
Study Goals
Map social, institutional, and technical relationships among 
ESMF developers, modelers, research groups, funding 
agencies, etc.

Analyze scientific cyberinfrastructures comparatively, leading 
to a "Cyberinfrastructure Best Practices" guide.

Collaborate with the ESMF community to implement lessons 
learned.

Methodology
Our methods are primarily qualitative. They include ethnographic 
interviews, participant observation, small-scale surveys, and 
collaborative histories conducted with members of the ESMF 
community. While interviews will be the primary mechanism for data 
collection, we will also seek to use available log data and other electronic 
traces of cyberinfrastructure activity. 

Population: climate science cyberinfrastructure users/builders
• Earth System Modeling Framework
• Earth System Grid 
• Earth System Curator
• European cyberinfrastructure? Others?

Introduction
Cyberinfrastructures like the ESMF have the potential to unite fields, 
facilitating sharing of models and model components. Scientific 
models of complex, interactive systems (e.g., Earth’s climate) are 
rapidly becoming utility services. Models and model output travel not 
only across scientific disciplines, but also beyond, to policymakers, 
private corporations, and public discourse. In principle, most 
contemporary data and models could be accessed by any networked 
computer. But in practice, the desired transparent, rapid, readily 
accessible information infrastructure does not yet exist. Using a 
combination of ethnographic, historical, survey, and 
information-scientific methods, we aim to study how data and models 
travel and become stable, usable knowledge. In doing so, we expect 
to learn how different elements of the ESMF sociotechnical space 
meet (or fail to meet) the community’s goals.
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Collaborators
Our full research team is studying four large cyberinfrastructures in 
anticipation of additional value in the comparisons between them.
Other researchers: 
Georgetown University - David Ribes
Santa Clara University - Geoffrey C. Bowker, Susan Leigh Star, Kathryn Vann
University of California, Los Angeles - Christine L. Borgman, Jillian Wallis, David Fearon
University of Michigan - Thomas A. Finholt, Steven J. Jackson, Ayse G. Buyuktur

This research is supported by the National Science Foundation Human and Social Dynamics 
Program under Grant 0827316.
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Prior Research - “Workshop on History and Theory 
of Infrastructure” 
Historians, sociologists, and information scientists discussed implications from the 
study of historical infrastructures for new cyberinfrastructures to support science 
work. The group identified several key qualities of infrastructures: 
Dynamics- Infrastructure development typically begins when gateways (technical, 
organizational, or social) permit joining multiple systems into networks or 
internetworks. Historically, large-scale infrastructures have taken 30-50 years to 
emerge. Infrastructures become ubiquitous, accessible, reliable, and transparent 
as they mature.
Tensions- Infrastructure creates losers as well as winners, not always predictable 
in advance. Issues of ownership, resources, and culture (for example, intellectual 
property, computing resources, and valuation of different contributions) normally 
provoke conflict among various stakeholders.
Design- Historically, infrastructure development usually occurred organically, 
rather than by design, but attention to past lessons may create new leverage. Path 
dependencies can afford or constrain future designs. Incentive structures are vital, 
particularly where non-economic incentives such as reputation effects are 
significant.
The workshop report concludes that social scientists can valuably partner with 
cyberinfrastructure users and designers to aid in effective design and use of 
cyberinfrastructure. Our partnership researching the ESMF is one such endeavor.
Publication: P.N. Edwards et al., Understanding Infrastructure: Dynamics, Ten-
sions, and Design (2007), http://hdl.handle.net/2027.42/49353.

General 
Research Questions

What factors affect 
use/reuse/sharing of 

data and models?

What factors create trust in 
data and models that span 
time/locations/disciplines?

What are the key dynamics? 
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Modeling 
Research Questions

How are models used 
in processing 

observational data?

How do scientists 
come to trust models?

Under what conditions are 
models successfully shared 

across disciplines?

How are data from simulation 
models reconciled with 

observational data? 

Research Questions

Figure: Social science provides a different and valuable perspective on 
cyberinfrastructure use and design (from Edwards et al., 2007).
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