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 U.S. carbon emissions today total 6 
billion tons, and if current trends continue, they 
will reach 6.4 billion tons by 2020. The 
Intergovernmental Panel on Climate Change 
(IPCC) has called for an overall greenhouse gas 
emissions reduction of 60-80% below 2000 
levels by 2050 to avoid signifi cant environmental 
damage.1  Businesses and policy-makers alike 
now recognize that climate change is a global 
problem that demands immediate and 
sustained attention.
 The information and communications 
technology (ICT) industry can enable a large 
portion of that reduction. By providing actors 
with the information necessary to make better 
decisions about energy consumption, ICT 
solutions can reduce the carbon footprint of 
human activity while improving quality of life. 
Altogether, ICT enabled solutions could cut 
annual CO2 emissions in the U.S. by 13–22% from 
business-as-usual projections for 2020. This 
translates to gross energy and fuel savings of 
$140-240 billion dollars. 2 

Four main ICT opportunities to cut emissions are 
described in this report.

A • Smart Grid built on better information and 
communication could reduce CO2 emissions 
by 230–480 MMT of CO2,  and save $15–35 
billion in energy and fuel costs. 

More effi  cient • Road Transportation could 
reduce travel time and congestion, shaving 
off  240–440 MMT of CO2 emissions and 
saving $65–115 billion.

 • Smart Buildings that consume less energy 
could abate 270-360 MMT of CO2 and save 
$40–50 billion.

 • Travel Substitution through virtual meetings 
and fl exible work arrangements could 
reduce CO2 by 70–130 MMT and save $20–40 
billion.

 In many cases, the technology to 
implement these ICT solutions already exists. 

However, many economic, behavioral and 
informational challenges continue to stand in 
the way of realizing these gains, and markets 
have thus far been too slow in alleviating them.3  
Achieving these reductions will therefore 
require government policies to speed progress. 
 First, the U.S. government should 
publicly recognize the important role that ICT 
can play in realizing effi  ciency gains, as 
European and Japanese leaders have already 
done. Second, it should establish a national 
“Center of Excellence” to establish standards and 
metrics for CO2 emissions, consolidate and 
validate data, coordinate public-private 
collaboration and share best practices. Third, it 
should encourage the deployment and 
adoption of ubiquitous broadband, since 
connectivity is the backbone of all ICT solutions. 
Finally, the government can create market 
mechanisms that reward energy effi  ciency and 
emissions reduction by monetizing carbon.
 The monetization of carbon is an 
important step toward an energy-effi  cient 
economy, but results from this policy may be 
slow to materialize. Instituting a carbon 
monetization policy should be done carefully 
and deliberately.  ICT can be a vital component 
of such a policy by increasing energy effi  ciency 
quickly.  In order for this to happen, further 
policies specifi c to each ICT-enabled 
opportunity area are necessary:
 

 • Smart Grid: While states are the primary 
regulators of utilities, the federal government 
should off er fi nancial incentives to states that 
reform utility rate structures. This provides 
utilities with the motivation to reduce energy 
consumption and encourages investment in 
Smart Grid technologies. The federal 
government should lead by example and 
integrate Smart Grid technologies into 
federally-owned utilities.

 • Road Transportation: The federal 
government should provide incentives for 
states to increase the capability of road and 
public transportation infrastructure to 
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1 Royal Commission on Environmental 
Pollution Report, 2000.
2 Based on reduction of fuel consumption 
from Road Transportation and Travel 
Substitution. EIA, “U.S. Imports by Country 
of Origin,” 2007; EIA, “How Dependent are 
We on Foreign Oil?” August 22, 2008; EIA 
Annual Energy Outlook 2008.
3 IPCC WG3 “Mitigation of Climate Change,” 
May 2007
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capture, analyze and act on real-time 
information. It should also elevate the 
importance of ICT solutions in current 
government programs.

 • Smart Buildings: The government should 
drive the adoption of smart buildings 
through a combination of mandates and 
incentives – most likely at the local or state 
level. It can encourage the inclusion of 
energy effi  ciency requirements into the 
certifi cation process for building 
professionals in order to spread expertise in 
the fi eld. The government should also set the 
example by commissioning high-performing 

buildings and supporting investment in R&D 
in both the public and private sectors.

 • Travel Substitution: The government can 
address behavioral challenges by embracing 
travel substitution (both fl ex work and virtual 
meetings) for government workers and by 
creating a repository of best-practices in that 
area.

Although government action is needed to 
leverage ICT-enabled effi  ciency gains to their 
fullest, the ICT industry also bears responsibility 
for reducing its own emissions. Today, the ICT 
sector contributes 2.5% of U.S. CO2 emissions, 
and that share is expected to grow to 2.8% by 
2020, as the nation shifts toward a service- and 
information-based economy. The ICT industry 

recognizes both the symbolic and practical 
signifi cance of reducing its own emissions and 
meet that challenge with continued innovation 
and technological breakthroughs.
Together with government, academia and other 
industries, ICT is well equipped to help the U.S. 
overcome its energy and environmental 
challenges.

 Figure 1: Summary of recommended policies

Travel 
Substitution

Smart
Buildings

Road 
Transport

Smart
Grids

• Lead by example to help encourage behavioral change
• Share best-practices and develop rigorous analysis to prove the case for Travel 

Substitution

• Use incentives & mandates to increase energy efficiency of new and existing buildings
• Introduce environmental requirements into certification process
• Lead by example to create demand in the market and identify best-practices
• Encourage R&D in Smart Buildings, especially where industry is under-investing

• Expand investment in smart infrastructure for roads and road-related equipment
• Elevate the importance of ICT solutions in current government programs

• Provide incentives for utilities to invest in Smart Grid technologies and energy efficiency 
improvements 

• Lead by example and integrate Smart Grid technologies into federally-owned utilities

• Recognize ICT solutions as part of a national energy efficiency strategy
• Accelerate payback of energy efficiency investments by monetizing carbon emissions
• Create "Center of Excellence" to coordinate information & develop standard measurement for CO2
• Encourage investment in broadband connectivity (fixed line and mobile)

Over-
arching 
policies

Targeted 
policies

www.smart2020.org
www.smart2020.org


SMART 2020: Enabling the low carbon 
economy in the information age
United States Report Addendum

Summary of Smart Grid opportunity

Consumer 
awareness

Reduce T&D
losses

Integrating 
renewable energy

U.S. reduction
potential in 2020

• Smart meters with time of 
use prices

• Intelligent thermostats and 
appliances that adjust usage 
based on prices

• Web-based interface to 
control and analyze usage

• Provide information on prices and 
usage to customers

• Automatic detection and 
pre-emption of faults

• Adaptive voltage control
• Extended granularity of 

information for the grid's 
remote control systems 

• Remotely monitor grid 
performance and balance 
utilization of resources

• Software algorithms
• Remote monitoring of 

production 
• Pool distributed sources into 

"virtual power plant"

• Balance unpredictable supply
from renewable sources with 
demand

ExampleDescription

• Technology sequencing and 
dependency

• Complex business case for 
utilities

• Need for interoperability

• Lack of awarenessBehavioral

• Low tolerance for errors
Economic

Challenges

• Limited technical maturity

Technical

What stands in the way

• Capitalize on strong 
signaling effect

• Strive for scale to drive
down costs

• Publicize benefits and the 
lessons from experience to 
encourage other adopters

Lead by 
example with 
federally owned 
utilities

• Incentives for demand 
reduction are most critical

• Adoption of smart meters 
can help address technology 
sequencing issues

• Promote open competition 
and encourage partnerships

Key considerations

Provide 
incentives for 
utilities to 
invest in energy 
efficiency

Policy

What should happen

What ICT can do

19%

25%

230-4801

Breakdown of ICT-enabled 
CO  reduction potential

56%

Challenges where government intervention is most 
necessary are underlined

MMT of CO2

2

1. Multiple levers contribute to the reduction potentials. The mid-
point was used to obtain the percentage break-downs. See 
appendix for details.
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Summary of Road Transportation 
opportunity

Optimization of 
individual logistics

Optimization of 
commercial 

logistics

U.S. reduction
potential in 2020

• Routing based on real-time information 
to avoid congestion

• Sensors on traffic lights and road 
surfaces to smooth flow of traffic based 
on volume of drivers on the road

• Mobile applications to provide drivers 
with real-time feedback on miles
per gallon

• Help individuals make 
better plans

• Improve the journey's 
efficiency

• Eco-driving for 
passenger vehicles

• Determine the optimal location of 
distribution centers

• Match spare space on vehicles with 
goods that need to be returned or 
redistributed using electronic 
exchanges combined with RFID

• Devices to monitor tire pressure for 
optimal aerodynamic driving

• Improve how efficiently 
goods are delivered

• Improve design of 
supply chains

• Eco-driving for trucks

ExampleDescription

• Cultural barriers

• Potential privacy concerns

• Complicated user experience

• ICT improvements 
overlooked

• Limited flexibility to optimize 
supply chain

Behavioral

• Infrastructure investment 
needed

Economic

Challenges
• Limited technical maturity

Technical

What stands in the way

• Promote ICT elements that 
can save companies and 
individuals money

• Publicize and encourage 
stories of ICT solutions that 
work across the value chain

Elevate 
importance of 
ICT in current 
government 
programs

• Need to focus on 
investments that are system-
wide; refrain from one-off 
investments

• Invest in solutions that fit into 
a larger vision and strategy 
for urban congestion 
management

Key considerations

Invest in smart 
infrastructure

Policy

What should happen

What ICT can do

38%

62%

Breakdown of ICT-enabled 
CO  reduction potential

MMT of CO2

240–4401

2

Challenges where government intervention is most 
necessary are underlined

1. Multiple levers contribute to the reduction potentials. The mid-
point was used to obtain the percentage break-downs. See 
appendix for details.
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Summary of Smart Building 
opportunity

Smart Building 
technology

Smart Building 
design

U.S. reduction
potential in 2020

• Smart appliances
• Smart sensors and controls
• Building Management Systems (BMS)
• Smart meters
• Decision-making software

• Optimize energy 
consumption of an 
entire building in real-
time based on inputs 
from occupants, local 
utilities and outdoor 
weather

• Simulation and modeling design 
software: building size, lighting, choice 
of material, air flows and HVAC sizing

• Building Information Modeling (BIM)

• Design buildings that 
have minimal, or even 
negative, energy 
consumption

ExampleDescription

• Limited deployment of Smart 
Grid infrastructure

• High up-front cost

• Shortage of expertiseBehavioral

• Misaligned incentives
Economic

Challenges

• Limited interoperability
Technical

What stands in the way

• Support investment in both 
public and private sector

Invest in R&D

• Both new builds and retrofits
• Share learnings with building 

and ICT industry

Lead by 
example

• Address the shortage of 
expertise

• Build on existing efforts

Add 
environmental 
requirements in 
certification 
process

• Support consistent, 
performance-based building 
standards

• Balance "carrot" and "stick"

Key considerations

Combine 
mandates and 
incentives to 
drive change

Policy

What should happen

What ICT can do

50%

Breakdown of ICT-enabled 
CO  reduction potential

50%

MMT of CO2

270–3601

2

Challenges where government intervention is most 
necessary are underlined

1. Multiple levers contribute to the reduction potentials. The mid-
point was used to obtain the percentage break-downs. See 
appendix for details.
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Summary of Travel Substitution 
opportunity

Virtual meetings

Flexible work

U.S. reduction
potential in 2020

• Advanced videoconferencing closely 
mimics in-person meetings

• Intermediate solutions with large 
screens and good-quality audio

• Desktop solutions with webcams

• Replace in-person 
meetings with remote 
interactions (advanced 
systems most likely to 
replace in-person 
meetings)

• Office hoteling solutions
• Smart work centers
• Unified communications
• Smart devices ranging from laptops to 

smart phones
• Pervasive fixed and mobile broadband

• Bring work to the 
employee instead of 
bringing employees
to work

ExampleDescription

• Employee sense of isolation

• Experience unknown

• Unfavorable work culture

Behavioral

• Adverse government 
regulationEconomic

Challenges

• Limited challengesTechnical

What stands in the way

• Accurate data can drive long 
lasting behavior change 

• Link with "Center of 
Excellence"

• Do not duplicate initiatives 
already underway

Share best-
practices

• Provide adequate support to 
ensure initiatives are 
successful

• Consider encouraging 
government contractors to 
adopt as well

Key considerations

Lead by 
example with 
both flex work 
and virtual 
meetings

Policy

What should happen

What ICT can do

25%

Breakdown of ICT-enabled 
CO  reduction potential

75%

70–1301

MMT of CO2

2

Challenges where government intervention is most 
necessary are underlined

1. Multiple levers contribute to the reduction potentials. The mid-
point was used to obtain the percentage break-downs. See 
appendix for details.
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