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Sustainability through Computing 
 



Demand and Capacity Are Colliding... 
 

©  Demand 
©  Users 
©  Services 
©  Access 



Is Computing Sustainable? 

•Three reasons to say “No” today ... 


1) Energy and natural resources to 


make the products
2) Electricity to run them
3) Energy and waste when recycle

and dispose of them 



Energy Intensive Product 
 

•Embodied energy in PCs studied
since mid-1990s 
•Results vary widely, but most
are around 6,000 Mjoules per device* 
•6,000 MJ is approx. 1,800 KW-h, or
about the energy consumed by the
average U.S. House in 2 months 
•IDC estimates 229M units in 2006 
•Total energy to manufacture = 400B KW-h 
●Equivalent to 65 x 600MW power plants 
●230M metric Tons of CO2 

* Source: http://dx.doi.org/10.1065/ehs2002.04.038.1, pg 8 



Powering a Server 
 

15 Units 
for 
Computing 

Source: DOE, Paul Scheihing 



Environmental Impact 
 
WW Datacenters 
●  2006 
●  290B kWh 
●  200M tons of 

CO2 

Sun Datacenter 
• 2006 
• 10.5M kWh 
• 10K tons of CO2 



Growing eWaste Problem 

•Content problem: over 700 
esoteric compounds in each PC 
•Volume problem: 1 million 
computers amount to more than
25,000 tons of electronic junk 
•Increasingly international problem 

300 million computers already obsolete by 2004… 



Eco – It’s About 
Economics 

AND 
Ecology 



 

 

 

Holland Tech Refresh Savings 
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Spotlight: Santa Clara, CA





Break Out Innovation 
 



The First Virtualized Datacenter
 



Where Should Datacenters Be? 
 



How Should We Do Datacenters When 
We Can Start From Scratch? 



Solar PV 
Fuel Cell 

Natural Gas
 

Microturbine
 



EPA Report to Congress – Aug 2007 




Total cycle 
efficiency of 
60-75% 
compared to 
overall electric 
utility efficiency 
of 10-30% 
(U.S. DOE)

Total cycle 
efficiency of 
60-75% 
compared to 
overall electric 
utility efficiency 
of 10-30% 
(U.S. DOE) 



Eco Innovation 
Good for Your Business 

Good for Our Planet 


