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Cyberinfrastructure (our working def’n) –  
 “the set of organizational practices, technical 

infrastructures, and social norms that collectively 
provide for the smooth operation of scientific 
work at a distance” 

 



Knowledge infrastructures are robust internetworks of people, artifacts, and 
institutions which generate, share, and maintain specific knowledge about 
the human and natural worlds. Like all infrastructures, they are composed of 
many systems and networks, each with its own unique dynamics. Because 
shared, reliable knowledge is among human society’s most precious 
resources, the institutional elements of knowledge infrastructures – such as 
universities, libraries, and scientific societies – have typically adopted 
conservative, slow-changing forms. Yet recently key elements of knowledge 
infrastructures, especially information technologies and communication 
practices, have changed very rapidly, creating a growing sense of disarray 
and disjuncture between established forms and new and exciting, but 
unproven, possibilities. We argue for the need to consider knowledge 
infrastructures as wholes, rather than focusing only on their most rapidly 
evolving elements.  



speaking truth to power 
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Caribou in Canada 

 



• Despite recent estimates that the Earth’s ecological systems are worth 
about $33 trillion annually, the comparatively low cost of maintaining 
the biological diversity that underpins these services is ignored. 
(Williams, Gaston et al. 1994) 
 

• In common with all agricultural crops, the productivity of modern 
wheat and corn is sustained through constant infusions of fresh 
germplasm with its hereditary characteristics … .  Thanks to this 
regular ‘topping up’ of the genetic or hereditary constitution of the 
United States’ main crops, the Department of Agriculture estimates 
that germplasm contributions lead to increases in productivity that 
average around 1 percent annually, with a farm-gate value that now 
tops $1 billion…(Myers 1997) 



 However, there are great difficulties in predicting future 
patterns of diversification … in patchy and changing 
environments, particularly as projected human-driven changes 
are unlikely to reflect simply those of the past.  Following Erwin 
and Brooks et al.’s arguments, the perverse result of 
extrapolating future diversification ‘potential’ from recent 
history is that it leads to favoring conservation of species that 
are particularly similar to another (e.g. faunas with large 
numbers of rodents), in preference to biotas with more 
dissimilar and diverse species. (Williams, Gaston et al. 1994) 



 For example, a dandelion and a giant redwood can be seen to represent a richer 
collection of characters in total, and so greater diversity value, than another pair 
of more similar species, a dandelion and a daisy … . This shows how the 
phenotypic characters (or the genes that code for them) could provide a 
'currency' of value for biodiversity. Pursuing this idea, we will then need to 
maximize richness in the character currency within the conservationists' 'bank' of 
managed or protected areas (History 2002). 



 Concepts like stability and ecosystem are 
ambiguous and defined in contradictory ways.  In 
fact there is no such thing as an integrated, 
equilibrial, homeostatic ecosystem: It is a myth…! 
(O'Neill 2001) 
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the design space 

 



Infrastructural dynamics: 
tracks & trajectories 

 
• Momentum and path 

dependencies 
• Systems, networks, and 

internetworks 
 
• What are the break points in CI 

development?  When, and by what 
mechanisms, does CI get ‘locked in’? 

 



Infrastructural dynamics: 
transfer, travel & interconnection 

 
• Growing to scale. 
• What’s in a standard? 
• The power of gateways 

 
• What / who are the gateway technologies, 

organizations, and people in CI 
development?  What steps can be taken to 
support / extend such bridging work? 



Infrastructural tensions: 
interest & exclusion 

 
 

• The insides and outsides of 
infrastructure 
 

• Infrastructural orphans 
 
 

• Who gains and who loses through 
CI development?  What are the 
available mechanisms for inclusion 
and redistribution? 

 



Infrastructural tensions: 
innovation & incumbency 

 
• Infrastructure and entitlement 

 

• Problems of ‘capture’ 
 
• Who are the ‘incumbents’ of CI 

development?  How can the interests of 
existing constituencies be balanced 
against those of innovation and ‘new 
entrants’? 

 



Infrastructural tensions: data & working epistemologies 
of the sciences 

 
• What’s data? 
• Whose data? 
• Who to trust? 
• The problem of metadata. 

 
• What existing data cultures / practices 

characterize the various CI domain 
sciences?  How can CI be grown to 
accommodate, reflect, and support 
these? 
 

 



Designing (cyber)infrastructure? 
 

From design to strategic action… 
 

From blueprints or maps to 
principles of navigation… 

 



TECHNICAL SOCIAL 

Becomes 
visible upon 
breakdown 

Embeddedness 

Built on an 
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Embodiment 
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Transparency Reach/Scope 
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Learned as 
part of 
membership 

 Boundaries between social and technical work can 
often be shifted in either direction 



conclusion 
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