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2nd GEOSS Science and Technology Stakeholder Workshop

GEOSS: Supporting Science for the

Millennium Development Goals and Beyond

Bonn, Germany, August 28 - 31, 2012

- GEO Post-2015 Input -

Preamble

The 2nd GEOSS Science and Technology Stakeholder Workshop held in Bonn, Germany on August 28-31, 2012, reviewed the alignment of the Strategic Targets of GEOSS with the research needs of the Millenium Development Goals (MDG)s, Sustainable Development Goals (SDGs), and global environmental sustainability. The workshop was organized by the GEOSS S&T Stakeholder Network together with a total of 21 international research organizations, United Nations agencies, funding agencies, and research projects funded by the European Commission. 

The workshop participants emphasized the challenge of global sustainability, underlined the need for a research effort to support decision makers, policy makers and the general public in making progress towards increased sustainability and resilience, and urged the Member Countries and Participating Organizations of GEO to make available the Earth observations needed for this research. The document summarizes the outcomes of the Workshop relevant to the discussions currently taking place on the possibility of extending GEO Post-2015.

Scope and Objectives of the 2nd GEOSS S&T Stakeholder Workshop

The 10 Year Implementation Plan for GEOSS states “GEOSS is a step toward addressing the challenges articulated by United Nations Millennium Declaration and the 2002 World Summit on Sustainable Development, including the achievement of the Millennium Development Goals. GEOSS will also further the implementation of international environmental treaty obligations.” 

The eight Millennium Development Goals (MDGs) cover a range of societal issues, all with a target date of 2015: 

· Eradicate extreme poverty and hunger; 

· Achieve universal primary education; 

· Promote gender equality and empower women; 

· Reduce child mortality; 

· Improve maternal health; 

· Combat HIV/AIDS, malaria and other diseases; 

· Ensure environmental sustainability; 

· Develop a global partnership for development. 

The objective of the workshop was to review the science questions and research topics that need to be addressed in order to support progress towards achieving the MDGs and towards meeting the grand challenges, both prior to and after the current target date for the MDGs, and to identify Earth observations needed to facilitate the research. 

Scientists and researchers engaged in environmental research supporting the MDGs and addressing the grand challenges are key stakeholders of GEOSS. Aligning the strategy for the implementation of GEOSS to the needs of these stakeholders should be considered a high priority for GEO.

The Workshop brought together a wide range of representatives from international science and research stakeholder organizations, funding agencies providing resources for sustainability research, intergovernmental agencies defining and maintaining frameworks relevant for global sustainability, and Earth observation providers.  The participants wished to articulate the contributions and needs of Science & Technology communities as input to GEO as it considers the evolution of GEOSS in the period post-2015.

The implementation of GEOSS is governed by the GEOSS Strategic Targets and is detailed in the GEO Work Plan. The workshop assessed the current implementation of GEOSS with respect to the needs of global research and monitoring for sustainability, both in the period 2012-2015 and for GEO post-2015.

The Workshop also drafted a number of output documents. These include the "Bonn Statement", the "Bonn Action Plan" and the "GEO Post-2015 Input", the current document.

The “Bonn Statement” summarizes the research needs agreed upon by the Workshop participants associated with the MDGs and grand challenges and details the strategy for a GEOSS that would ensure the availability of Earth observations required for addressing these research needs.

The “Bonn Action Plan” addresses those recommendations that can be implemented in the near term up to 2015.

The current document details the recommendations that are relevant for the Post-2015 GEO discussion.

Recommendations for the Post-2015 GEO

The various discussions that took place during the Workshop provided input to the final Workshop session, "Preparing Input for the Post-2015 Working Group".  This input was synthesized and used as the starting point to address the following questions:

A. Evolution or Revolution: Does the “System of Systems” Concept Work?

B. What issues have to be addressed?

C. Where and how does Science and Technology fit into GEO, post-2015?

These questions are considered in the next three sections. In each section, specific questions are derived that need to be addressed in the frame of the Post-2015 GEO discussion. Where possible, recommendations are made for Post-2015 GEO.

A. Evolution or Revolution: Does the System of Systems Concept Work?

The answer to this question was a unanimous Yes. Hence GEO must ensure that the GEOSS can evolve whilst also ensuring that the GEOSS retains the capability to embrace revolution!

How should the GEOSS evolve post-2015? Two alternative options were considered:

(1) GEO should implement an effective “Science-Humanity interface,” i.e. an interface between Earth-observation based science and the various decision makers in society, one that goes beyond a mere science-policy interface and has a much broader reach to all types of decision makers, including citizens, be they individuals and/or organised groups; or

(2) GEO should implement an effective Earth-observation-Science interface that contributes an additional component to Science-Policy interfaces, ultimately forming a Earth Observation – Science – Policy interface. 

For option (1), such an interface would include the capability to provide the data, information and knowledge needed by policy-makers, decision-makers in the public and private sectors, and citizens, so that they are able to make informed and independent decisions. The process of such an interface should seek to "span / harness data and knowledge", truly "democratising knowledge" for the use of all humanity, and provide "actionable information". Under option (1), GEO would cover the complete value chain from Earth observations, data processing and research, to products of value for end users in all societal sectors.

For option (2), the focus would be on an interface between Earth observation providers and science communities that can utilize the observations to address issues relevant to society and ultimately fully realize the societal benefits of the Earth observations. GEO would focus on those science users who have the expertise to turn data into knowledge and knowledge into "actionable information".

The provision of information and services for end users necessarily requires the establishment of an information processing chain, starting from raw data, to processed data, to model output data, to information, and finally to services. In any given chain from observations to end users, not all steps need necessarily be present.

Question 1: How much of the processing chain from raw data to end applications and users should fall under GEO's remit?

What revolutions in Earth observations can be foreseen post-2015? The following major "revolution" should take place: GEO should ensure that socio-economic data can be discovered and accessed via GEOSS. In other words, socio-economic data needs to be part of the chain from observations to end users, independent of the decision concerning Question 1. 

In implementing this revolution, it will have to be decided whether GEO seeks to merely form partnerships with 3rd parties who will be responsible for the actual collection and provision of the socio-economic data, or whether GEO will take actual responsibility for the collection, archiving, discovery and access to the socio-economic data.

Question 2: Should GEO consider developing the concept of "Human Observatories" in parallel with "Earth Observatories" and if so what is required to support a "human observing system"?

B. What issues have to be addressed?

The following issues were identified as important:

· Essential Indicators and Variables

· Data sharing

· Reorganization of SBAs

· Partnership of developing and devloped countries

· Capacity building

· The role of GEO

These issues are considered individually in the following.

Essential Indicators: Essential indicators (EIs) of global sustainability are key for policy and decision making aimed at sustainable development. What are the EIs for which GEO should seek to ensure that the required data is available on a sustained, long-term basis? The indicators need to be defined by the global sustainability research community. In the context of sustainable development and the MDGs and SDGs, current economic indicators are recognized to be insufficient.  For example, they fail to reflect the true status of ecological conditions. Environmental indicators are emerging, (e.g., the Environmental Performance Index), but combined indicators are not well developed.

Should the S&T Community associated with GEO seek to develop new indicators, in particular in the context of "democratising of knowledge"? Examples could be indicators that go "beyond GDP" and measure aspects of human well-being (e.g., the Happy Planet Index, the World Peace Index).  

A challenge is the appropriate approach to EIs, which can start from societal needs, or from the observable quantities. The question is, what should come first, the EIs or the Essential Variables (EVs)?  Should we look to specify a broad range of measurable EVs, and then determine which EIs could be derived from these EVs? Or should we begin by defining the EIs characterizing sustainability and then deriving the EVs that would be required to obtain these indicators?

Starting with the EIs and deriving the EVs from them may mean that certain EVs are not actually measurable. This would immediately identify critical gaps that would in turn need to be addressed by scientific and technological developments. 

Question 3: Should GEO focus on metrics for sustainability and take a top-down approach to the development of sustainability indicators (Essential Indicators), providing guidance for the development of the GEOSS required to supply the data for these indicators? 

Data sharing: GEO has an important role in strengthening and reinforcing data sharing, data interoperability, and data standards, which is crucial to enable the creation of the knowledge that is needed to support global sustainability.  Those who fund the observing capacity and collection of data should ensure that the data is made fully and openly available without restrictions, as called for in the GEOSS Data Sharing Principles.

Recommendation 1: GEO should continue to have a strong focus on a framework that enables full data sharing as well as promotes data interoperability and the accessibility of information without the need to actually access data.

Reorganization of SBAs: There is an urgent need for multi- and  inter-disciplinary, multi-sectoral research. Everything in Earth systems and human activities is inter-connected and inter-dependent. Global sustainability research is inherently cross-cutting. In the context of sustainability, there is a need for a global security framework in which water, food and energy security are treated together. Ecosystem health and biodiversity are strongly linked, and they cannot be separated from the food-water-energy nexus. The current SBA structure categorizing the work of GEO may not be the optimal structure for consideration of inherently intertwined topics, and may lead to inadvertent duplication of efforts. It also can lead to specialized observation systems. For example, what are the consequences for the GEO Biodiversity Observation network (GEO BON) arising from the separation of the Biodiversity and Ecosystem SBAs and what would be the implications of a restructuring?  Would a broader focus on issues such as "Natural Resources" be beneficial?

Question 4: Should GEO consider a regrouping of the SBAs to emphasize the interconnectivity of food, water, energy, human and ecosystem health, and biodiversity or replace the SBA structure by a theme and problem-oriented structuring?

Partnership of developing and developed countries: GEO should strive to develop strong, lasting and effective partnerships between developed and developing countries, to ensure that all parties can at the same time contribute to GEOSS and make full use of GEOSS resources.

Recommendation 2: GEO should make a dedicated effort to establish sustained partnerships between developing and developed countries with the goal of utilising the societal benefits of GEOSS in both regions.

Capacity building: GEO should look to develop, implement, and mentor training and education across all EO domains and across all generations, from earliest ages through to University and beyond. Importantly, capacity building should comprise the capability to provide training for decision-makers in the use of EO data and information and how to use science knowledge in policy development and decision making. This capability is fundamental for evidence-based management. GEO should help in engaging national governmental institutions and funding organisations to ensure implementation.

Recommendation 3: GEO should strengthen its engagement in capacity building, covering the collection and processes of EO as well as the use of science knowledge derived from EO in evidence-based management and policy-making.

The role of GEO: Very worryingly, many people still ask: "What is GEO's role"; "What is the added-value of GEOSS"? It is imperative that GEO clarifies its role and the added value of GEOSS. GEO must improve its outreach and communication capability. GEO must work more closely with other organisations and communities to ensure they are able to understand and realise the full benefits that the GEOSS can deliver.

Question 5: How can GEO better define its role and the added value of GEOSS, and what is needed to communicate this to the global governments, S&T communities, and the public?

C. Where and how does Science and Technology fit into GEO, post-2015? 

The discussion of the relationship between GEO and the S&T communities, in particular those communities that are engaged in global sustainability research, identified the following topics:

· GEO's role in Post-2015 processes

· Mutual benefits

· GEOSS Strategic Targets

· S&T Community input for SBA reorganization

· Scientific expertise for GEO

· Emerging technologies

· Participation of commercial companies.

These topics are considered in succession in the following paragraphs.

GEO's role in Post-2015 processes: There are a number of post-2015 processes underway, including those for the SDGs following the MDGs, and for GEO. It is vital that these processes are aligned. Global scientific and technological partnerships should be created which recognise the competences of the different partners, seeking to maximise the synergies and complementarities between them whilst minimising overlaps and duplication. Importantly, in order to ensure sufficient alignment, would it be necessary to have one partnership for this, or can several partnerships achieve the same alignment? Should changes be foreseen to the GEO Membership and Governance structures to facilitate this partnership and the engagement of the parties concerned in GEO?

Question 6: What changes in GEO Membership and Governance structures are necessary to facilitate a partnership in the Post-2015 discussion that can ensure sufficient alignment between the various processes?

Mutual benefits: Data sharing and data interoperability are fundamental for the benefits of EO in S&T communities as well as the success of GEOSS. To facilitate the benefits, GEO should make its data management infrastructure available to international science programmes (e.g., Future Earth), and in return these programmes should register metadata regarding their data, products and other information in GEOSS.

Recommendation 4: GEO and the international organizations engaged in the Future Earth Initiative should engage in a dialog to determine how Future Earth could make use of GEOSS data management infrastructure and promote registration of data relevant to Future Earth in GEOSS. 

GEOSS Strategic Targets: The GEOSS Strategic Targets determine to a large extent the design, functionality and services of GEOSS. Thus, the added value and benefits of GEOSS are inherently defined by these Targets. Therefore, efforts should be made to develop a sense of ownership amongst users of GEOSS for the GEOSS Strategic Targets. A strengthened role for the CoPs as an important component of the annual Work Plan process is considered of importance to achieve this goal.

Recommendation 5: GEO should increasingly rely on the concept of Communities of Practice (CoPs) as the main linkage to user communities of GEOSS. GEO should also revisit its management structure in order to ensure the CoPs play a strong role in the annual Work Plan update process and have a voice in the assessment of the GEOSS Strategic Targets.   

S&T Community input for SBA reorganization: A reorganization of the SBAs and a potential transition to a more theme-based structure needs careful consideration. GEO should work with the S&T community within and outside of GEO to develop White Papers on the potential for clustering of SBA and Tasks (e.g., Blue Planet) to maximize synergy, address sustainability issues, (e.g., food-water-energy nexus), and other cross-cutting issues such as socio-economics and human dimensions. The need for these White papers is addressed in an Action for the 2012-2015 period.

Recommendation 6: In the definition of a future guiding thematic structure for GEO, the findings of the White Papers should be taken into account.  

Scientific expertise for GEO: There is a clear need for GEO to include a broader spectrum of expertise in the development of GEOSS. Independent of the decision to extend GEOSS to comprise a “Human Observatory,” there is the need to include social scientists. The development of EIs will also require expertise in economy and the integration of economic data. 

Recommendation 7: GEO should make a dedicated effort to integrate international social science organizations in GEO (e.g., as Participating Organizations), including the International Social Science Council.  

Emerging Technologies: Technological revolutions are accelerating, and technologies providing global access to EOs and derived knowledge are constantly changing. “Whatever is decided today is out-of-date by the time it is designed, tested and implemented! So the design of the GEOSS of the future must be very flexible and highly adaptive” (Edwards, 2012). In order to account for this rapid transition, GEO needs to have a dedicated focus on emerging technologies that can improve global access to Earth observations and derived knowledge.

Recommendation 8:  GEO should promote the development of new technologies providing improved global access to Earth observations and derived knowledge, and when proven, integrated these technologies into the GEOSS.

Participation of commercial companies: Private industry can profit from utilizing the societal benefits of EOs and they constitute a large user group of EOs, associated services and derived knowledge. They also operate infrastructure of value for the management, use and dissemination of EOs. In order to allow for a more active participation of commercial R&D companies in the development and operation of GEOSS, it will be important to consider how the GEO Membership and governance structures could evolve to accommodate the participation of the private sector in GEO.

Recommendation 9: GEO should review its membership and governance to facilitate full participation of commercial R&D companies in developing the GEOSS and utilising the benefits of Earth observations.

