Informing an Effective
Response to Climate Change
Demand for information to support climate-related decisions has grown
rapidly as people, organizations, and governments have moved ahead
with plans and actions to reduce greenhouse gas emissions and to adapt
to the impacts of climate change. Today, however, the nation lacks
comprehensive, robust, and credible information systems to inform climate choices and evaluate
their effectiveness. This report examines information needs and recommends ways the federal
government can better inform responses by enhancing climate change and greenhouse gas
information and reporting systems and by improving climate communication and education.
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Need for Adaptive Management

Because many climate-related decisions must
address and incorporate uncertainty and the expectation of surprises, decision makers need to assess
the level of acceptable risk, much as they do with
other personal or business decisions, such as saving
for retirement, buying insurance, investing in
infrastructure, or launching new products. Most
people recognize the need to act despite uncertainty.
Decision makers can benefit from a systematic and
iterative framework for responding to climate
change, in which decisions and policies can be
Box 1. Examples of Climate Information Needs
Hydroelectric dam managers

•
•

Impacts of climate change on traditional planning
parameters, for example, the “100-year flood”
Impacts of projected changes in temperature and
precipitation on local watersheds

Fisheries managers

•
•

Impacts of modest changes or shifts in climate
conditions on fisheries resources and productivity
Impacts of climate change in conjunction with
other environmental stressors

U.S. Navy

•
•

Ongoing and rapid changes in the Arctic region
Higher spatial and temporal resolution of climate
information

Transportation managers

•

Linkages between sea level rise and erosion,
flooding, and damage to infrastructure, to support
10 to 30 year planning efforts

Businesses

•

Effects of climate change on risk disclosure;
product supply chain

Public Health Officials
Long-term climate impacts on major disease vectors,
air quality, and extreme weather forecasts.

•

revised in light of new information and experience;
information and reporting systems allow for ongoing
evaluation of responses to climate risks. The report
recommends that decision makers implement an
iterative risk management strategy to manage
climate decisions. Federal agencies should review
and revise risk insurance programs; private firms
should consider climate change risk disclosure.

Systems and Services to Support
Decision Making

There is a growing demand for better information on climate change. Some of this demand is the
result of new regulatory or reporting structures, such
as state and regional greenhouse gas trading schemes
or EPA requirements. In addition, there is increasing
concern that climate change may already be affecting
local water resources, ecosystems, and health.
To meet this demand, good information systems
and services are needed. Without such systems,
decision makers cannot evaluate whether particular
policies and actions are achieving their goals or
should be modified. Unfortunately, dissemination of
climate information is often inadequate. This report
emphasizes that information should be tailored to
user needs, provided at space and timescales to
support decision-making, communicated clearly,
and accompanied by decision support tools that
allow exploration of alternative pathways.
Climate Services
Decision makers are now expecting and
demanding up-to-date and reliable climate information to integrate into management decisions, such as
those listed in Box 1. Climate services should provide
the essential information on climate conditions,
variability, and change needed for effective decision
making. Various forms of climate services are already
planned or provided by federal agencies, including
climate service and outreach programs at NOAA,
DOI and USDA, as well as information provided by
private consultants and state climatologists.
In order to meet National needs for state-of-theart information on climate change, its impacts, and
response options, a coordinated system of climate
services is needed. Core elements of such a service
are outlined in Box 2. In the panel’s judgment, no
single government agency or centralized unit can
perform all the functions required; a system that
involves multiple agencies and regional expertise is
needed. Aligning the roles of federal agencies for
successful climate services will require very clear
leadership at the highest level of government and
ongoing evaluation.

Box 2. Summary of Core Climate Service Functions
1. A user-centered focus that responds to the decision
making needs of government and other actors at
national, regional, and local scales;
2. Research on user needs, response options, effective
information delivery mechanisms, and processes for
sustained interaction with multiple stakeholders;
3. Enhanced observations and analyses designed
specifically to provide timely, credible, authoritative,
and regionally useful information on climate change
and vulnerability, and effectiveness of responses;
4. Trustworthy and timely climate modeling to support
federal decision making about limiting emissions
and adaptation;
5. A central and accessible web portal of information
that includes a system for sharing response strategies
and access to decision support tools;
6. Capacity building and training for linking knowledge
to action across the nation;
7. An international information component.

Greenhouse Gas Information Systems
A key issue in climate negotiations and climate
policy is the ability to monitor, report, and verify
emissions of greenhouse gases. Today, the diversity
of greenhouse gas standards, methods, and reporting
systems, which are often geared toward specific
applications, has created confusion for consumers,
businesses, and policy makers. High-quality,
harmonized information on emissions is needed to
detect trends, verify emissions reduction claims by
public and private organizations, develop policies to
manage greenhouse gases, and to inform citizens.
The report recommends a federally supported
system for greenhouse gas monitoring, reporting,
verification, and management from multiple
sources and at multiple scales. The system should
build on existing efforts and include a unified
greenhouse gas emission accounting protocol and
registry. The system should be supported and verified through high quality scientific research and
monitoring systems, and be designed to support
evaluations of policies implemented to limit greenhouse gas emissions.
Consumer Information on Reducing Emissions
Consumers and businesses play an important
role in the national response to climate change by
choosing to reduce their energy use and selecting
products or services with lower emissions of greenhouse gases. Tools for informing consumer
decisions include smart billing and meters that
provide feedback, and appliance ratings that predict

energy use. Those tools, coupled with incentives, can
foster changes in behavior. The federal government
should review and promote credible and easily
understood standards and labels for energy efficiency and carbon/greenhouse gas information.
Information about the International Context
The world is connected by the flow of goods,
materials, food products, and more. Climate-related
information from other countries is essential to U.S.
climate choices for reasons that include: 1) the
economic and market couplings of the U.S. with the
rest of the world; 2) shared water and other natural
resources; 3) disease spread and human health; 4)
humanitarian relief efforts; and 5) human and
national security. For example, many U.S. farmers’
incomes are sensitive to climate impacts on export
markets. The federal government should support
the collection and analysis of relevant international
information about climate change and its impacts.

Improving Communication and
Education

The climate-related decisions that society will
confront over the coming decades will require an
informed and engaged public and an education
system that provides students with the knowledge to
make informed choices. Although nearly all
Americans have now heard of climate change, many
have yet to understand the full implications of the
issue and the opportunities and risks that lie in the
solutions. Nonetheless, national surveys demonstrate
a clear public desire for more information about
climate change and how it might affect local communities. A majority of Americans want the government
to take action in response to climate change and are
willing to take action themselves.

The Carbon Counter, a 20-meter billboard in New York
City, displays an estimate of increasing global greenhouse gas emissions. SOURCE: Deutsche Bank.

Although communicating about
Table 1. Guidelines for Effective Climate Change Communication
climate change and choices is vitally
Know your audience: Learn what people (mis)understand and their
important, it can be difficult.
information needs.
Communication challenges include the
Understand social identities and affiliations: Effective communicators
invisibility of greenhouse gases; the
often share an identity and values with the audience.
time lag between emissions and climate
Get the audience’s attention: Use appropriate framing to make
impacts; the range of projections; the
information relevant to different groups
impact of the media, special interests,
Use the best available, peer-reviewed science: Use recent and locally
and advocacy groups in polarizing the
relevant research.
debate; and the difficulties scientists
have establishing bridges to the public
Translate scientific understanding and data into concrete experience:
and policy makers. Table 1 summarizes
Use imagery, analogies, and personal experiences.
some simple guidelines for more effecAddress scientific and climate uncertainties: Specify what is known
tive communications.
with high confidence and what is less certain.
Much more could be done to
Avoid scientific jargon and use everyday words: degrees F rather than
improve public understanding of climate degrees C, human caused rather than anthropogenic.
change. The federal government should
Maintain respectful discourse: Climate change decisions involve
establish a national task force that
diverse perspectives and values.
includes formal and informal educaProvide choices/solutions: Present options and discuss alternatives.
tors, government agencies,
policymakers, business leaders, and
Encourage participation: Listen to audience concerns and ideas.
scientists, among others, to set
Don’t overuse slides and one-way lectures.
national goals and objectives, and to
Use popular channels: Use new social media and the internet.
develop a coordinated strategy to
improve climate change education and Evaluate communications: Assess and revise as needed.
communication.
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