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At Microsoft, we see information technology (IT) as a key tool to help address the daunting en-
ergy and climate challenges the world faces. Solving these challenges will require dramatic gains 
in energy conservation and integration of more renewable and zero-carbon energy sources into 
our economy. 

Microsoft envisions a clean energy ecosystem where information technology: 
• Empowers people and organizations with software tools that help increase energy efficiency.
• Accelerates innovation and deployment of clean energy sources.

This vision is increasingly shared by environmental organizations, government policymakers 
and industry leaders. As a recent climate report by the World Wildlife Fund noted, “There 
is probably no other sector where the opportunity to provide solutions with dramatic emis-
sion reduction potential is as significant” as in the IT sector. As a matter of official policy, the 
European Commission declared that IT “has an important role to play in…reducing emissions 
and contributing to sustainable growth.” And a recent study by the consultancy McKinsey & 
Company found that using IT, society can eliminate 7.8 gigatons of carbon emissions annually 
by 2020, an amount greater than is currently released by all sources in the United States. 

IT can help address a number of significant issues underlying our pressing energy and climate 
challenges. Individuals and organizations frequently lack insight into how their actions affect the 
environment and how to reduce the associated impacts. Many businesses lack the ability to track 
energy use across complex operations and supply chains. Scientists and policymakers often have 
a plethora of data from multiple sources but have difficulty making sense of it or translating it into 
practical solutions.

IT is unique in its ability to enable individuals, communities, organizations, scientists and policy-
makers to assess and understand the impact of their actions across complex systems. Solutions 
that combine the power of high-performance, cloud-based computing with broadly available 
technologies such as cell phones and PCs can enable individuals and organizations to take action 
that reduce effects on society and the planet.

Powering the Future 
Transforming Energy Use, Energy Generation and Carbon  
Management Through Information Technology

m

Policy Briefs from Microsoft 
A convergence of innovative software and intelligent devices, complemented by cloud-based services, will stimulate 
economic growth, make government more effective and benefit citizens in areas ranging from education to health-
care to the environment. This policy brief is one in a series from Microsoft about next-generation computing.

http://assets.panda.org/downloads/global_strategy_for_the_1st__billion_tonnes_with_ict__by_wwf.pdf
http://ec.europa.eu/information_society/activities/sustainable_growth/index_en.htm
http://www.smart2020.org
http://www.microsoft.com/about/corporatecitizenship/us/responsibleleadership/publicpolicy.mspx
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We see four main areas where IT can make a unique contribution to a sustainable energy future:

• Improving the energy efficiency of IT itself
• Improving energy efficiency across all sectors of the economy
• Enabling breakthrough innovations in clean energy generation, delivery and consumption
• Providing emissions accounting and management tools to organizations, communities and 

policymakers

Advancing the Energy Efficiency of IT  
Advances in both hardware and software have dramatically increased the energy efficiency of 
computing. The leading energy-efficient laptops now entering the market use less energy than a 
single compact fluorescent lightbulb. However, with more than 1 billion computers on the planet 
and 250 million new laptops, desktops and servers deployed each year, the IT industry must 
continue improving the energy efficiency of its products. 

Microsoft is seeking to help minimize energy use and carbon emissions while increasing access 
to technology by:

• Improving the energy efficiency of our operating systems and other software products and 
services from the PC to the datacenter. 

• Providing tools to help customers reduce IT energy use. 

• Broadly sharing energy efficiency best practices and technical guidance with other industry 
leaders and with customers, governments, non-governmental organizations (NGOs) and our 
partner ecosystem of more than 700,000 companies. 

We have improved the energy efficiency of the Windows® operating system with increasingly 
sophisticated energy-saving features and are building new requirements for energy efficiency 
into our product design process for future operating systems. In a 2007 analysis, the Natural 
Resources Defense Council found that the power management features in Windows Vista® 
eliminate 3 million tons of carbon emissions annually in the U.S. compared with earlier operat-
ing systems. Windows 7 has been designed with energy efficiency in mind. Microsoft made im-
provements to the core operating system and worked with industry partners to help improve 
the energy efficiency of the whole platform. Windows 7 provides both new and existing tools 

for IT professionals to effectively deploy 
power management policies and trouble-
shoot energy efficiency problems.

As more computing moves to Internet-
based cloud-computing service platforms, 
Microsoft is paying particular attention to 
addressing energy use and environmental 
impacts of our datacenters. By using cut-
ting-edge sensor and monitoring equip-
ment, new high-efficiency container-based 
datacenter designs and air cooling systems 
that reduce the need for mechanical chill-
ers, Microsoft’s new datacenters consume 
50 percent less energy for the same level 
of output than datacenters built just three 
years ago. Our newly opened datacenter in 
Dublin is officially recognized by the Euro-
pean Commission’s Sustainable Energy 
Europe Campaign as a best practice for en-
ergy efficiency and will average 1.25 in Pow-
er Use Effectiveness (PUE), an industry metric 

Plans for Microsoft’s next-generation energy-
efficient modular datacenters.

http://www.sustenergy.org/tpl/page.cfm?pagID=15&id=2524&submod=details
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of datacenter energy efficiency where 1 represents optimal energy use. (The datacenter industry 
average for PUE is 2; Microsoft datacenters as a whole currently average 1.53.) 

We’ve created a number of software 
tools to help customers evaluate and im-
prove the energy efficiency of their IT. For 
instance, our Microsoft Assessment and 
Planning Toolkit includes a “power sav-
ings calculator” that provides a report of 
potential savings from adopting energy-
efficient computing technologies such 
as enhanced power management and 
virtualization. As of 2009, over 690,000 
Microsoft customers and partners have 
downloaded and used this toolkit. In 
partnership with the United States Envi-
ronmental Protection Agency, Microsoft 
released a configuration pack for System 
Center Configuration Manager 2007 us-
ers to assess their client settings against 
ENERGY STAR recommendations. 

Microsoft is sharing best practices and technical guidance for energy efficiency with our custom-
ers, governments, NGOs, our hardware and software partners, and even our competitors to reduce 
the energy use and environmental impact of information technology. One way we are doing this 
is through our participation on the board of the Climate Savers Computing Initiative, which brings 
together industry leaders to help design more efficient computing systems and promote the use 
of advanced power management settings. By 2010, CSCI’s goal is to reduce global computer CO2 
emissions by 54 million tons a year, equivalent to the annual output of 11 million cars or 10 to 20 
coal-fired power plants. Microsoft helped develop the EU Code of Conduct for Data Centres, a vol-
untary set of guidelines designed to help organizations implement energy efficiency best practices 
and use energy-efficient equipment. And Microsoft Research is supporting cutting-edge research 
projects to advance energy efficiency in computing and publicly sharing the results.

Improving Energy Efficiency Across the Economy 
IT also has a critical role to play in enabling emissions reductions in a wide range of sectors. 
One of the most influential studies on the role of IT in addressing climate change and energy 
use is the Smart 2020 analysis conducted by McKinsey & Company and published by The 
Climate Group and Global e-Sustainability Initiative. The Smart 2020 study identified ways in 
which the use of IT to reduce energy use in various industries, buildings, transportation and 
homes could reduce greenhouse gas emissions by 15 percent by 2020.

As one example, UPS adopted a package flow software program that optimizes routes for its 
95,000 delivery vehicles. As a result, UPS cut 28.5 million miles from its delivery routes in a year, 
saving 3 million gallons of fuel and cutting carbon emissions by 31,300 metric tons. Similar exam-
ples abound in building management. A coalition of building control companies called the Total 
Environment and Asset Management Cooperative equipped 1,000 state-owned buildings in Mis-
souri with Web-enabled building control systems and cut the state’s energy costs by one-third, 
eliminating $10 million in energy costs and 93,000 metric tons of carbon emissions annually.

Microsoft sees particular potential in energy-saving applications that take advantage of widely 
available existing technology. A recent World Wildlife Fund study found that increasing virtual 
meetings and telecommuting could eliminate more than 3 billion tons of CO2 emissions over the 
next few decades. 

A chart generated by Microsoft System Center 
Configuration Manager 2007 showing CO2 emission 
reduction.

http://www.climatesaverscomputing.org/
http://www.microsoft.com/environment/research/energy_efficient_computing.aspx
http://www.microsoft.com/environment/research/energy_efficient_computing.aspx
http://www.smart2020.org/
http://assets.panda.org/downloads/wwfteleworking.pdf
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“A webcam-equipped laptop and mobile 
and wireless connectivity, as well as effec-
tive and secure software, are the key tech-
nical requirements for teleworking,” the re-
port noted. “These solutions already exist, 
and the sooner a broad deployment can 
take place the faster significant reductions 
can be achieved.”

In our own experience, Microsoft found that 
by encouraging employees to use our uni-
fied communications telework tools in place 
of travel, we reduced travel per employee 10 
percent in fiscal year 2008, eliminating 100 
million miles of air travel and 17,000 metric 
tons of CO2 emissions. A growing number of 
our customers are relying on these solutions 
to reduce employee travel as well. 

The power of software combined with increasingly smart appliances and inexpensive sensors 
can also make an important difference in how people understand and change their energy use 
at home. A critical first step is to provide households with a real-time view of their energy use, 
as opposed to feedback from utility bills that lag by a month or more. This real-time feedback 
becomes even more powerful when people receive comparative information about how their 
neighbors and peers are using energy. Just as many people give up on programming their DVRs, 
people often don’t use the full potential of programmable thermostats because they can be 
difficult to program or change. We envision easy-to-use “control panels” on home computers 
and cell phones that let people manage their household appliances, heat and lighting from any 
location. Ultimately, intelligent control systems will optimize home energy use based on the 
weather report, activities on your calendar and a host of other factors. Such systems could sense 
your location from your cell phone and begin heating or cooling your house as you begin your 
commute home and turn on your lights as you pull into your driveway. 

One of the ways Microsoft is working to offer solutions to address residential energy use is through 
a free online cloud-based application called Microsoft® Hohm™ that enables consumers to bet-
ter understand their energy usage and get recommendations to save energy and money. Hohm 
uses advanced analytics licensed from Lawrence Berkeley National Laboratory and the Depart-
ment of Energy to provide consumers personalized energy savings recommendations. These rec-
ommendations are tailored to specific household circumstances, including home characteristics, 
usage patterns and appliances. Consumers 
will be able to learn where all their energy 
is being consumed in the household, com-
pare their energy usage with that of others 
in their area, learn ways to save, and track 
improvements over time. Microsoft has 
developed partnerships with leading utili-
ties to enable users to view their electricity 
and gas usage data from any type of meter 
through the Hohm service. These automat-
ed data feeds enable users to analyze their 
energy consumption and track improve-
ments. Data feeds are already available for 
hundreds of thousands of homes, and this 
will expand to over 9 million homes by the 
end of 2009.

Microsoft Hohm helps consumers save energy 
and money.

Unified communications tools reduce air travel 
and eliminate CO2 emissions.

http://www.microsoft.com/environment/news_resources/case_studies.aspx
http://www.microsoft-hohm.com/
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Enabling Breakthroughs in Clean 
Energy Generation and Delivery 
A long-term sustainable energy future will require a 
transition to zero-carbon energy sources over the next 
20 years. IT has a key role to play in enabling this transi-
tion, from supporting breakthroughs in energy research 
to managing an increasingly distributed set of energy 
sources feeding into the electrical grid. 

One challenge we face using renewable sources of ener-
gy is that their availability is intermittent: the sun doesn’t 
always shine and the wind doesn’t always blow. IT can 
help smooth these energy fluctuations by enabling de-
mand elasticity—shifting demand from when electricity 
is scarce and expensive to times when it is more avail-
able and cheaper—at scales needed to integrate renew-
able energy sources into the grid. IT-enabled appliances 
combined with smart meters and informed consumers 
can shift energy demand from appliances and non-
time-sensitive uses to periods of peak wind or solar gen-
eration. We envision integrating this type of functional-
ity into future versions of Microsoft Hohm. The growth 
potential of plug-in electric vehicles makes the issue of 
demand elasticity particularly important. Ford Motor 
Company recently took steps to address this issue with 
a pilot version of a vehicle-to-electric grid communica-
tions and control system that enables vehicle operators 
to program when to recharge their vehicle, for how long 
and at what utility rate. Using this technology, drivers 
or utilities could set vehicles to charge during off-peak 
hours when electricity is cheaper or when the grid is us-
ing renewable energy. Utilities and governments could 
offer incentives that further encourage these decisions.

Software is helping scientists model and perfect cleaner 
energy sources. For example, complex data-intensive 
modeling called computational fluid dynamics has sig-
nificantly improved the design and placement of wind 
turbines to maximize their generation efficiency. Scien-
tists are using computer modeling to design improved 
alloys for solar photovoltaic cells. Researchers at the San 
Diego Supercomputer Center have created models of 
“virtual molecules” to study how to speed reactions that 
can produce cellulosic ethanol from farm waste, and re-
searchers at U.C. Berkeley are applying computer mod-
eling to improve the efficiency of hydrogen fuel cells. 
Computer scientists at Microsoft Research are working 
to provide the scientific community with new tools to 
accelerate these efforts by improving their capabilities 
to discover, organize, analyze, visualize and understand 
disparate datasets that can help advance clean energy 
and other breakthroughs. Microsoft is also working to 
provide leading scientists and climate researchers with 
access to unused computing capacity in our datacenters 
to enhance the computing power available to them. 
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Emissions Accounting and Management Tools
As we transition from a largely carbon-based economy to a clean energy economy, we need the 
ability to track and manage emissions at various levels: by organization, by geography, and poten-
tially by individual products across their supply chain and lifecycle. The tools to report, track and 
access this data should be widely available and not require specialized or expensive equipment. 
They should rely on existing devices such as cell phones and PCs. This will allow organizations of 
all sizes and means to set carbon reduction goals and track their progress. Individuals will be able 
to make decisions about the products or services they buy based on a business’s carbon footprint. 
While voluntary carbon reporting is now fragmented, time intensive and inaccurate, we believe the 
combination of IT and stronger reporting standards can help rectify this. For instance, imagine an 
RFID chip embedded in a consumer product that keeps a running carbon footprint at each stage 
of the product’s production and distribution that consumers could easily read on their cell phone 
at the product’s point of sale. 

Microsoft has begun working to  
apply our IT expertise toward making  
carbon information available and  
usable. In 2009, we added a new Environ-
mental Sustainability Dashboard to the 
Microsoft Dynamics® AX enterprise 
resource planning system to allow small 
and medium-sized businesses to easily 
measure and manage their carbon foot-
print using basic data from their util-
ity bills. We also collaborated with the 
Clinton Climate Initiative to provide a 
free Web-based tool that enables the 
world’s largest cities to accurately mon-
itor, compare and reduce their green-
house gas emissions. We are also col-
laborating with the Carbon Disclosure 
Project, an independent not-for-profit 
organization that holds the world’s largest database of corporate climate change information. 
Working together with Accenture, SAP, and the Clinton Climate Initiative, Microsoft is helping 
CDP enable companies to report more detailed and standardized climate change information.

Policy Considerations: Realizing the Full Potential of IT
To fully optimize the contribution that IT can make to a sustainable energy economy, policymak-
ers should seek ways to:

Lead by example. Governments can help save energy and benefit the environment by apply-
ing power management and virtualization to their IT infrastructure and by promoting telework. 
These initiatives can yield significant cost savings and efficiency gains while demonstrating best 
practices and helping build the market for IT solutions that reduce energy use. 

Invest in basic research, enabling infrastructure and new technologies. Governments need to 
adequately fund basic science research and research into renewable and sustainable low-carbon 
energy sources. Governments can leverage the power of cloud computing by subsidizing infra-
structure such as the wide-scale broadband connectivity and broad deployment of smart meters 
necessary for many IT-enabled energy solutions. 

Reform energy regulations to foster demand-side management. Regulators who oversee 
energy generation and distribution should consider adopting real-time pricing policies that open 

A report generated by Microsoft Dynamics AX 
showing energy consumption and carbon emissions.

http://www.microsoft.com/dynamics/en/us/environment.aspx
http://www.microsoft.com/dynamics/en/us/environment.aspx
http://www.project2degrees.org/Pages/default.aspx
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the market for demand-side management. Ensuring a vibrant ecosystem for demand-side 
management and energy service providers requires the following elements:

• Free the data. IT systems can provide dynamic feedback that empowers individuals to change 
their behavior, but the feedback is only as useful as the data available. Policymakers should re-
quire near-real-time reporting of energy consumption. They should ensure that individuals and 
third parties have access to energy usage and pricing information, subject to appropriate privacy 
protections, to allow businesses to compete to provide applications that rely on this data. 

• Allow prices to vary. Regulators should promote large-scale adoption of variable pricing 
energy models to encourage demand-side management. We see variable pricing as critical to 
adoption of demand-side management programs. 

• Promote interoperability. Regulators and standards bodies should require interoperability 
and appropriate standardization for information access and formats, thus fostering a healthy 
ecosystem of energy service providers and preventing vendor lock-in with proprietary formats. 
Standardization should rely on existing Internet Protocol and Web services standards and le-
verage the XML and extensible capabilities of Web services standards.

• Promote broadly accessible solutions. A sustainable energy ecosystem should seek to har-
ness the power of widely available technologies such as cell phones and PCs. Policies to pro-
mote connectivity and broadband access help to enable wide participation in a sustainable 
energy ecosystem. To foster innovation, policymakers should ensure that smart grids and other 
energy and environmental IT applications promote security, privacy and interoperability with-
out mandating the use of specific technologies. 

Conclusion
Achieving long-term growth that is economically and environmentally sustainable will require 
dramatic shifts in our energy ecosystem. We believe that IT has a vital role to play in enabling 
these shifts, by allowing economies to operate far more efficiently and by accelerating the in-
novation needed to reach the next generation of renewable zero-carbon energy sources. The 
world’s most powerful supercomputers and broadly available existing technologies such as cell 
phones and PCs all have a role to play in enabling a clean energy ecosystem. Microsoft is strongly 
committed to continuing to invest in development of a range of business and consumer solu-
tions and services that contribute to solving these challenging issues. We welcome the chance to 
work together on these solutions with our partners, customers, suppliers, policymakers and other 
key stakeholders. We encourage policymakers to adopt policies to stimulate the technology in-
novation needed to sustain healthy economies and ecosystems in an energy-hungry world. 

For more information about Microsoft’s work in this area, go to  
www.microsoft.com/environment.

For the online version of this document and more information about our Public Policy Agenda, please visit  
www.microsoft.com/publicpolicy.

http://www.microsoft.com/environment/
http://www.microsoft.com/publicpolicy
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