countries, with resource-providing organizations. GEO will also connect project teams with organizations and advisors who can provide expertise on Earth observations, GEOSS, applications, and project development.

GEO Workplans 

GEO has several workplans, the current covering 2009-2011. The next, and last within the 10-year implementation plan is under development and covers 2012-2015.

Barriers and drivers for international fudning of GEOSS activities 

In order to develop mechanisms that quickly can speed up the access to resources for building GEOSS, an analysis and reflections on why the current scheme is not working is necessary.

2 Models for international funding of GEOSS

JPI- Joint programming initiatives

Bottom-up policy design of R&D programmes co-funded by a set of  countries with interest and commitment within the area of earth observations. The Joint programming is a concept introduced by the European Commission in July 2008 and is one of five initiatives aimed at implementing the European Research Area (ERA). The concept intends to tackle the challenges that cannot be solved solely on the national level and allows Member States and Associated Countries to participate in those joint initiatives where it seems useful for them. There is a clear scope in the future to include Third countries (i.e USA, Canada, Japan, Brazil, India, China, etc.) in JPI schemes for achieving a global reach of excellent research teams world-wide. 

JPI example: Healthy and productive seas and oceans

Common challenges call for more coordination of research efforts that will give Europe a better knowledge base for action. This is the case both for global challenges, such a climate change and the energy and food situation, and for more Western-oriented health challenges, such as cancer and ageing." JPIs are viewed as a promising new policy approach for pooling together and targeting better national R&D resources in order to address more effectively global problem solving research. 

The, 'Healthy and productive seas and oceans' is one of the six new European Joint Programming Initiatives (JPIs). This is a marine research programme which covers three main areas: knowledge about the marine system; knowledge for the sustainable exploitation of marine resources; and knowledge for use in political decision making. Countries that sign up to thematically oriented JPIs agree to enter into binding research co-operation. Ten European coastal countries have already expressed interest in taking part in research co-operation on European seas and oceans. Participating countries provide their own funding for these initiatives as part of their existing national research programmes. This approach is designed to trigger a significant joint research 'synergy effect'. The marine research JPI will have a broad-based scientific profile and put special focus on issues related to climate change. N this respect it is interesting to mention that Norway is not an EU Member State, yet thanks to its strong marine and maritime experience, it will take a leading role in the 'Healthy and productive seas and oceans' programme. The Research Council of Norway states that this is an example of Norway’s large investment in international researchand it will probably lay the foundation for Norwegian research funding policies in the years ahead.

ERA-Net – A European instrument for coordinating resources for large multinational R&D projects

Description of how the ERA-Net works. Examples of programs with success.

NORFACE - New Opportunities for Research Funding Co-operation in Europe - is a partnership between twelve research councils to increase co-operation in research and research policy in Europe. The twelve partners involved are the research councils for the social sciences from Estonia, Denmark, Finland, Germany, Iceland, Ireland, The Netherlands, Norway, Portugal, Slovenia, Sweden and the United Kingdom. Canada and Austria participate in NORFACE as associate partners. This partnership is built on a history of less formal co-operation and joint activities between the Nordic and UK research councils. NORFACE formalises this existing working relationship and provides a framework and a vision for a durable multi-national strategic partnership in research funding and practice. At present, the twelve partners in NORFACE support a diverse range of research topics, research funding mechanisms and strategic objectives such as, the NORFACE Seminar Series (a scheme supporting research networking in social sciences), funding of ten transnational research projects on 'Re-emergence of Religion as a Social Force in Europe?' , funding of 12 transnational research projects on Migration in Europe - Social, Economic, Cultural and Policy and funding of Capacity building projects.  

ESFRI – A European strategy for funding research infrastructures 

ESFRI is a strategic instrument created in 2002 by the Member States and the European Commission to develop the scientific integration of Europe and to strengthen its international outreach. ESFRI gives national authorities the opportunity to explore common and integrated activities for the best development and use of Research Infrastructures of pan-European relevance. The last years, steps have been taken towards a better and closer cooperation between ESFRI and the European Research Organisations (such as EIROForum, EUROHORCS, EARTO, and others) should be established to develop a common vision of the European Research Area and to support the construction and operation of pan-European Research Infrastructures.  There are also plans for a European cooperation for training of engineers and technicians for Research Infrastructures needed to secure the necessary support for the operation of existing and new Research Infrastructures.

Example: eIScAt_3D The next generation European incoherent scatter radar system. EISCAT_3D will be a three-dimensional imaging radar for atmospheric and geo-space research, which constitutes an upgrade to EISCAT, an existing international infrastructure based in Europe and devoted to the study of the upper atmosphere, ionosphere and geospace. This new large-scale European Research Infrastructure will have applications in a wide range of European research areas including Earth environment monitoring and technology solutions supporting sustainable development, well beyond atmospheric and space sciences. The current EISCAT host countries (Sweden, Norway and Finland) play a key role in EISCAT_3D, and it is expected that the other EISCAT members (UK,Germany, China and Japan) will participate at some level. Japan has invested strongly in Northern Scandinavia, financing one of EISCAT’s two radar dishes on Svalbard, and has organized a national group discussing possible future participation in EISCAT_3D. There are also indications of interest by third countries, who are currently not members of EISCAT, such as

Russia and US.

3 Systematic monitoring of national research and research policy activities 

ERAWatch

ERAWATCH is the European Commission's information platform on European, national and regional research systems and policies. Its main objectives are to support policy-making in the research field in Europe and to contribute to the realisation of the European Research Area (ERA). 

METRIS 

Monitoring European trends in Social Sciences and Humanities - is a monitoring service launched by the European Commission, in order to provide an overview of Social Sciences and Humanities research fields in Europe. The service is addressed to all decision-makers concerned with social sciences and humanities, and all those interested in the European Research Area such as research policy-makers, managers of programmes and research institutions, researchers in the social sciences and humanities (SSH) and other stakeholders such as users of SSH research, philanthropic and other civil society organisations. METRIS aims to support the European Research Area (ERA) in the social sciences and the humanities by increasing awareness of the structures, resources and ways of functioning of different national systems in SSH and new developments in these systems. The aim is not only to support international collaboration in SSH but also to support national level research decisions in awareness of the broader European context.METRIS functions through a network of correspondents who provides information for each participating country, operating under the editorial supervision of a management team, and with comments and contributions from a network of policy officials nominated by relevant national administrations. Currently the network of correspondents covers 27 countries, and countries Associated with the EU Framework Programme.

METRIS provides a good model for monitoring national research and research policy activities in EU and other countries within the area of Earth Observations. National approaches and views of GEO road map and tasks could in this context be monitored and analysed by a network of country correspondents familiar with Geo research and policy agendas in the countries to be covered.   

4 Other relevant organizations and projects

CERN and other similar big science intergovernmental organisations (ESA, EMBL, etc.)

IFORD

Coordination of Funding

http://www.iford.org/en/Home

AGU/GEC group

http://www.agu.org/focus_group/GEC/
START program: http://start.org/
International models for funding global programs like GEOSS

As pointed out by the OECD most research resources are governed at national level. That is also true for the European region.

However, is it possible to develop further the mechanisms for coordinated programming represented by the EC, expand it to be efficient across the globe?

How can we integrate other mechanisms for funding applied in other parts of the worlds, such as Asia, North-America, South-America, Australia, Africa (the GEO caucuses) ?
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