
Using Information and 
Communications Technology 
(ICT) to Address Climate  
Change, Energy Security  
and Economic Growth
 
ICT: A Big Part of the Solution  
Recent studies have estimated the ICT industry’s contribution to the world’s energy and carbon footprint to be two 
percent and rising.1  This is what we call the “micro story”—the energy efficiency and embedded carbon associated 
with individual ICT devices. A major focus of government policy in recent years has been on reducing the growth 
of ICT’s direct footprint.  Many of those same studies, however, have highlighted the significant role ICT can play 
in reducing the footprint of the rest of society—the other 98 percent—through the energy efficiency gains such 
technologies can help enable.  We call this the “macro story.”

 
The Triple Challenge of Climate Change, Energy Security and Economic Growth

The U.S. and the world face three difficult challenges simultaneously: Our climate is changing at the same time 
that we face significant energy security and economic growth challenges. Finding public policies that address all 
three must be a priority.

Improving Energy Efficiency Provides a One-Two-Three Punch
Improving society’s energy efficiency is the best way to begin addressing the challenges of climate change, 
energy security and economic growth. By using energy efficiency to lower energy demand, we can reduce 
emissions of carbon dioxide (CO2), reduce the need for energy imports and free up resources for economic 
growth. 

Fortunately, as the chart2 
illustrates, energy efficiency 
measures are not only cost-
effective but, in many cases, 
have a negative marginal cost, 
meaning they create wealth for 
society overall. 

Energy efficiency measures, 
including approaches driven 
by ICT, provide a foundation for 
economic growth by enabling 
carbon-reducing actions at 
lower cost, or even a savings of 
resources.
 

Technology for the Environment: The Micro Story and the Macro Story
The industry research firm Gartner has estimated that the overall contribution of the ICT industry to the world’s 
energy and carbon footprint is two percent.  All other human activities account for the other 98 percent. 

We call efforts to reduce the direct footprint of the ICT industry by improving the energy efficiency of ICT devices 
the“micro story.” Efforts to use ICT to reduce the footprint of the rest of society we refer to as the “macro story.” 
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The ICT Industry Has Made Great Progress on the 
Micro Story
The ICT industry has made great progress in improving 
the energy efficiency of the products it designs and 
manufactures. The chart3 on the left shows that progress 
made in the energy efficiency of computation has been 
orders of magnitude greater than progress made in other 
technologies. What’s more, the industry refuses to rest on 
its laurels, continuing to find new ways to deliver products 
that perform more work while consuming less energy. 
 
Studies Show that Greater Energy Reduction 
Potential Lies in the Macro Story 
Substantial evidence shows that the gains realized by 
improving the efficiency of ICT devices are dwarfed by 

the much greater gains from using and networking these devices to improve the energy efficiency of society as a 
whole. The American Council for an Energy Efficient Economy (ACEEE) looked at the impact of ICT on the energy 
efficiency of the US economy. The ACEEE report highlights the nexus between ICT and energy intensiveness of the 
US economy: “Information and communication technologies (ICT) have transformed our economy and our lives, but 
they also have revolutionized the relationship between economic production and energy consumption.” Specifically, 
ACEEE found that increasing deployment of ICT in the U.S. over recent decades has been a significant causative 
factor in the declining energy-intensiveness of the U.S. economy.  Comparing the micro and macro story effects, 
ACEEE concludes that, “For every extra kilowatt-hour of electricity that has been demanded by ICT, the U.S. economy 
increased its overall energy savings by a factor of about 10…. The extraordinary implication of this finding is that ICT 
provide a net savings of energy across our economy.”4   

Building on the work of McKinsey and others, The Climate Group and the Global e-Sustainability Initiative (GeSI) in 
2008 produced a report entitled, “Smart 2020: Enabling the Low-Carbon Economy in the Information Age” that found 
that ICT strategies could reduce global carbon emissions by up to 15 percent in 2020 against a baseline of business 
as usual.5 

Focusing on the U.S. alone, a follow-up report by The Boston Consulting Group for The Climate Group and the GeSI 
found that the potential emissions reductions from ICT-enabled energy efficiency could be even greater—from 13 to 
22 percent over the same period.

This report identifies, as illustrations, a number of specific ICT-based technologies that hold particular promise, 
including:

•	 Smart Motor Systems – Optimized for energy efficiency, smart motor systems control and adjust power usage 
output through variable speed drives and intelligent motor controllers. Smart motors monitor energy use and utilize 
that data for energy and cost savings. Wireless networks enable inter-machine and system communication for 
further optimization, and simulation software improves overall plant and manufacturing process design. Smart 
motor systems have a total abatement potential of 970 Megatons (Mt) CO2 emissions in 2020.6

•	 Smart Logistics – Smart logistics include a variety of ICT applications that enable reductions in energy demand 
through better journey and load planning. This includes software to improve transport network design, inter-modal 
shifts to a more efficient form of transport, eco-driving, route optimization and inventory reduction. Smart logistics 
have a total abatement potential of 1.52 Gigatons (Gt) CO2 emissions in 2020.7 

•	 Smart Buildings – Smart buildings (new and existing) are optimized for energy efficiency through technologies 
that make their design, construction, and operation more efficient. Smart buildings use building management 
systems that employ a computerized, intelligent network of electronic devices designed to monitor and control 

the mechanical systems (heat and air conditioning) and lighting. They also use 
solutions to automate power control and/or remotely power on and off devices like 
PCs. Smart buildings have a total abatement potential of 1.68 Gt CO2 emissions in 
2020.8DESC
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•	 Smart Electrical Grids – Smart grids integrate ICT applications throughout the grid, from generator to user, 
to enable efficiency and optimization solutions. These solutions include smart meters to help customers use 
energy more wisely, as well as: interactive energy generation systems, advanced grid management solutions, 
demand management systems, greater integration of renewables and transmission and distribution loss-
reduction equipment. Smart grids have a total abatement potential of 2.03 Gt CO2 in 2020.9 

•	 Travel Substitution – Broadband availability can significantly reduce carbon emissions by supporting telework 
and making many business trips unnecessary. Teleworking alone can contribute savings up to 260 Mt CO2e 
each year.10

What is Missing?
While the ACEEE study shows the historic role ICT has played in reducing the energy- and carbon-intensiveness of 
the U.S. economy, the Smart 2020 analyses demonstrate that even greater benefits are possible. Going forward, the 
question must be asked: What is missing? What is needed to realize the full energy efficiency potential of ICT?    
 
Realizing this full potential will require aggressive public policies to correct market failures, remove implementation 
barriers and provide ICT-adoption incentives.  
 
Barriers to overcome include:

•	 Lack of information and understanding about the energy efficiency benefits of ICT.
•	 Perceived high upfront purchase costs and lack of understanding of lower life-cycle costs.
•	 “Principal/agent” issues where people occupying a space or operating a business don’t pay the energy bill.
•	 The perception that many energy efficiency gains are too small to bother with individually when, in fact, they 

have a major impact when implemented throughout a region or country.

 
Policies to Realize the Potential of ICT
Governments can take many actions to encourage ICT adoption. While policies will vary depending on national 
circumstances and cultures, potential actions include:

•	 Establishing a national strategy or roadmap for the use of ICT to improve energy efficiency and reduce CO2.

•	 Leading by example at all levels, governments—the largest employers, landlords, fleet operators, etc., in the 
country—demonstrate that the benefits of telecommuting, smart building technologies, teleconferencing and 
other solutions can help drive better understanding in the private sector of the benefits of ICT.

•	 Expanding the availability of broadband throughout society to take advantage of telecommuting, video 
conferencing, smart grids and the many energy efficiencies possible through intelligent connected devices.

•	 Establishing tax and other incentives for businesses and consumers to accelerate their purchase and 
deployment of ICT devices.

•	 Changing electricity utility regulation to permit utilities to earn money from energy-efficiency (“negawatts”), 
not just from the sale of electricity.

•	 Helping create agreed-upon protocols/approaches for measuring the energy-efficiency and climate impacts 
of ICT in other economic sectors.

 
In the End It Is All About the 100-Percent Solution
Successfully addressing the three challenges of climate change, energy security and economic growth will require 
attention to both the micro story (improving the energy efficiency of ICT devices) and the macro story (promoting 
the enabling energy efficiency role of ICT in other sectors). The ICT industry needs to continue to design and 
produce more energy efficient devices. And policy makers need to implement programs that address the full energy 
efficiency potential of deploying such devices and the ICT systems they enable. The Green IT Promotion Council in 
Japan speaks of both the “green of IT” (micro) and “green by IT” (macro). The 
goal clearly should be to “minimize the ‘micro’ and maximize the ‘macro.’” 
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Digital Energy Solutions Campaign (DESC)
DESC is a coalition of ICT companies, allied with NGOs and trade associations, dedicated to promoting adoption 
of public policies that will enable ICT to realize its full potential to improve societal energy efficiency and reduce our 
carbon footprint.   
 
DESC members and affiliated NGOs are listed below.

To learn more about DESC, visit: www.behindthegreen.org

DESC
Digital Energy Solutions Campaign

DESC is a collaborative effort of the following corporations

and non-governmental organizations


