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How CLOCKSS works
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1) CLOCKSS is the largest LOCKSS network and uses a network of 12 nodes. 
2) These are held at Stanford University (which currently hosts two), Rice University in Texas, Indiana University, the University 
of Virginia, OCLC in Ohio, the University of Alberta in Canada, Edinburgh University in the UK, Humboldt University in Germany, 
the Catholic University of Milan in Italy, the Australian National University in Canberra, and the last at the National Informatics 
Institute in Tokyo. 
3) The 12 preservation machines each contain a copy of all the content archived with CLOCKSS. 
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What we did

• We organized a 2-hour workshop to talk through:

• the significant energy-using components

• how the service is managed and used 

• The DIMPACT project team developed a rough map.

• We had a second workshop to refine this and agree 
on what data we wanted to collect for each machine and 
host site.

• An unexpected need was for a shared vocabulary of 
all our machines. This had unintended benefits!
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CLOCKSS preservation machines



CLOCKSS Digital Archive Model (draft) 
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Data Gathering

• What are the specifications for each machine?

• How much energy do the manufacturers claim that 
these use?

• What is your evidence of how much energy they 
actually use?

• How much is each idle or active?

• For ingest, what proportion of content is pushed to 
CLOCKSS vs scraped by CLOCKSS? 

• For preservation, what fixity or other checks do you 
do?

• For egress, how do you migrate and make content 
available?

• At each site, what is the source of energy and how 
much of it is from renewable sources?

• What happens to decommissioned machines?
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Stanford example

• The majority of CLOCKSS machines are at 
Stanford. 

• Stanford University is using a very high renewable 
energy profile thanks to the sun in California. 

• Stanford owns a solar power plant in southern 
California which offsets power that they take from 
the grid in northern California. They also have solar 
panels on rooftops, and contracts with energy 
companies that also supply electricity from (mostly!) 
renewable sources. Exact mix depends on the day.

• For cooling data centres, Stanford uses a chilled 
water system, whereby giant ice cubes are made in 
the ground at night and then those ice cubes melt 
during the day to provide cooling. It is a heat pump 
and exchange type of process that produces cooling 
during periods when it's relatively inexpensive to do 
so.

• We discovered that the university has an Office of 
Sustainable Energy with lots of experts who were 
very helpful.
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Are we right to focus only on carbon for now?
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Yes! This is a best first step. 

We could think more about the carbon embodied 
in the devices we use and how these devices were 
produced (e.g. raw material extraction, 
manufacturing, transportation, retail processes). 

We may need to consider emissions to air, 
emissions to water, even perhaps noise which has 
an environmental impact. 



CLOCKSS:

Preserving Scholarship for 
Future Generations

https://clockss.org/ 
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