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Digital Science Commons and GEOSS* 

 Comparison of some print and digitally networked paradigm characteristics: 
 
 PRINT PARADIGM                                   GLOBAL DIGITAL NETWORKS 
 
• (pre) Industrial Age                                post-industrial Information Age 
• fixed, static                                              transformative, interactive 
• rigid                                                          flexible, extensible 
• physical                                                    “virtual” 
• local                                                          global 
• linear                                                         non-linear, asynchronous 
• limited content and types                       unlimited contents and multimedia 
• distribution difficult, slow                      easy and immediate dissemination 
• copying cumbersome, not perfect        copying simple and identical 
• significant marginal distribution cost   zero marginal distribution cost 
• single user (or small group)                   multiple, concurrent users/producers 
• centralized production                  distributed and integrated production 
• slow knowledge diffusion                  accelerated knowledge diffusion 
• quasi private good                  quasi public good  
 
 

* The views expressed in these slides are those of the author and not necessarily those of the National Research Council or the National Academy of Sciences. 
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What is a digital commons? 

 

 Digital data and information originating principally from government 
or publicly-funded sources;  

• Made freely and openly available for broad, common use online; 

• Without reuse restrictions, with the material in the public domain, or 
with only some rights reserved (using waivers or common-use 
licenses, such as Creative Commons); and  

• Typically organized thematically. 
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Advantages of open access to and unrestricted reuse of publicly generated or  
funded data and information on digital networks for science: 
• Allows for the verification of previous results;  
• Promotes interdisciplinary, inter-institutional, and international research; 
• Enables automated knowledge discovery; 
• Avoids inefficiencies, including duplication of research; 
• Promotes new research and new types of research;  
• Reinforces open scientific inquiry and encourages diversity of analysis and opinion;  
• Makes possible the testing of new or alternative hypotheses and methods of analysis;  
• Supports studies on data collection methods and measurement; 
• Facilitates the education of new researchers; 
• Promotes citizen scientists and serendipitous results, enabling the exploration of 

topics not envisioned by the initial investigators and the primary research community;   
• Permits the creation of new data sets when data from multiple sources are combined;  
• Enables capacity building in developing countries and global research;  
• Supports economic growth and social welfare; and 
• Generally provides greater returns from public investments in research.  
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Compelling reasons for placing government-generated or government-funded 
 data and information in the public domain or under common-use conditions: 
 
• Legal. A government entity needs no legal incentives from exclusive 

property rights to create information. Both the activities that the 
government undertakes and the information produced by it in the course 
of those activities are a [global] public good. 

• Socioeconomic. Many economic and non-economic positive externalities. 
Network effects can be realized on an exponential basis through the open 
dissemination of data and information online.  

• Ethical. The public has already paid for the production of the information. 
Burden of additional access fees falls disproportionately on the individuals 
least able to pay. Open access benefits the poor and disadvantaged. 

• Political. Transparency of governance is undermined by restricting citizens 
from access to and use of public data and information. Rights of freedom 
of expression and information are compromised by restrictions on re-
dissemination of public information, particularly of factual data. 
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 Broad implications of excessive restrictions (economic, legal, 
technical) on access to and reuse of data and information from 
public and academic sources: 

 
1) Higher research costs (monopolization of public goods, 

transaction costs) 
2) Lost opportunity costs (automated knowledge discovery, failure 

to capture full benefits of public investments) 
3) Barriers to innovation (new uses and serendipity limited) 
4) Less effective scientific cooperation and education 
5) Widening gap between OECD and developing countries 

 
 Openness thus should be the default rule, subject only to 

legitimate and well-justified exceptions.  
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 Legitimate restrictions on public access to or use of 

government or government funded data and 
information: 

 

• National security and public safety 

• Personal privacy 

• Confidentiality 

• Respecting proprietary rights of private-sector parties 

• Exclusive use of PI data prior to publication 

• Restrictions for specific reasons (e.g., endangered 
species, archeological digs)  
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Stakeholders in formation of commons: 
  
Top-down law and policy development (public law) 
• Government(s) 
• Research funding agencies 
• International and intergovernmental (scientific) organizations 
 
Bottom-up law and policy development (private law) 
• Universities and not-for-profit research institutes 
• Industry research institutions 
• Informatics organizations/institutions (libraries, data centers, archives) 
• Learned societies (umbrella research community organizations) 
• Individual researchers and legal scholars 
• Media, and NGOs, and general public 
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- The Group on Earth Observations (GEO) formally established the 
Global Earth Observing System of Systems (GEOSS) in 2005 to 
share data in 9 societal benefit areas. 

- Largest data (geospatial) consortium in the world. 

- Voluntary intergovernmental organization, now with 88 
governments + EC as Members, and 64 Participating Organizations. 

- Decisions made by consensus. 

- Annual Plenary meeting; Executive Committee, standing 
committees, and working groups meet regularly; Secretariat co-
located at WMO in Geneva and supports work of GEO.  



Global Earth Observation System of Systems 



Digital Science Commons and GEOSS 

GEOSS Data Sharing Principles (adopted by consensus in 2005): 

 

• There will be full and open exchange of data, metadata and 
products shared within GEOSS, recognizing relevant international 
instruments and national policies and legislation. 

 

• All shared data, metadata and products will be made available with 
minimum time delay and at minimum cost. 

 

• All shared data, metadata and products being free of charge or no 
more than cost of reproduction will be encouraged for research 
and education. 
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 Implementation Guidelines for the Data Sharing Principles (DSPs) 
accepted by the GEO-VI Plenary, Washington D.C., Nov. 2009: 

 

• Promoting implementation of the principle of full and open exchange of 
data according to GEOSS Data Sharing Principles 

• Enabling GEOSS users to reuse and re-disseminate shared data, metadata 
and products 

• Ensuring consistency in the implementation of the GEOSS DSP with relevant 
international instruments and national policies and legislation 

• Implementing pricing policies consistent with GEOSS DSP 

• Reducing time delays for making data available through GEOSS 

• Promoting research and education uses of GEOSS data, metadata and 
products 
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At the GEO XII Plenary in 2010 in Beijing, 
the group decided to: 
 
- Create the GEOSS Data-Collection of 
Open Resources for Everyone (GEOSS 
Data-CORE) for GEO 9 Societal Benefit 
Areas. 
 
- GEOSS Data-CORE are the most open 
data category in GEO—a true digital 
commons. 
 
- Data accessible in the GEOSS Data-CORE 
are only a subset of all data registered in 
GEOSS. 
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2010 GEOSS Action Plan defines GEOSS Data-CORE as: 
 
a. The data are free of restrictions on re-use; 
b. User registration or login to access or use the data is 

permitted; 
c. Attribution of the data provider is permitted as a 

condition of use; and 
d. Marginal cost recovery charges (i.e., not greater than 

the cost of reproduction and distribution) are permitted. 
 
 Conditions b, c, d are not considered “restrictions” by 

GEO. 
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• When substantial amounts of data are combined from two or more 
data sources, the resulting dataset will incorporate the greatest 
restrictions from any of the sources used and the accumulated 
restrictions imposed by each source. Conversely, “legal 
interoperability” for data means that the data from two or more 
databases may be combined by any user without compromising the 
legal rights of any of the data sources used. 

 
• Achieving the legal interoperability of data made available through 

the GEOSS Data-CORE is essential for the effective sharing of data 
in GEOSS.  
 

• The GEOSS Data-CORE’s terms and conditions can be achieved 
through any of the following mechanisms: 

– statutory public domain; 
– a private-law waiver of rights; 
– or a minimalist common-use license.   
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 Desirable characteristics of a public domain 
designation, a waiver of rights, or a common-use 
license include the following:  

– Clear and simple to the data provider and user; 
– Easy to recognize and find; 
– Embeddable in the data as machine readable metadata; 
– Available in different languages, at a minimum in the 

language(s) of the country making the data available, as well 
as in English; 

– May have other terms and conditions, such as a disclaimer of 
warranty and liability, consistent with the GEOSS Data-CORE;  

– Finally, and perhaps most important, the data and the 
applicable license must be kept under the legal control of the 
data providers, and not GEO or GEOSS.  
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GEOSS benefits 

- Largest data consortium in world—leadership opportunity 

- Low cost and light organizational structure 

- Great potential societal applications and educational benefits 

- Change agent for norms and expectations in public sector 

 

GEOSS barriers 

- Largest data consortium in world—costs of failure 

- Lack of commitment, resources, decision-making authority 

- Anti-commons national business models, laws, policies 

- Ingrained norms and attitudes hard to change quickly, if at all 

- Public reports and scientific literature not included 
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Additional works by the presenter on this topic (all available freely online): 
 
 Bits of Power: Issues in Global Access to Scientific Data (NAS, 1997) 
 The Role of S&T Data and Information in the Public Domain (NAS, 2003) 
 Reichman, J.H. and Paul F. Uhlir, “A Contractually Reconstructed Research 

Commons for Scientific Data in a Highly Protectionist Intellectual Property 
Environment,” 66 Law & Contemporary Problems 315-462 (2003) 

 Paul F. Uhlir, “Policy Guidelines for the Development and Promotion of 
Governmental Public Domain Information,” UNESCO (2004)  

 Uhlir & Schröder, “Open Data for Global Science”, Data Science Journal, 
CODATA, (2007).  

 Uhlir, et al., “Toward Implementation of GEOSS Data Sharing Principles,” 
Journal of Space Law and Data Science Journal (2009) 

 Uhlir, et al., Legal Options for the Exchange of Data Through the GEOSS 
Data-CORE: Summary White Paper, Group on Earth Observations (2011) 

 Reichman, Dedeurwaerdere, and Uhlir, Global Intellectual Property 
Strategies for the Microbial Research Commons, Cambridge University Press 
(forthcoming, 2013) 

 


