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Introduction:
A Message from the Organizing Committee

that communication is an essential element in the response to this challenge. Effective com

munication is important because it is a tool that can be used to identify problems, encour-
age participation, invite innovation in problem solving, and promote adaptation and mitigation.
However, in spite of its capacity to fulfill these roles and the importance of climate change, the topic
of climate change communication has received relatively little research attention.

G lobal climate change is an important challenge that we must embrace and, like you, we feel

Climate change is a complex issue that presents its own challenges for effective communication. First,
the issue still lacks immediacy. Uncertainties on the response of the climate system, the environmen-
tal and socio-economic impacts, greenhouse gas emission reduction targets, and the reliability of
climate model output further cloud the discussion rather than the certainties of this environmental
issue. The nature and language of scientific climate impact assessments also make it difficult for the
general public, policy makers and even decision makers to respond. Yet, communication is recog-
nized as an essential part of the science-policy process.

Communicating the climate change issue requires the imparting of information to fulfill three expec-
tations: 1) to raise awareness; 2) to confer understanding; and 3) to motivate action. This conference,
through the presentation of applied and research case studies, has provided a foundation to begin
addressing these issues by providing an opportunity to:

» PROBE the role of communication on perceptions of climate change,

» EXAMINE the effectiveness of different tools in raising awareness and contributing to understand-
ing of climate change,

« EXPLORE the barriers that hinder effective climate change communication and subsequent moti-
vation to action, and

» PROFILE climate change outreach initiatives.

In addition, global climate change cannot be addressed in isolation. Like you, we believe that this
challenge and the communication measures needed to raise awareness and solicit responsible actions
are best met through co-operation. As a participant in this conference, you have joined over 250
other delegates from four continents, representing over 100 different organizations actively involved
in communicating climate change issues. They include governments, universities, non-governmen-
tal organizations, independent consultants, native communities and the media.

Although further work is needed, we should feel proud and encouraged by the variety and calibre of
climate change communications work that was presented at this conference - both the theoretical and
applied. Insight was provided into the theoretical underpinnings of effective communication and
how best to apply these concepts to climate change messages, outreach activities, and behavioural
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change. Applied presentations provided the opportunity to share experiences and learn from the
strategies of those who have been involved in communicating climate change through residential,
government, academic, pop-culture, corporate, and educational outreach programs. In addition,
various posters, book readings, public events, and theatrical performances showcased additional com-
munication strategies.

We would like to take this opportunity to thank you for participating in Climate Change Communi-
cation - An International Conference. The purpose of this conference was not to debate the existence of
climate change or the role of humans in the issue. Rather, it was to bring together those people
actively involved in raising awareness of climate change to learn from each other, so that together we
can improve the capacity of the climate change communication community to meet this global
challenge. O

Sincerely,

The Organizing Committee

Jean Andrey Paul Kay

University of Waterloo University of Waterloo
Indra Fung Fook Linda Mortsch
Environment Canada Environment Canada
Robert Gibson Daniel Scott
University of Waterloo Environment Canada
Brenda Jones Keith Warriner
Environment Canada University of Waterloo
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Communicating About Climate Change: Challenges and Opportunities

Jean Andrey and Linda Mortsch

Over the past decade, global climate change has emerged as one of the most intensely researched and discussed
environmental issues ever. Despite this, carbon emissions continue to increase both globally and domestically, and
society continues to be vulnerability to climate variability and change. This raises questions about the effectiveness
of current communication efforts. As an introduction to the conference, this paper summarizes the salient characteristics
of global climate change, defines communication challenges associated with these characteristics, and outlines some
guidelines and opportunities for partially addressing these challenges. The main sources of published information
are journal and conference papers in the fields of climate change, environmental education and risk assessment.
Examples of communication efforts are drawn from Canadian governments, ENGOs, industries and the media.

INTRODUCTION

Climate Change. Since that time, global climate change has emerged as the most intensely researched and

discussed environmental issue ever, with many millions of dollars being spent on efforts to understand
causes, anticipate future climatic conditions and their associated impacts, and consider appropriate responses.
Despite the abundance of expert knowledge on these topics, and the many communication efforts, greenhouse
gas emissions continue to increase in most jurisdictions and societal vulnerability to climate variability and
change remains high. This raises questions about the effectiveness of past and present efforts to communicate
relevant information to the various publics and policymakers. It also raises questions about the role of information
in moving forward on the climate change agenda.

I t has been twelve years since ‘the summer of 1988’ and the establishment of the Intergovernmental Panel on

Communication involves imparting knowledge with the intent of raising awareness and promoting understanding.
In many contexts, such as environmental education and emergency planning, communication is thought to be
effective only when these changes in awareness and understanding result in attitudinal adjustments and/or improve
the basis upon which decisions are made.

An inventory of the amount and type of climate change information that has been disseminated does not exist,
but it is clear that a good deal of information has reached the public-literally dozens of related news stories appear
each month in major papers around the world. There is also considerable evidence that awareness of climate
change is at an all-time high. For example, polls indicate that at least three-quarters of Canadians have heard of
climate change (Pollara 1998). But more importantly, climate change has become part of the lexicon of the
North American public, as evident by the appearance of climate change cartoons and greeting cards. Perhaps the
ultimate proof of this is what occurred on March 21% 2000. In the popular game show, “Who Wants To Be a
Millionaire?”, the following question was asked: “What gas is primarily responsible for the greenhouse effect? (a)
hydrogen, (b) oxygen, (c) nitrogen or (d) carbon dioxide. What is significant is not that the question was asked,
but the dollar value associated with it. The greenhouse effect was a $1000 question, a clear sign that virtually any
contestant would be expected to know the answer.

But just because information is “going out”, doesn't mean that it's “going in”. Has understanding been improved?

Have people’s attitudes changed? Do decision makers have a better basis on which to act? In the early 1990s,
Skea (1992) concluded that public attitudes were a mix of ignorance, apprehension and confusion; and Changnon
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etal. (1992) noted that scientists thought that global change communications were confusing and misleading to
the public. Have things changed since then? Which communications have been ‘successful’ and why? How
might we improve our efforts? These are some of the key questions to be considered at this conference.

The goal of this paper is to provide an overview of some of the challenges and opportunities associated with
communicating about human-caused global climate change due to an “enhanced greenhouse effect”. For this,
we draw on published information, primarily from the fields of climate change, environmental education and
risk assessment. The paper is organized around three aspects of the climate change communication issue. First,
the dominant characteristics of global climate change are identified. Second, communication challenges associated
with these characteristics are defined. Finally, a set of guidelines is developed to partially address these and other
more generic communication challenges.

THE CLIMATE CHANGE ISSUE: CHARACTERISTICS, BARRIERS, AND GUILDELINES
FOR COMMUNICATION

Issue # 1. Complexity

Characteristic: Global climate change is a complex issue.

From a natural science perspective, the global climate system in enormously complex, primarily because of the
large number of linkages/feedback mechanisms. A change in one variable/locale causes a response in the system,
which may be manifest in unexpected ways or in faraway places. Global circulation models (GCMs) are our best
approximations of the workings of this system and, although these models have been steadily improved over the
past two decades and presently require super computers to run, still they do not nor cannot ever do justice to the
complexities of the real world. The socio-political-economic system is also highly complex and dynamic. Thus,
selecting and translating knowledge into comprehensible public messages is no easy task.

Associated Challenge: Citizens are not well informed.

As noted above, increasingly more and more people have heard of “global warming”. Despite this, however, the
level of understanding is quite low. The findings of several recent polls suggest that many Canadians have no
clear understanding of the meaning, causes or effects of climate change; in fact, the key links between climate
change and human activities, such as energy use and deforestation, cannot be identified by a substantial portion
of the population (Patry 2000). People do not differentiate neatly between this problem and other global
environmental problems.  Of even greater significance is the fact that the low level of understanding is not
restricted to Canada. Rather, Bord et al. (1998, 75) note that “Errors in assessing causes of global warming are
global in nature”.

In particular, climate change is often confused with ozone depletion, and a large number of both citizens and
experts erroneously think that depletion of the ozone layer is a principal cause of global warming (Henderson-
Sellers 1990; Lofstedt 1991; Kempton 1991a, 1991b; Bostrom et al. 1994; Read et al. 1994; Bord et al. 1997;
Mortsch et al. 2000). For example, in a recent Canadian poll, respondents were asked, “What is climate
change?”, and 12 percent replied that it is a problem with the ozone layer (Pollara 1998). While ozone-depleting
substances (e.g. CFCs) are also greenhouse gases, ozone depletion itself has only a minor effect on the global
energy budget, and is now thought to have a net cooling effect. This confusion, which is propagated by some
news reporters (as shown below), has implications for action.

“Methane is one of the most dangerous of all greenhouse gases. It is 32 times as dangerous to the ozone
layer as carbon dioxide, which is created when the methane is burned off” (The Toronto Star, Oct. 19, 1999)

“Scientists around the world believe carbon dioxide emissions, known as greenhouse gases, are depleting

the ozone layer, resulting in global warming and a host of other environmental troubles ...” (Red Deer
Advocate Sept. 17, 1999, B4).
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Overcoming the Barriers: We must made prudent choices about communication goals, and build the knowledge base
one step at a time.

Information must be presented in a way that reflects the complexity of the subject, but does not further confuse
and overwhelm. This means that choices must be made on what details to communicate. As our cumulative
knowledge explodes, it becomes impossible for any individual to have detailed knowledge on every aspect of the issue.
We must focus on what is relevant to making informed decisions, and build the knowledge base one step at a time.

Cognitive theory indicates how knowledge accumulation occurs. It states that individuals create mental models
or maps, which consist of networks of objects that serve as a representation of the world (Bardwell 1991; Kearney
1994; Rowan 1994). Therefore, rather than randomly sampling information from the environment, people rely
on these cognitive maps that they build through life experience. Communicators can help with this task of
building mental maps by providing a sense of the big picture and adding new information that builds on these
mental maps.

However, we are all prisoners of our experience to some extent. When conclusions seem counter-intuitive or run
counter to existing beliefs/understandings, they can be very hard to accept. Rowan (1994) notes that, in these
cases, educators suggest the following four steps: (1) state the erroneous but plausible notion; (2) acknowledge its
apparent plausibility; (3) demonstrate its inadequacy by noting inconsistencies between it and evidence familiar
to the audience but not yet considered; and (4) present the more accepted view and demonstrate its greater
adequacy. This approach would seem to hold the greatest promise for dispelling myths about the economic
implications of low carbon futures (e.g. Torrie and Parfett 2000).

Issue # 2: Uncertainty
Characteristic: There are uncertainties about virtually every aspect of the climate change issue, and these increase as one
moves from natural to human systems.

Uncertainty, which is a basic component of all research, planning and decision-making, permeates the global
climate change literature. The various uncertainties arise from different sources and are not easily overcome. As
noted by Covello (1989), there are four main sources of uncertainty in risk. These are: (1) statistical randomness
or the variability of nature; (2) lack of scientific knowledge on the processes at work; (3) lack of scientific data;
and (4) imprecision in risk assessment methods because of variations in protocols for the conduct of research. All
four are relevant to the climate change issue. Uncertainty has helped to foster a wait-and-see attitude, and has
played a central role in skeptics' responses to information on climate change, especially policy proposals.

Associated Challenges:

1. The language of global climate change is problematic.

2. The public has been exposed to scientific debates, often in an overstated way, primarily through the media.
3. Personal experiences are not always consistent with climatic trends or scientific projections.

The various uncertainties are reflected in the language that scientists use when discussing climate change. Future
climates are presented as scenarios, estimates or return periods; and potential impacts as probabilities, risks or
ranges. This type of language, while precise and meaningful to the research community, presents a major
communication obstacle to other audiences. Studies in the field of risk communication indicate that most
people do not comprehend probabilistic concepts.

Another challenge is that skeptics have seized on the uncertainty issue. As noted by Dotto (1999, 2000), Gelbspan
(2000) and Smith (2000), those with different views or interests in the fossil fuel or transportation sectors have
launched a successful campaign aimed at delaying political action on greenhouse gas emission reductions, by
using scientific uncertainty as the cornerstone of their argument (see for example Stewart 1995 in The Coal
Association of Canada’s newsletter). And the media has sometimes exacerbated the problem-by selective cover-
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age, building upon the conflict, misinterpretations of scientists work and giving nearly equal coverage to both
sides of the argument, even though the balance of evidence supports assertions that (1) humankind is having a
discernable influence on the climate system, (2) consequences are potentially serious, and (3) many of the pro-
posed greenhouse gas reduction responses may have both environmental and economic benefits.

Finally, climate change lacks credibility because people’s belief systems are very much intertwined with personal
experiences. Inconsistencies in the climate signal raise doubt in people’s minds. For example, the late 1980s
were an exceptional time-drought in the grain-growing regions of North America, Europe and Asia; hurricanes
in the Caribbean; heat waves in China; and one of the mildest winters in centuries in the United Kingdom-and
this was associated with increased belief in climate change. But when the drought and temperatures of the late
1980s were not maintained, some of the audience lost interest in the climate change issue.

Overcoming the Barriers:

1. Choose language that is appropriate to the audience.

2. Be honest about uncertainties, but focus primarily on the weight of evidence.
3. Capitalize on situational opportunities

Because the public is neither science- nor risk-literate, technical presentations are often unsuccessful. Denominators
like ‘per million person years’ do not have meaning, largely because they are not imaginable. Many studies in the
field of risk assessment demonstrate that narrative presentations (e.g., dramatized or personal accounts) are
associated with better responses than technical presentations (Golding et al. 1992). And there are various examples
of such approaches from which we might learn (see for example the CCAF project database). Wording is also
important; research in instructional design shows that when people struggle to understand the meaning of a term
or concept, they are in fact struggling to distinguish the term’s critical (always present) features from its variable
(only sometimes present) features. To overcome language problems, Rowan (1994) suggests the following: (1)
substitute a more easily understood term if doing so will not mislead; (2) if the difficult term is really the best
choice, then use it and define it by its critical attributes; or (3) give examples and non-examples of the term’s use.
These rules of thumb should be remembered by scientists in their public communications on climate change.

As noted by Dotto (2000, 10), “Uncertainty exists. It will not go away.” At the same time, however, there is a
large degree of consensus on many of the important processes and issues. In particular, the “greenhouse effect”
is one of the most established principles in meteorology. Also, the vast majority of scientists and the balance of
scientific evidence suggest: (1) a continuing increase of greenhouse gases in the atmosphere, (2) a discernable
human influence on global climate, and (3) a general increase in surface temperature. Furthermore, current
GCM:s, despite their imperfections, do adequately describe the general features of the current climate, and have
successfully simulated historical climatic trends and the cooling effects of volcanoes. These points should be
emphasized in public communications.

Third, the episodic nature of public interest in climate change is well documented. Public interest in global
warming tends to be greatest in the wake of major weather anomalies (Ungar 1992). Such episodes need to be
capitalized on, since information is most likely to lead to behavioural changes when public awareness is high.
The greater challenge, however, is to maintain response when visibility of the issue recedes. Some conservationists
argue that the key is to ensure that actions taken during crises will have some carry-forward momentum. Possibilities
include ensuring that some investment/experience in new technology/lifestyle has occurred which will prevent
back sliding, e.g. investing in a thermostat that automatically turns down the heat at night can combat apathy
once an energy crisis is over. Also permanently changing the behaviour of a minority can have major ripple
effects as role models or success stories impact others through example and/or peer pressure.

Issue # 3: Nature of Anticipated Effects

Characteristic: The impacts of climate change will be borne disproportionately by people in less developed countries
and by future generations.
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The implications of human-induced climate change will accrue to future generations. The most devastating
impacts are expected to occur in places with limited fresh water, in areas prone to drought, on coasts and generally
in less developed countries. Disadvantaged people, countries and regions will bear the brunt of impacts because
of high vulnerability and low resilience. Expected impacts include reduced crop production (especially in low-
latitude countries), water supply shortages (affecting up to 2 billion people), and dislocation due to sea level rise
(e.g., small islands and deltaic coasts) (IPCC 1996).

Challenge: For many of us, global climate change lacks immediacy/urgency.

Some experts believe that recent weather anomalies are signs that our climate system has been destabilized by
greenhouse gases, but many scientific papers suggest that climate change may not be clearly detectable for some
time. The public is more interested and more prepared to act when presented with facts and immediate threats
rather than probabilities and future risks. The perception that climate change is a slow, gradual change in
temperature oversimplifies the issue, and fosters apathy. Spatial/regional variations in vulnerability and anticipated
impacts and opportunities are also an issue. For people living in North America, especially in the Great Lakes
Basin, climate change lacks immediacy in both time and place. Furthermore, many of the characteristics that are
associated with high-risk salience are missing with climate change-there is no dread component to motivate
because the impacts of climate change are diffuse rather than concentrated, indirect rather than direct, unintended
versus intended, and will accrue to statistical/anonymous individuals rather than to identifiable people. Also,
climate change will be associated with both threats and opportunities. In such circumstances it is common for
the public to be optimistic about their own welfare, and it is particularly difficult for people living in the mid-
latitudes to connote warmer temperatures with a threat. The result is public apathy. The limited perception
work that has been done bears this out. Although environmentalism has been a powerful social and political
force for more than two decades (Dunlap 1991; Sachsman 2000), polls indicate that climate change continues to
have low salience (e.g., Immerwahr 1999).

Overcoming the Barriers
1. Advocate the precautionary principle.
2. Do not avoid ethics/justice issues

Uncertainty or lack of scientific proof is often a barrier to action.  In decision making there is frequently a
‘continuum of credibility’ between considering something as dangerous to the environment or human health
and scientific proof that it is indeed harmful and requires action (1JC, 1995). At what point is there sufficient
proof for action? The precautionary principle/approach espouses prudent action in advance of formal scientific
proof of cause-and-effect relationships where there is threat of serious or irreversible damage now or for future
generations and where action can be justified on reasonable judgments of cost effectiveness. It is not reasonable
to claim scientific uncertainty as a reason for delay. Key elements of the precautionary principle are a willingness
to take action; concern for future generations; judging the cost-effectiveness of action; recognizing the intrinsic
value of hon-human entities; and shifting the onus of proof (O’Riordan and Cameron, 1994).

Communications on global climate change must instill a sense of responsibility for the globe and future generations.
Research has shown that people are more willing to pay for risk reductions if there is a direct personal threat, but
even when this is missing there are issues of responsibility and ethics because: (1) there is the potential for
catastrophes (fatalities and injuries grouped in time and space); (2) climate change results in involuntary exposure
to risks; (3) it is caused by human actions and failures; and (4) perhaps mostly importantly, any negative impacts
will be borne disproportionately by future generations and by the most vulnerable/impoverished members of
society. Global warming is therefore primarily an ethical issue (Jamieson 1992) and this must be communicated
to the public.

Issue # 4: Action
Characteristic: The causes of human-induced climate change are embedded in our present and preferred lifestyles.
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Lifestyle is “a complex bundle of values, objectives, institutions and activities, with ethical, environmental, eco-
nomic and social dimensions” (Ekins 2000, 70). Since the start of the industrial revolution, lifestyles, especially
in developed countries, have been intertwined with extensive use of energy derived from the burning of fossil
fuels. World primary energy use currently exceeds 300 EJ, with much of it being used by individuals for residen-
tial heating/cooling and personal transportation by automobiles. Thus human-induced climate change is due to
the cumulative impacts of billions of people going about their daily lives.

Challenges:

1. The scale of the issue requires unprecedented cooperation.
2. For individuals, there is a sense of helplessness.

3. There are more important and/or competing issues.

Global climate change forces us to acknowledge our global interdependence. The issue is truly global in nature,
and it respects no political boundaries. Therefore, both mitigation and adaptive response strategies will require
the unprecedented cooperation of the various nations, sectors and stakeholders groups. While the Kyoto Protocol
signals that nations are beginning to work together on this issue, we are still a long way from policies that would
stabilize atmospheric carbon concentrations of greenhouse gases.

The unwillingness of nations to ‘go it alone’ is repeated at the individual level. Climate change is a classic case
of the commons dilemma-what is rational at the individual level may be catastrophic at the global scale. The
obstacles and costs faced by individuals who are motivated to change are perceived to be, and indeed often are,
very significant.

This fosters a sense of helplessness/hopelessness, especially when others do not change. What possible difference
can one individual make?

Also, the public is bombarded with many problems-unemployment, crime, social inequities, public deficits and
environmental degradation. When people are asked to identify the most important issues facing society, they
typically put environmental hazards/problems well below many economic, social and political issues (Whyte
1985; The Environmental Monitor 1992; Pollara 1998). Even on the environmental agenda, issues such as toxic
chemicals, air and water quality, ozone depletion, deforestation and acid rain tend to have a higher profile than
climate change.

In addition, there is widespread concern that conventions/treaties to limit the emissions of greenhouse gases
would interfere with economic growth. Thus mitigation policies emerge slowly and face much opposition.
Opportunities for creative solutions that simultaneously address more than one issue are not always explored
because of the compartmentalization of responsibilities, knowledge and power.

Overcoming the Barriers:

1. Put pressure on upper-level governments to create a policy environment that engenders voluntary and sustained
action.

2. Concentrate on what is doable for different groups.

3. Capitalize on opportunities to piggyback the global climate change issue on other environmental and social issues.

4. Do not expect communication alone to solve the problems and/or resolve conflict.

Social surveys indicate that most people think that the climate change issue should be addressed by international
organizations, such as the United Nations, and national governments. However, in democratic societies at least,
it is important that citizens become active lobbyists to keep the climate change issue on the political agenda.

When it comes to individual actions, people are looking for guidance on which dangers are real and what can be

done to reduce or prevent them. Therefore, in addition to improved understanding, actions (both mitigation
and adaptation) need to be specified. Hungerford and Volk (1990) argue that there has been too much emphasis
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on information (increased understanding) and not enough emphasis on developing ownership and empower-
ment in learners (action). The public needs help in translating the ‘think globally, act locally’ slogan into action.
From a behavioural perspective, there are three different types of actions—investments (e.g. home insulation),
management (thermostat setback at night), and curtailment of amenities and comfort. The three require different
approaches and present different obstacles. At present, the first two types are more likely to bring results quickly
because of the difficulty of convincing the masses that sacrifice is desirable. In fact there is evidence that young
people were more willing to sacrifice for environmental concerns two decades ago than they are today (Gigliotti
1991). At some point, however, environmental education must strive to define a new social “norm”.

In terms of the link between climate change and other public issues, Trevitt (1989) argues that we should consider
the environment in its totality when developing environmental education and training and that we should in
essence look at the interconnectedness of issues like pollution, environmental change, national security and
human health. The growing interest in redundant solutions (e.g. transportation systems that pollute less and, at
the same time, are less vulnerable to weather extremes) and co-benefits in an encouraging sign.

Finally, it is worthwhile to consider the role of communication in climate change action plans. There is a general
assumption that communication leads to improved understanding which in turn affects attitudes, which ultimately
leads to changed behaviour. There are, however, many examples of attitude-behaviour discrepancy and it is
generally accepted that constraints/obstacles are the main factor. People are free to choose only within the limits
provided by the market, the government, and their social and economic circumstance. Sayre (1991) believes
that behavioural changes need to be preceded and reinforced by changes in societal norms toward the environment.
Inaslightly different vein, Yarnale (1991/92) argues that institutions, not people, need to change ... that regulations
are an important missing ingredient. At any rate, the constraints to action need to be identified and attempts
must be made to remove them. We should not expect communication alone to resolve the problem. Nor can
we expect communication to necessarily resolve conflicts, as conflicts often originate in competing interests.

GENERIC COMMUNICATION GUIDELINES

In addition to issue-specific challenges, there are a number of principles of communication that apply to virtually
any issue or situation. A number of these are identified below, as they seem particularly relevant to the burgeoning
‘field’ of climate change communication.

Carefully define communication goals.

Although it is not clear at this point, it appears that some of the communications about climate change have
been undertaken with no specific goal/target in mind. The education field has long established the need to
define communication goals before the development and delivery of information. Each goal type has its own set
of obstacles and these need to be identified and addressed through research-supported methods.

Identify and characterize the intended audiences.

Communication strategies should be audience-specific. When it comes to the climate change issue, it is clear
that there are many publics, and communication activities should be matters of conscious design, taking into
consideration the backgrounds of the potential recipients of the messages-their biases, perceptions, values, belief
systems and knowledge base. The choice of communication outlet is also important. For example, McGeachy
(1988) notes that many Americans depend on magazines for information but readers of general-orientation
magazines receive very little environmental coverage.

Have those working on the front lines well informed and committed.

Climate change communication involves many different individuals and groups. There is a real need for spokes-
persons to have a solid understanding of the issues so that they can respond appropriately. Spokespersons also
need training on listening, interaction and presentation skills, and their actions need to be consistent with their
message if they are to have credibility.
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Develop communication partnerships. Identify possible message intermediaries and work with them.

One obstacle to a better informed public is the dynamic nature of knowledge. Scientific understanding of
climate change continues to advance, leaving communicators without current information. Asaway of improving
global change education in the school systems, there are now several examples of scientists and educators working
together (e.g. Fortner and Mayer 1990; Cheek 1991; Henderson and Holman 1993). But many more such
partnerships are needed. In particular, the scientific community and other experts must not forfeit opportunities
to work with/speak to the press. The broad coverage and relative credibility of the media provide an enormous
opportunity to reach the general populace on issues related to environmental stewardship and/or risk (Winsten
1985).

Ensure that communication is not just one-way.

Educators/communicators need to provide opportunities for and take seriously the feedback from the public,
media, industry, and other decision makers. The risk literature talks of partnerships, sharing, effective dialogue
and of a convergent versus linear communication model (Bradbury 1994). There is a general feeling that officials/
authorities are insensitive to the information needs and concerns of the public when it comes to most risks.
People must be given a reason to listen. They must be given enough power and say in the decision making that
they feel they have a stake in listening thoughtfully. Spranger (1989) and others maintain that not much thought
or coordinated effort has been given to citizen involvement and education on the global climate change issue.

Learn from other fields and from retrospective/evaluative studies of risk communication efforts.

There are many communication lessons to be taken from other areas; there is no need to re-invent the wheel.
There are some examples of communication guidelines in the context of risk management (Covello et al. 1987;
Covello 1989; Van Eijindhoven et al. 1994; Lundgren 1994). Other areas from which we can learn include the
conservation literature, especially the energy conservation field because of the link between greenhouse gases and
energy use. Some of the principles and standard tools of education should also be incorporated. These include,
for example, the relatively greater effectiveness of active versus passive learning and the need for repetition and
reinforcement; as well as the careful use of comparisons, indexes, examples, parables and a variety of visual aids.
Finally, there is the need to evaluate climate change communication programs that have been implemented.
There are some recent examples (Krosnick and Visser 1998), but Fisher et al. (1994) note that few organizations
have the courage to evaluate their risk communication. This is necessary if progress is to be made.

CONCLUDING STATEMENT

Since the Second Assessment Report of the IPCC (1996), there has been a virtual avalanche to publications—
academic articles, government reports, industry assessments/position papers, media coverage, action-oriented
brochures, curriculum guides—and an enormous amount of dialogue. Public awareness of climate change is
high. So the ultimate question is ‘How can we capitalize on this awareness in order to bring about policies/
programs/actions that are consistent with the principles of sustainable development?’

We humbly present the following communication guidelines as a starting point, and anticipate that conference
delegates will share other ideas as the conference unfolds:

1. We must made prudent choices about communication goals, and build the knowledge base one step at a time.

. Choose language that is appropriate to the audience.

. Be honest about uncertainties, but focus primarily on the weight of evidence.

. Capitalize on situational opportunities.

. Advocate the precautionary principle.

. Do not avoid ethics/justice issue.

. Put pressure on upper-level governments to create a policy environment that engenders voluntary and sus-
tained action.

8. Concentrate on what is doable for different groups.

9. Capitalize on opportunities to piggyback the global climate change issue on other environmental and social issues.
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10. Do not expect communication alone to solve the problems and/or resolve conflict.

11. Carefully define communication goals.

12. Identify and characterize the intended audiences.

13. Have those working on the front lines well informed and committed.

14. Develop communication partnerships. Identify possible message intermediaries and work with them.
15. Ensure that communication is not just one-way.

16. Learn from other fields and from retrospective/evaluative studies of risk communication efforts. [
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Speaking Truth to Power Revisited: Science, Policy and Climate Change

Dennis Bray

The issue of climate change from the perspectives of climate change scientists and climate policy makers is discussed
using results from two survey questionnaires. Emphasis is given to the German context. Included is the self assessment
of the state of the art of the climate sciences and the importance assigned to different sources of information by policy
makers. Conclusions indicate that policy makers rely on a number of sources other than the direct results of science,
and have assigned a greater sense of urgency to the issue of climate change than have scientists.

INTRODUCTION

the characteristics of post-normal science, that is, science conducted in the context of potentially high

stakes and with a high degree of uncertainty(see Funtowicz and Ravetz 1985; 1990a; 1990b; Bray and
von Storch 1999 ). Itis also an exemplar in that it is representative of what perhaps could be called encroaching
post-normal problems, that is, the issue is a problem in the sense that it exercises the mind, but it is not normal
if normal is perceived of as something which conforms to a standard or regularity, or that which is usual or
typical. The issue of global climate change has now extended well beyond those conditions. ‘Normal’ would
imply at least the existence of a precedent.

T he issue of global climate change presents itself as somewhat of an exemplar in the fact that it encompasses

The resolution to such problems extends beyond a scientific understanding of the natural world to include the
interpretation of identified risks, the ways the risks might be negotiated, and the consideration of unforeseen
consequences. While the necessity of such considerations is not new, the realization of this necessity is distinguishing
and the interface of the roles of science, politics, ethics, mass media, technologies, and cultural definitions
cannot be ignored. Such an interface requires intricate communications. The following concerns the interface
between only two of these categories, namely between science and politics. This is a double process in which
first, scientific expert knowledge - information in other contexts - must be transformed into a more general
context of practical, pragmatic knowledge and second, the knowledge must be communicated.

The Oxford English Dictionary (1993) define the verb ‘to know’ as “recognize, perceive, identify [...] to comprehend
as fact or truth”. In short, knowledge extends beyond the mere collection of data and information. The
transformation of data or information into knowledge implies the application of subjective assessment. The
difficulty is well noted: “Information scientists are currently confronted with the need to distinguish information
gathering from knowledge building. For example, criticism of the World Wide Web stems from a lack of
knowledge structure in the unorganized information system. User frustration with the system is due to an
inability to determine truth from falsehood, to build the proper context around information to make it usable,
to make sense of it.” (Glynn and Laskaris: http://hsb.baylor.edu/ramsower/ais.ac.96/papers/glynn.htm). As a
metaphor, this can be applied to the issue (and related uncertainties) of global climate change. In an effort to
make sense of the information we have collected we have constructed information (expert knowledge) silos. In
the case of climate change, the information silo, at the international level, is represented by the IPCC. Consequently
it is also imperative that this paper not only addresses the communications between science and politics, but also
the major issue of the funneling and channeling of information. It is at these silos that attempts at the
transformation of information into knowledge occur. Consequently, their, in this case the singular IPCC, utility
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requires assessment. In fact the utility of such information silos might be assessed by their ability to act as a
stimulus for the process of knowledge building, in which reason and the perceptions of rationality become forces
of the transition of information to knowledge.

The following does not attempt to provide a solution to these problems but rather to specifically identify the
problem areas drawing from the concepts noted above and using data collected from an international survey of
climate scientists (Bray and von Storch, 1996) and a survey of German policy maker (Krtick and Bray,1998)
given the task of dealing with the climate change issue. The analysis of the climate sciences is comparative
among nationally designated science communities, while the communications between science and policy is
limited to an example drawn from the German science community and the German policy making sector.

THE SURVEY OF SCIENTISTS

The survey of climate scientists (Bray and von Storch: 1996) began with a series of in-depth interviews conducted
with climate scientists located in major institutions in the USA, Germany and Canada. A list of pertinent
themes was abstracted from the interviews and used to construct a survey questionnaire. In 1996, the questionnaire
was distributed to 1000 scientists in North America and Germany. An early publication drew requests to include
other national science communities and subsequently Denmark and Italy were added to the data set in 1997.

The sample for the North American segment was drawn from the EarthQuest mailing list. Due to the fact that
the mailing list contained people other than climate scientists, a true random sample could not be drawn. A final
sample size for North America of 460 US scientists and 40 Canadian scientists was selected. The sampling of the
German science community, due to reasons of confidentiality, was beyond full control. A random sample of
German scientists was drawn from the mailing list of the Deutsche Meteorologische Gesellscahft by its administration,
resulting in the distribution of 450 surveys. A further 50 questionnaires were distributed to the members of the
Max-Planck-Institut fiir Meteorologie, Hamburg and members of the University of Hamburg. The Danish
sample was drawn from the membership of the Danish Meteorological Society, by the Danish Meteorological
Society, and consisted of a random sample of 100, and the Italian sample of 240 was drawn from lists of members
of related academic departments. Final response rates are given in Table 1.

The selection of countries is representative of a variety of vested national interest, both economic and environ-
mental. For example, the geographical vastness of North America means a number of climatic zones and long
coastlines to deal with, both for science and for politics. Germany, on the other hand, is somewhat more
geographically and climatically homogeneous. Both Denmark and Italy face increased risk of rising sea levels. In
short, the selection of countries is representative of a diversity of interests.

THE VOICE OF TRUTH
In this section, some areas of contention and consensus within the scientific communities are explored. This is
the voice presented to the decision makers. To begin, consensus regarding the integral parts of climate science

TABLE 1. Response rates to <
Country Mailout No. Return
USA 460 149
Canada 40 35
Germany 500 228

Italy 240 73

Denmark 100 28
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FIGURE 1: Scientific Consensus: mean respons
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are assessed, expressed simply as mean responses from national samples. As Figure 1 indicates, with very few
exceptions, there tends to be a reasonable level of agreement among the different scientific communities regarding
the abilities of the science. Quite simply, scientists were asked to assess the ability of atmospheric climate models
to deal with the processes of hydrodynamics, radiation, clouds, precipitation and atmospheric convection. They
were then asked if the current state of scientific knowledge was developed well enough to allow for a reasonable
assessment of the effects of turbulence, surface albedo, land surface processes, sea ice and greenhouse gases. One
should note, however, that while there appears to be a reasonable degree of international consensus concerning
the ability of the science, scientists do not necessarily express an overly high level of confidence in these abilities.

The German scientific community then does not differ significantly from the other groups in this study, at least
not in terms of the assessment of the of abilities the science. In short, to this point there seems to be a common
climate science information base from which all policy interests might draw.

TOWARDS THE SUBJECTIVE

Before getting to the German policy interface it is necessary to determine if differences exist in the ‘scientific’
transformation of information into knowledge. Again, the same countries are compared, first to demonstrate
the level of consensus in the predictive capabilities of the science, which would be pragmatic use to policy
makers, and subsequently, to assess the nature of the outcome of climate change.

In Figure 2 it is evident that consensus is towards the inability to make predictions, marginally increasing with

FIGURE 2 Assessment of Predictive Abilities: mean respons
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FIGURE 3 Global Warming and Need for Policy: mean resp
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longer climate change time scales. In Figure 3 we can see that even the margin of certainty that global warming
is underway does not seem to be overwhelmingly convincing. That it will occur in the future is perceived as a
stronger possibility, how far in the future however, remains uncertain (given the results of Figure 2). Further-
more, there is only a marginal attribution given to anthropogenic causes. Regardless of these assessments, there
is the perception of an urgent need for the development and implementation of relevant policy. This must act as
a source of confusion to those assigned the task of developing policy. Note that, albeit by a very small margin, it
is the German scientists who perceive the development of policy to be the most urgent. This perhaps is associated
with the fact that German scientists also claimed a better understanding of the interaction of climate and society
than did scientists in Denmark, Canada and the USA. Indeed, the scientists of both Italy and Germany demon-
strate a statistically significant difference from the other samples included in the project when asked their level of
agreement with the statement “Climate scientists are well attuned to the sensitivity of human social systems to
climate impacts”: mean response for the USA 4.77.; Canada 4.86; Denmark 4.50; Italy 3.38 and; Germany
3.38, where 1 indicates a high level of agreement with the statement and 7 indicates a high level of disagreement
with the statement.. However, further analysis suggests only a very marginal relationship (R Square .009) between
the claim to understanding the climate-society relationship and the perception of the need for immediate policy
consideration.

Nonetheless, assuming the need for immediate policy decisions implies that climate change will have environ-
mental and or socio-economic impacts, otherwise one would have to question the need for policy. (It also
ensures the need for continued research.) Since impacts will differ according to region, and policies will need to
be implemented regionally, nationally and globally, it is necessary to look at the scientific assessment of the
nature of impacts and ability to assess regional circumstances. Findings are presented in Figure 4.

While there appears to be little faith in the ability to determine local climate impacts through the process of
downscaling and in the ability to explicitly state the detrimental effects that climate change might have upon

June 2000 Climate Change Communication ConferenceE




Session Al

FIGURE 4: Impacts: mean resp C
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