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Green IT for Higher Education

Overview &

What do we mean by cyberinfrastructure and “green IT"?
Inefficient truths and scary facts

What can be done?

What are we doing?

Novel approaches

Next generation internet (NGI)

Zero carbon Cl facilities
Significant economic opportunities
Closing remarks
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Cyberinfrastructure

« Coordinated aggregate of software, hardware and other
technologies, as well as human expertise, required to
support current and future discoveries (NSF OCI)

Data analysis and management
Laboratory automation (sample and data handling)
Visualization and modeling
Remote collaboration tools (interactive conferencing; remote sensing
remote access/control of instrumentation)
Learning and workforce development
* Knowledge and skills needed to design, deploy, adopt and apply cyber-
based systems change how we teach and how we learn to prepare a
globally engaged workforce
Integrating research and education
« Students gain practical experience and conduct original research
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* The study and practice of using
computing resources efficiently

Similar goals to green chemistry:
reduce the use of hazardous

materials, maximize energy

efficiency during the product's

lifetime, and promote recyclability

or biodegradability of defunct J

products and factory waste Environment | Economic

* The future of cyberinfrastructure
is about building network and
computational architectures and
The Future of Sustainability: Re-thinking Environment and

business models that help reduce Developmentin the Twenty-first Century. Report of the
co? emiSSiOns IUCN Renowned Thinkers Meeting, 29-31 January, 2006
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Inefficient truths about ICT* &

* http://lwww.globalactionplan.org.uk; http://www.gartner.com

It is estimated that the ICT industry alone produces CO,
emissions that are equivalent to the carbon output of the entire
aviation industry (~2% of global emissions)

ICT is now 5% |largest industry in terms of consumption of power

ICT emissions growth is the fastest of any sector in society,
increasing 6%/yr (aviation sector growth is 3%l/yr)

One small computer server can generate as much carbon
dioxide as a SUV with a fuel efficiency of 15 miles per gallon

Nearly 40% of servers at universities and businesses are
underutilized by more than 50%
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* http://www.nanog.org/mtg-0802/levy.html; http://www.iht.com;
http://www.gartner.com

Cyberinfrastructure scary facts* &

Cyber-infrastructure is often the 2" largest consumer of
electricity after basic heat and power on university campuses

Energy costs are now the 2nd highest cost of a Data Center
or science facility

By 2010, half of all Data Centers will have to relocate or
outsource applications to another facility

Personal computer ownership will quadruple to 4B devices by
2020

Online entertainment (such as Second Life) uses as much
power as the average Brazilian uses to live
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Personal carbon footprint*

* http://www.independent.co.uk/environment/climate-change/;
http://jasonschaeffer.net COQ

A measure of the amount of carbon
dioxide a person, organization or
state produces or for which they are
responsible in a given time

The average per capita carbon footprint
world wide is 4000 kg/year

The average per capita carbon footprint
in industrial nations is 711,000 kg/year

The average per capita carbon footprint
in the United States is 79,000 kg/year

Hu ) 0 0a
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What can be done?

Carbon neutrality imposed by law or taxes

- British Columbia was the first government to introduce a carbon tax in the
Western Hemisphere, mandating all public sector institutions to be carbon neutral
by 2010 (New Zealand has done the same)

Carbon neutrality linked to funding agreements

Government funding in the United Kingdom will reward greenest universities and
colleges based on their performance in reducing carbon emissions

Success in cutting emissions will be linked to funding agreements from 2011

Energy efficiency and emission reduction will be key priorities in a forthcoming
government plan to build a framework for the future of higher education over the
next 10 to 15 years

Higher Education Funding Council for England (HEFCE) has set out a strategy for
curbing emissions by 80% by 2050
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BOLD BUT...
These initiatives will have a big impact on

research and higher education
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What can be done?

+ Telecommute (telework) and adopt alternative work
schedules
— Advantages

= Cost savings, increased productivity, organizational fiexibility

» Reduced traffic congestion, reduced total travel and consequential
pollution, access for people with specific difficulties

— Drawbacks
» Personal motivation, “culture”, the nature of the task
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