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".,. apart from when there is suffer-
ing fwm unexpected heat or cold,
flood or drought, it is always hard
to give climate change Ihe appro-
priate urgency."

—Sir Crispin Tickelt-

Just as Sir Crispin Tickell, cli-
mate change expert and chancellor
of the University of Kent, Canter-
bury, predicted, climate change
recently had a brief "revival" in the
mainstream press as Hurricane Ivan
was working its way toward a
storm-ridden Florida in mid-
September 2004 (see the illustra-
tion on page 34). Yet, looking at
U.S. public opinion more generally,
it is safe to say that climate change
does not register as an urgent con-
cern. Despite plenty of weather-
related suffering, Americans are
otherwise preoccupied.

This is not to say that the U.S.
public does not care or is blindly
and unknowingly tumbling toward
the future. Surveys suggest that the
public now generally knows that cli-
mate change is real, and vast num-
bers are concerned enough to sup-
port action.^ Numerous writers have
described climate change as one of
humanity's greatest challenges/
Since 1990, the overall conclusions
by the Intergovernmental Panel on
Climate Change (IPCC) have
grown more confident about our
scientific understanding of the
problem. IPCC assessments are
increasingly urgent in conveying
the immense magnitude of potential
impacts and emissions reductions
needed if these consequences are to
be avoided.^ Other scientists have
issued highly publicized warnings
and increasingly speak out in public





forums about the need for action.̂  There
are even some encouraging, small
beginnings in various sectors of civic
society, among industry actors, in U.S.
local and state governments, and—
lately—in Congress^

and those trying to create a greater
sense of urgency have used some
unsuccessful strategies. However,
alternatives to improve the communi-
cation of this global problem do exist.
Rather than advocating a particular

Hurricane Ivan—the ninth-named tropical storm of the 2004 hurricane season—spawned
a brief resurgence of interest in global warming.

But have those communicating cli-
mate change to the public and to deci-
sionmakers set in motion a sufficiently
strong momentum that policy and social
changes will now take their due course?
Without denying the criticality of
numerous other problems (such as
poverty reduction and the AIDS pan-
demic), there is arguably an insufficient
sense of urgency about climate change.
Three major factors have kept the issue
on the back burner: the enormous time
lags in the climate and our social sys-
tems, the fact that climate change has
remained largely hidden so far from
developed countries and the power
elites within them, and the overshadow-
ing of global warming by other prob-
lems. Meanwhile, the gulf between the
actions needed and the actions taken
widens below the radar of public or
political awareness.

The public to date has paid relative-
ly little attention to climate change.

course of action to mitigate or adapt to
climate change, the focus here is on
how to increase public understanding
of, and civic engagement with, the
issue. More effective communication
of climate change's urgency—which
derives from the uncertainty in poten-
tial climatic changes and the signifi-
cant risks involved in some of them—
can help bring about this highly de-
sirable engagement.

The Roots of Inattention
and Inaction

In attempting to engage the U.S. pub-
lic in a national dialogue on climate
change, the scientific community has
encountered many hurdles that have yet
to be surmounted. The most important
of these include the creeping nature of
climate change, its complexity and
uncertainty, system lags, human percep-

tion limits, and communication failures
on the part of scientists.

Jhe Creeping Nature
of Climate Change

Global warming is a "creeping"
environmental problem.** Such haz-
ards are long-term and slow-onset,
cumulative processes that ultimately
can result in crises or disasters. The
day-to-day changes one might notice
are small, if noticeable at all. Over
time, these small incremental changes
add up to major problems, as in the
case of the ecological disaster in the
Aral Sea basin.'' Creeping environ-
mental problems are particularly diffi-
cult to prevent or remedy, as the very
nature of the problem combined with
the nature of human behavior and
societal decisionmaking work against
early detection and action. Once
creeping environmental problems are
identified and determined to be seri-
ous enough to act upon, it may be too
late to reverse the damage.

Complexity and Uncertainty

The nature of climate change as a
highly complex and global elusive haz-
ard makes it difficult to pinpoint,
understand, and manage—much less
explain succinctly.'" Scientists are only
gradually unraveling these complexi-
ties; thus, scientific certainty has
grown only incrementally. The com-
plexities and any unknowns therein, of
course, are of greatest interest to scien-
tists. Whether driven purely by curios-
ity, instrumental reasons, or a desire to
protect themselves against attack from
peers or adversaries, scientists fre-
quently emphasize the complexities
and uncertainties in academic and pub-
lic communications."

For lay people, however, these com-
plexities are hard to comprehend and
mostly uninteresting or esoteric. To
reduce the complexity of this problem
to a digestible size, listeners follow
typical human learning patterns: They
try to understand global warming
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through preexisting, simplifying men-
tal models. Typically, these models do
not adequately capture the complex
relationships between causes and
impacts of and solutions for climate
change. Important for communicators
to understand, however, is that in the
absence of an adequate mental model,
lay listeners will make up or seek tbeir
own framework to help them make
sense of the issue.

System Lags and Lack of Immediacy

The time lags between release of the
emissions of heat-trapping gases and
subsequent impacts on the climate
mean that the connection between
actions today and their effects on the
climate is difficult to perceive (see Fig-
ure 1 below). Carbon dioxide in the
atmosphere today has accumulated over
centuries, with only a fraction being
reabsorbed by oceans and land during
that time.'' The warming we already

experience and will witness in our life-
times is therefore a result of fossil-fuel
use over the past few centuries. Future
generations will experience even
greater impacts as a result of our and
past generations' emissions. Moreover,
there is inertia in our social systems
(for example, population dynamics,
technology development and market
penetration, the "stickiness" of politi-
cal and other institutions, and cultural
beliefs and values). While inertia lends
necessary stability to a system, these
time lags can become impediments to
creating change that would allow us to
prevent a creeping environmental prob-
lem from becoming a crisis.'' Thus,
societies and ecosystems may be com-
mitted to damaging levels of climate
change before the issue ever becomes
an immediate, daily experience and
stimulant of action.'''

In addition to the temporal distance
between cause and effect, there is also a
geographic separation. At present, peo-

ple who live in the major source regions
for emissions are geographically sepa-
rated from people who live in regions
that are already experiencing or are
expected to face the most severe
impacts from global warming.'^ This
geographic mismatch is aggravated by a
political-economic separation in space
between relatively unaffected decision-
makers with substantial power and
those most negatively affected by cli-
mate change and decisions made else-
where.'^ This is a classic problem of
inequities in the distribution of benefits
and costs well identified in the environ-
mental justice literature and may help
explain why the global warming prob-
lem lacks immediacy to some of the
world's most powerful policymakers.'"'

Finally, there is a disparity in the
magnitude of the cause and that of the
potential effect. Any one of us is only a
small contributor to a problem that is
now taking on global proportions.
Many have yet to believe that humans

- Figure 1. The challenge of stabilizing emissions versus concentrations of

Constant COj, emissions at year 2000 level
Emissions path to stabilize CO, concentration at 550 parts per million
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NOTE: Tbe figure illustrates the implications of the long residence time of carbon dioxide (COj) in the atmosphere for potential
emissions reduction scenarios. Instantly stabilizing annual emissions at 2000 levels (red line) would still result in steep increases in
atmospheric carbon concentrations and global average temperatures rising for hundreds of years. On the other hand, radical
reductions in annual emissions over the next 50 years would be required if we aimed to stabilize COj concentrations (blue line). The
resulting temperature increase would be steep over the twenty-first century but would then level off. In either case, COj concentrations
would reach levels far higher than at present or at any time over the last 740,000 years. (See L. Augustin et al., "Eight Glacial Cycles
from an Antarctic Ice Core," Nature, 10 June 2004, 623-28.)

SOURCE: Global Change Research Information Office, Figure 4.3, in Intergovernmental Panel on Climate Change, Third Assessment
Report: Synthesis Report (Cambridge, UK: Cambridge University Press, 2001).
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Many have yet to
believe that humans

have the power
to affect a system

as big as the globe.

have the power to affect a system as
big as the globe. Even when lay people
accept human causation, they can
maintain a perception that their indi-
vidual actions do not matter—a typical
commons problem.'"

Human Perception Limits
and Priorities

For good evolutionary reason, most
humans have a limited attention span to
devote to nonimmediate problems."
Combined with the difficult character of
climate change, it is no surprise that
global warming does not rank highly on
most individuals' lists of concerns.-"
While more than 90 percent of Ameri-
cans have now heard of global warming
and believe it is an important issue, a
much smaller percentage is actually per-
sonally concerned about it.-' Global
wanning does not even fall within the
top 10 priority issues when compared
with employment, the economy, crime,
and other such concerns.-- For many
people, global warming falls into the
category of environmental issues, thus
automatically assuming a lower priority
relative to more immediate socioeco-
nomic problems.'-*

Classic time management literature
also tells us that humans spend most of
their time on issues or demands per-
ceived as urgent, such as responding to
telephone calls or e-mail, whether they
are important or not.-'' The same litera-
ture would advise more time be spent on
important tasks, especially those that are
urgently important. Inattention to global
wanning can thus be seen as yet another
example of this classic time manage-
ment problem.

Communication Faiiures

It may be too simplistic to attribute
the lack of urgency merely to the nature
of the climate problem and that of
human beings. Those of us communicat-
ing the issue to the public and to policy-
makers have not done so as effectively
as we might have wished. An important
hurdle, of course, is the media, which

tends to portray the climate change issue
as one of large uncertainty, filled with
competing claims and intense debate
within the scientific community.-^ The
common practice of giving equal lime to
unequal sides is highly misleading.^
"Balancing" the scientific consensus
with the voices of a comparatively tiny
number of contrarians overstates the
actual degree of disagreement. This rein-
forces the public's perception of uncer-
tainty and adds to confusion.

We have also failed to create a solid
public understanding of the causes of
anthropogenic climate change and
hence of the potential solutions.^^
Without such an understanding, indi-
viduals are left with overwhelming,
frightening images of potentially disas-
trous impacts, no clear sense of how to
avert this potentially dark future, and
therefore no way to direct urgency
toward remedial action.

As mentioned above, people try to
absorb new information through preex-
isting frames of reference. Frames are
cognitive tools to order information.
They intimately affect people's under-
standing, perceptions, and reactions to
information.-" For example, if climate
change is reported on TV accompanied
by images of weather disasters, the
"weather" frame may be triggered. On
the coattails of the common conflation of
weather with climate, climate change
becomes synonymous with—and erro-
neously restricted to—a change in the
weather. Moreover, weather and disas-
ters are generally understood as natural
phenomena not controlled by humans
but instead as "acts of God." This frame
suggests that climate change can neither
be caused nor solved by humans.-"^ This
example illustrates the paramount impor-
tance of choosing metaphors and other
cues carefully (see the box on page 37).
Failing to do so leaves the audience with
inappropriate mental models to make
sense of new information, understand
causal mechanisms, and identify relevant
solutions. Consequently, the issue can
easily be dismissed as non-urgent.

Finally, climate change has not and
will not be communicated to the public
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by a single or uniform voice. There are
well-organized groups with advocacy
agendas for and against taking action on
climate change, which successfully
polarize the debate^" (see the box on
page 38). The result of such partisan and
polarized debate is that the mainstream
American public gets turned off—not
just from the debate but from the issue
and its urgency itself.̂ '

In sum, the American public does not
perceive global wanning as urgent. The
majority does not yet accept global
wanning as an issue that must be taken
on as a priority alongside terrorism and
crime, escalating health care costs, a
decaying education system, and so on.
The perception of global warming is thai
it is uncertain, controversial, far off" in
the future, and out of the public's hands.
Against this discouraging state of
affairs, what possibilities exist for mov-
ing this issue to the "front burner"?

Playing with Fire: Fear, Guilt
ana Oflier Threats as
Motivators

"!fa red light blinks on in a cockpit,
should the pilot ignore it until it speaks
in an unexdted tone? . . . Is there any
way to say (it] sweetly? Patiently? If
one did. would anyone pay attention ? "

—Donella Meadows'-

The conundrum so well expressed
by the late Donella Meadows in one of
her biweekly Global Citizen columns
Is one that concerned scientists and
other communicators face daily. If sci-
entific findings about serious environ-
mental risks presented "sweetly and
patiently" (not to speak of their dense,
obscure, and jargon-heavy technical
cousins) cannot capture public or polit-
ical audiences, then what can? What
would move someone to act?

There seems to be an increasing
impulse among many to make global
wanning more scary and thereby more
salienl.'-' Senior scientists and editors of
flagship science journals deplore the
inattention given to climate change, step
outside familiar roles to pen editorials in
mainstream magazines and newspapers,
and on and off the record suggest that "a
useful catastrophe or two" and other
fear-provoking measures (such as tenor
alert systems for the state of the climate)
are needed to motivate adequate policy
response.'^ Similarly, policy advisors
and politicians compare the seriousness
of climate change to that of cunently
more resonant fears, such as weapons of
mass destruction, terrorism, and war.'̂
But can such appeals to fear generate a
sustained and constructive engagement
with the issue of climate change?

The answer is usually not:'̂  From an
evolutionary perspective, the three most

THE DANGERS OF A TEMPTING METAPHOR

agon rclciisfd iis 2(K)3
commissioned report on low prubahility,
high-cunsctjiiencc climate events and the
movie Tlw [)a\ Af'fi'r Tomnrniw heg;in
makiny heiidlines cLirlier this yL-iir. ahriipt
climate change has heeonic a salient facet
ot publie discussions about global warm-
ing.' This hard-Io-perceive, abshact prob-
lem seems to have finally acquired a
newsworthy, attention-gnihbing "per-
sona"—fast, dramatie, iiotentially visible,
and eleariy move dangerous tlian "slow"
cliniatc ehange. To explain it. some
experts on abrupt climate chiiiige speak
about the climate having a "switeh,"
which—when pushed hard enough—gets
nipped and causes the entire climate sys-
tem to sudilenty shift into ii new st;ite nt
equilibrium.- Compared to the mure
gradual climate changes over centuries,
this abrupt shilt occurs over the course of
only years to decades.'

The switch metaphor immediately
euught on in the press due to its simple,
commonplace, and mechanistic connota-
tions. Whether unconsciotisly or puryiose-
fully ehusen. however, il might backfire;

If the climate has a switch that can be
Hipped one way. it could also he Hipped
back again. It is then noi a lar reach for
the puhlie lo conelude Ilial Lliniiite
change may IK reversible on relevant
timeseales. People might assume. "With
helter scientific understanding, experts
might figure out liow to iminipulate that
switeh while the rest of us don't have to
worry ahoul reducing emissions." Reso-
nant with the deeply held. Western cul-
tural beliefs about cuntrnlling nature and
already-circulating geuengiiieering
schemes, ahriipt change scientists have
given the puhlie a simpHtying frame that
makes a diffieult phenomenon under-
siiindable anJ conirols iis lears ahout this
uiipredielable possihilily. It fails, howev-
er, to challenge most people's simplistic
cause-and-efteet noliiins ol cnmplex sys-
tem changes, ii) educate properly, and ti>
motuate |X'ople tu take action.' Quite to
the contrary, the "switeh" nuiy well allow
listeners to switeh off their attention and
any sense of urgency that the specter and
spectacle of abrupt elimate change
lirietly evoked.

I. A. A. t.i:i>;cniwi(/, "BchHc ami Allcr Tin- iliiy
Ajh-r Tiimiirntw. A t l .S. Sliiity urCliniuru CliiHijic
tiisk t*t'ivv|iljiin. h.winmiiifiil. Nim-mhci 21MI4,
21-W. V. S thwii iv tinil I), Hiiiiiliill. A>i Ahmin (li-
imitf Cliuiinf Si'f'iMriii (iiiil tr\ tiiiplicuiiim', jnr Unit-
fil Suiu-s N<iUiimil Srairijy, tv|xiri jiri.'|Kiti:d lot Itii:

Ahrupi .t'liriuilL'.('li;myL'_SaTiiiiii'.p(frlatti'ssciJ ^I

2. Iwu iL-Lvni L'̂ uritpJLis iikliuk- nn liDur-lim
sliiiw cinillfit "C'fiiiiyli' til' [iiivcrliiiiiiy." lirmuk
li> AiiiLTiian Ruttiu Works lui 17 AUJIUM 2IKH.

i:liriiuii7iiKlt\.lilml fu(.ut".>.fd IK Aujrii-.! 2(irWi;
am! ;i 'ijKViul IViiliitv by The WiMlhcr Cliiinncl on
ilic evening IWIDH: Thv t)ii\' Ajirr toniiininv wu>.

S. Niilioriiil RL".i'iiri'h Couniil OCL'UII Sliulics

phiTJi' ScieiH'L's mill CINiuiif. Mmifl I 'limair
Choiinf: tni-yirahlf Siirpmi:\ (Washing!mi. fX?:
Nniii>nul Afiiilcrriy t'li'W. 2[N)3).

4. K, J, B.'ii), R, !•:. O'C'.inmii, mid A. Kishcr,
"In Wliai .Seiisc ihK.s ilic Ptihlii.' NcL'il in tliiderslurnl
(jlnhiil CliiiuUi' t'liiii!(;<.•'" I'lihlw iJiiilcntiiiuiini; oj
S(ifii<r')i2imi: ; i l5- ISiiiriil J, l>. Slfrmari iiriili..
II, Swofiify, •'CldUily Skk-s: Asw^Mitg Piihlii
UndcLsliuidiiig »>)' tiliibiil Wiinniii^i." SyU-iii Dyiiam-

www/t luudy )ik.ics.liliiil (iti.tfssi.Hl 24 SL-plcmbt)r
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common responses to danger (associat-
ed with a healthy internal experience of
fear and/or pain) are fight, flight, or
freeze. The psychological function of
these responses is to control either the

external danger or the internal fear.
These responses prove useful adapta-
tions if they increase one's ability to
cope with the dangerous situation and
ultimately if they ensure personal and

species siirvivaJ. To the extent that these
reactions only control the fear or pain
without reducing the danger, psycholo-
gists consider these responses maladap-

.̂ ^ The goal of effective risk commu-

DEALING MORE EFFECTIVELY WITH ALARMISTS AND CONTRARIANS

e climate change first entered public
and nictliii eiinsciiuisness in Iho kite f-JSOs.
the voices of the extreme liave been part of
the mix. Against a backdrop of significant
scientific uncerlainlv. alarniisls coukt stake
out a calastrophii; liitnre. white "L-iinuile
skeptics" could deny or downplay the
problem. The resulting pv^lari/alion under-
mined attempts at getting across a message
of urgency founded on scientific under-
standing and precaution. The tactics of
both extreme camps ha\e heen widely
described and examined.' Hach side can
find plent> oi' "iimmunition" in the so-
called scientific Tacts. Meanwhile, the pub-
lic is more ct)nfused than ever, and a grow-
ing problem remains unaddressed.

While mainstream science today comes
down far closer on the side <»f tliosc ring-
ing tbe alarm bells, it also contributes to
and sutlers from this polari/cd situation:"
The problem is less the jiolitici/ation ol'
science as it is tbe "scienti/ation of poli-
tics."' Clear vatiie coiitlicts, better overtly
addressed as such, are instead carried tnit
behind the cover of scientific tact luxd
uncertainty.' Scientists—man> wilb little
skill or training in s|Teaking to public
audiences, the media, or policymakers: a
notorit>us lack of strategic sensibility; and
an almost naive betief in tbe notion that
the disagreements at hand eould be
resolved through rationat exchange among
reasonable |K'i>ple—tr> to tame atarsuists
tin the one hand and Linislructivety engage
with contrarians on the other, only to give
both undue attention and putilie standing.
Science clearly provides an important ser-
vice in setting tbe record straight and dis-
proving false claims, yet it can do nu)re.
and better.

First, becoming intiiuateiy familiar with
contrarian/alarmist tactics wilt help to rec-
ogni/(? them more rapidly. Rather than jnst
refuting tbe substance of laiso elaims.
exposing tbose strategies to tbe pubtic
may also be eftectivc. it would belp dilute
the tactic's power and educate audiences

about them. Tbe audience and media still
get "entertainment value" out ot the
exchange, but the voice of reason wil l ring
more true.

Moreo\er. tbe value of science is (ar
greater for solving problems than arming
value conflicts. Instead of engaging in
such covert conflicts, exposing them as
value conflicts and forcing extremists to
lay their values openly on the table will
not end the debate but take science nut of
the ei|uation. Conflict resolution is bolter
cc|uipped than modeling and analytical
tiK)!s to resolve value connicts.

Third, scientitlc progress is propelted b)
cttriosity and healthy skepticism. Converse-
ly, scientific progress is hindered by a cot-
tage industr) oC engagement with "climate
skeptics." lew oi' which have scientific cre-
dentials or a tiaie interest in the scientific
pnx'ess. Calling pio\i>i,ateurs by their tnie
names—naysaycl^. d(M>msaycrs. contranans.
ideologues—and marginali/ing them by
doing so is one im|MH1ant element of deter-
mining the terms ol' the tlebate. Disengaging
IVom them more often and getting one's own
message across is more i-Hmeiful.

Finatly. scientists and ad\(K-ates tor pre-
cautionary action ha\e been consistently
tm the delensiw in public statements and
debates; Contrarians come in fust tn frame
the debate and scientists, and policy advo-
cates then fee! com|vllcd to contradict
lalse claims or overstatements. Yet tbe
power is not in the ics|>i.insc—howevtr
clever and effective. The jwnvcr is in tram-
ing the conversation. This requires
courage, strategic thinking, and effective
communications training. Being well pre-
pared and one stop ahead of the vt>ices of
the extreme is essential in a debate that
will not be "won" an) time soon and in
fact is likely to hoat up turthor.

In sum. scientists may he bettor advisod
to sttip trying lo ' convince" tho extrcniists
on both sides M itb rational arguments and
instead to convince tbe larger audience of
a more reasonable approacb.

1. Comnuin cDiilTiirian laclicŝ — îried imd IKKICIJ in
prt'vious anti'Cnvinirimt'ntal ;imJ anii-cotisuriwr salciy
fjinipuigiiv-L'li iliiiHigh a «oll-kiiiiwri siiiuciiit.'; dcny-
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:inil ingiTiiiiLv. AH aloiii; [IIL' way. Iht prnponi'iiis ill'
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[iw itcamk'Miiali/L'd sdL'niilk' lindin^^. i-'all on liuwcil
pM-iiJi> si'ii'iiiirii- Minlk-s. and hiiiik on ilu' itiminmiv o\'
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SiulK. ulamiisls UM." a siinilai M'I i>l laiiiis. liir mure
un alarmist;., see S. Btn'hincr-riiiiMiaii-sen. "Cilohiil
C'limuU' i^iini'diim Pclk'v: The t^iinils Dl'Stieniilli'
Adviee. I'IIVIN I ;md 2." (il/iliil I-Jnininiiwiiuil
CIMII);,- 4 (IW4l: 140-W. IX.S-IUh A. Ross, "h Cloti-
;it (\illiiiv Warmina Up?" Soriul tt'Xi 28 (I Wl); .5- Mh
anil t", J. Taylor and I. t l . Biiikl. •How IJiiWf Kniiw
V\V Have tikilwl l-.»\iii>inneiiial Prnlileills'" (ifDJuniw
^111'W'); 411.''-Id. t'oi mure on I'onirariativ. see Ci. V..
ilio«n, Jr.. ""liiî iromncMial Seieneii' tinder Siesie in llie
I'.S. foiitfrt-ss." iMvinmiiuui. Maieli I'W7. M-H).
:•) 3h A ' M . Mffiisjlil and K. 1,. tlunlap.-Chiilk-ni;-
ins; Cllohal Warminj? as a Sivial Pu'Wein: An Analysis
111' Ilie Ci111Ncrvalive Movcmenrs Coimier-t'kiiiiis."
Soi iiil riiMaiis 47 CtHM)): 4W-.'i22; C. H. Miller and
I* N. Kilwards. eils,. t'hiiiii;iiii; ihc Aimiiapheir: IA/NTI
Kninvli-df'c iiiiii r.nviii'iiriii'iiiiil (icvt-niaiuY (C'ani-
hridî e. MA: Mi l ' Cress, :iHH); I). \.. Levy iind t).
HgiU\. "A Neo-Graniseian Xppmat'h loCiiipiiiait' I'tilil-
ieal Sliaiej!\: ("onniei ami AeeonimiNlaiion in ihe r i i -
m;i[f Oianjie Neyiiiialinn^.'" Jminhil i>l i\tiiihi_Qi'iiuiii
M-LUC 4l)i:'KH); KO.i:-): S, tk'der. "CoriXTOlc
Ilijaeking nl the Ciivenhou.sc tJeliiue." I'hi- i:ii>liif<i.il
2V (iW'}"): 11<>-::: R. ticllisiKin. Tli<- H.w h Oii: tli.-
Vliiiiiin- Cri.sis. ilw C'lnvr-l'/'. ilu- Pn-.si-iipiiiw iHo»\
der. C"(); I'eisens H.N>ks. I<)')7K K. GL-!l>s]>an. Tlu' Boil-
in-j I'oim: Hiny I'lilitiiiam. lHj- <)il Ami ('all. Jiiiirniil-
i'.sf.''. ij»i//Vi7iVi'.vfi H<nY I iwtcil A Climuh- ('n.\i.\ Ami
Wh.ii W,- (\i,i 111' Jo Avrn W.«JAf<>/ (Houkk-i. C"(t:
I'lTsctis HiHtks. 2(KUl; and S. t)|iolow and t,, Weiss.
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nication is precisely to support proper
adaptive behavior.

Perhaps the leading maladaptation to
the threats associated with overwhelm-
ing, ill-understood problems—especial-
ly ones in which we all are complicit—
is psychic numbing or apathy.̂ ^
Communicators might be tempted to
break through disinterest, indifference,
and apathy by using fear as a motivating
force. But even if they .succeed in get-
ting attention, the strategy might still
fail if it triggers denial or repression of
a problem perceived as overwhelming.'''
Repression of emotions such as fear,
pain, guilt, or despair requires and con-
tributes to commonly observed "cultur-
al ailments" including passivity on
potentially relevant issues.**"̂  Such
repressive mechanisms may even be
consciously sanctioned if dire predic-
tions do not (immediately) materialize,
thus giving a listener official permission
to turn attention away from recurring
alarming news.""

Other maladaptive responses to fear
and frustration can include anger and
violence toward the environment and
others, as well as counterproductive
behaviors that may in fact increase one's
objective risk to external danger."'- Sur-
vey studies have found, for example,
that one common response to informa-
tion about the threats of climate change
is a desire to buy a big sports utility
vehicle (SUV) a.s a means of protecting
against an unpleasant or unpredictable
environment.'" Unfortunately, of course,
SUVs at current low levels of fuel-
efficiency exacerbate the climate prob-
lem. This reaction was captured comi-
cally in a cartoon published after the
release of The Day After Tomorrow (see
the Illustration on page 40).

Risk communication and psycholog-
ical studies add weight to the cautious
use of fear appeals. Empirical studies
show, for example, that fear may
change attitudes and verbal expres-
sions of concern but not necessarily
active engagement with the issue or
actual behavior.'*'' Perceived self-
efficacy in responding to a threat,
expected response costs, and intention

have been found to be the strongest
predictors of concurrent or future
behavior."*̂  Finally, if threat informa-
tion is unspecific, uncertain, perceived
as manipulative, or if it comes from
sources that the recipients do not trust,
it may not even evoke fear but resent-
ment, dismissal, or nothing at all on
the radar screens of attention.'**'

Guilt—the emotional response to
some self-perceived shortfall with
respect to one's own standards of con-
duct—is another potentially powerful
motivator of individual or social
response. People who feel guilty want
to make amends or feel a moral respon-
sibility to behave differently.'" Re-
search suggests that explicit guilt
appeals can indeed evoke such feel-
ings; however, because they also can
bring about resentment or annoyance
with overt manipulation, these appeals
do not necessarily persuade or induce
behavior change.""* Milder appeals to
guilt may be less persuasive and thus
less motivational than overt tech-
niques. To the extent that guilt chal-
lenges one's sense of persotial integri-
ty, it can initiate the search for
self-affirmation. Responses to guilt
thus aim primarily at maintaining one's
sense of a moral self, and they may or
may not also involve behavior that
ends or rectifies the guilt-invoking
action.'''' Put differently, guilt appeals
are unreliable as motivators of socially
or environmentally benign responses.

In summary, to the extent that climate
information appeals to fear and pro-
duces "Chicken Littles" or appeals to
guilt and produces resentment, climate
change communicators are likely to fail
to engage and empower individuals to
make personal behavior changes or
motivate their support for public policy
changes. Fear and guilt can serve a
motivating function but require several
supportive conditions to lead to desir-
able responses.^" Thus, given the highly
complex and uncertain outcomes of
such appeals and the limited ability to
control the audience's emotional
response to information, using positive
motivations and fonns of communica-
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Pifter the release of The Day After Tomorrow, many cartoonists used the film's most
compelling images and American symbols to comment on other American "love affairs."

tion may prove more successful in en-
gaging social actors.

Improving the Communication
of Climate Change

Seven proposed strategies follow
directly from the pitfalls described
above and build on research on com-
munication, information processing,
and emotional and cognitive responses
lo risk information. None alone will
"do the trick," but together they can
greatly enhance wider public apprecia-
tion for the seriousness of the problem
and build momentum for social and
policy change.

Abide by Basic Communication Rules

The first rule of good communication
is to ask who the audience is. Impor-
tantly, we should ask ourselves, "Who
needs to understand climate change
at this time? Who is in the best position
to set in motion the most critical so-
cial/policy/regulalory/technological
changes to bring about significant
emission reductions? Who are the like-

ly early adopters, and who sits on the
fence?"'*' Mindfulness of the audience
further implies an attempt to under-
stand what interests and concerns lis-
teners have and what mental models
prevail among them. It is still critical to
choose mental models that clearly link
cause, effect, and solutions.^^ In addi-
tion, applying the lessons learned from
risk communications and economic
research will help in choosing the
appropriate action frame: Highly
certain-to-succeed, preventive actions
are best induced by a frame that sug-
gests benefits (gain frame), while riski-
er choices (where success is less cer-
tain) can be used in the context of
avoidance of losses (loss frame).'̂ •̂
Picking the right messenger to maxi-
mize credibility and legitimacy with
the audience (see below) is critical.
Equally important is to carefully
choose the communication channel
(such as newspapers, TV. or person-to-
person exchange among family, neigh-
bors, and friends). If the purpose is to
spread information widely, mass com-
munication channels are viable options.
If the purpose is to persuade and solic-
it commitments to take a specific

action, more direct and personalized
channels are needed.

Address the Emotional and Temporal
Components of "Urgency"

Fear as a motivation to create greater
urgency should be used with significant
caution—and only if one also plans to
give his or her audiences a sense of
"response-ability" to deal with the
problem. In other words, to increase the
likelihood that threatening information
leads not to denial and apathy but to
action, a focus—in tone and content—
on empowerment should be the highest
priority. Highlighting the effectiveness
of recommended actions, addressing
concerns over costs, and bolstering peo-
ple's sense of self-efficacy all contribute
to a "can-do" attitude. It is helpful in
this context to share examples of suc-
cess and to reward early action through
visibility and public acknowledgment.̂ "̂
It is also important to give specific
instructions on what to do and to give
cues that will prompt people to remem-
ber and take the Intended action. To bet-
ter address the time dimension of
urgency, communicators need to better
explain the implications of delaying
action or not taking action at all in as
concrete and tangible ways as possible.
(A comparison to paying into pension
plans, for example, may serve as apt
metaphor.) This will help lower the
reward for inaction.

Increase Uie Persuasiveness
of the Message

To gamer greater attention, there are
ways to increase the persuasiveness of
the climate change message without
appealing to fear. Maybe the most
important option, and one often quite
uncomfortable for scientists, is to lead
with the strongest argument—that is,
with the greatest scientific certainty
and confidence.''^ If the first order of
business is to reach the audience, it is
in the first few minutes (sometimes
moments) of that communication that
listeners must be convinced it is worth
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their time to pay attention. Vivid,
understandable, believable, interesting,
and personally meaningful openings
are critical. Reordering content so that
the most important information is told
upfront ensures that the take-home
messages are given during the time of
greatest attention. Repeating those
messages ensures greater retention.̂ **
Appealing to reason and to most peo-
ple's desire to be seen as reasonable by
others are the cognitive siblings that
will meet a well-argued point. By the
same token, it is important to avoid
pitching climate change as a purely
environmental or—worse—as a parti-
san i ^ '

Use Trusted Messengers:
Broadening the Circle

Convincing arguments are best
received if they come from highly cred-
ible and legitimate sources. Credibility
and legitimacy are not innate qualities
but ones attributed to information and
to speakers by the audience in specific
contexts.̂ ** Communicators can consid-
er bringing together experts on various
aspects of climate change for public
presentations or referring to colleagues
with the pertinent expertise when
speaking to the media: An economist
will carry more weight than a climate
scientist in speaking to the options,
costs, and feasibility of certain solu-
tions, and a social scientist will be
more believable than a technology
expert on human impacts. Bringing all
of these voices to bear makes for the
most convincing case.

The deeper question, however, is
whether scientists are always the best
messengers, even on a complex issue
like climate change. Pioneering indus-
try leaders will be more legitimate to
industry audiences; a religious leader
more legitimate as carrier of the moral
argument. Even more creatively, can
we employ the skills of artists, story-
tellers, and musicians to popularize a
"dry" scientific matter as—ultimate-
ly—a deeply human affair? Consider
also that, for example, an African

American speaker will tend to have
greater legitimacy with an African
American audience than a non-African
American speaker would.̂ '̂

Use Opportunities Well

Some opportunities to bring attention
to climate change open up without any-
one's specific intention; others can be
actively created. The most common
problem in the past was that communi-
cators failed to see them coming, did
not make good use of them, or missed
them altogether. While none of us can
always foresee opportunities, we can
increase our expectation that they will
arise.**" Some will feel inclined to do
more than expect them. Examples
include establishing oneself as an
expert resource to reporters through
careful relationship-building; standing
ready to publicly comment on climatic
disasters without overstepping scientif-
ic credibility (the idea of a "rapid
response team"); foreseeing and pre-
paring for newsworthy events, such as
atmospheric carbon dioxide concentra-
tions soon reaching 400 parts per mil-
lion. Such opportunities become "teach-
able moments" only if the events are
linked in meaningful ways to people's
lives and concerns.

Tap into Individual and Cultural
Strengths and Values

An eclectic set of research points to
another resource that climate change
communicators can tap into. People's
motivation and willingness to engage
with an issue and act on its behalf is not
purely instrumental ("by using energy-
efficient appliances, I can save mon-
ey"), if a problem and the actions peo-
ple can take to help solve it are framed
in ways that resonate with cultural val-
ues and beliefs, people are more likely
to take the action than if they are not.
For example, Americans deeply res-
onate with notions of competitiveness,
leadership, ingenuity, and innovation.
There are equally deeply held beliefs
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changing one
light bulb is

surprisingly large.

and moral values about fairness, team
play, stewardship, and responsibility for
the welfare of others (children, kin,
neighbors, and other species).^' Mes-
sages should begin by appealing to
these higher values to prime the audi-
ence's receptivity. Such messages also
counter common defensive responses
(exceptionalism—"it won't happen
here": traditionalism—"we've always
done it this way"; transference—
"experts will fix it"; and the uncertainty
escape—"we don't know enough to
act").̂ ^ Furthermore—and maybe even
more importantly—when messages
speak to an individual's identity (and to
the desire to express that identity to rel-
evant cohorts), that individual appears
to be more willing to take on seemingly
inconvenient or costly efforts to con-
tribute to a problem's solution. '̂' The
first Toyota Prius buyers—while sup-
ported by tax deductions—may have
agreed to the additional expense of a
new hybrid vehicle not just to reduce
persona] emissions or save on gas but at
least in part also because they like feel-
ing and being seen as environmentalists
and early adopters. British Petroleum
not only invested in emissions reduc-
tions and alternative energy technolo-
gies to save money and diversify its
portfolio but broke with the anti-Kyoto
Global Climate Coalition and went out
of its way to remake its public image
("Beyond Petroleum").

Unite and Conquer

The final strategy pertains to climate
change communication and other
efforts to build growing support for the
immense task of reorganizing a society
currently built on unsustainable prac-
tices and principles. The "unite and
conquer" strategy is the antidote to
divisive tactics and isolationism of
individuals and issues. For example,
the Intergovernmental Panel on Cli-
mate Change rests its conclusions not
on a single temperature record or piece
of evidence, but on "a collective pic-
ture of a warming world."̂ "* If a single
type or instance of climate change

impacts does not convey the magnitude
of the problem, then the public and
policymakers must be aided in seeing
the patterns of change. For example,
one species migrating to higher lati-
tudes or elevations in response to
warming may be a locally caused phe-
nomenon; hundreds of species doing so
all in response to the same environ-
mental driver is more convincing evi-
dence. Or, while any one extreme
storm event cannot be causally linked
to global warming, a global pattern of
increasing severity of extreme events is
consistent with theory and global cli-
mate model predictions.

Another way to counter issue com-
partmentalization is to unite around the
human activities that both emit heat-
trapping gases and cause other problems
(the "collateral damage" of human activ-
ities). For example, urban sprawl results
in increases in vehicle miles traveled
(higher emissions), traffic congestion,
and landscape fragmentation; power
generation emits greenhouse gases and
air pollutants; reliance on fossil fuels
imported from politically unstable
regions decreases energy security; and
the loss of forest "carbon sinks" also
reduces recreational spaces. Conse-
quently, solutions for the climate prob-
lem are also solutions for other problems
(the "collateral benefits" of the same
solutions for multiple problems). In fact,
most local, state, and private-sector mit-
igation efforts in the United States to
date mention climate change only in
passing or as a secondary justification,
instead arguing for solutions to more
immediate problems (such as air pollu-
tion) or highlighting immediately felt
and highly resonant benefits (such as
saving energy and money).̂ -''

Climate change is also likely to aggra-
vate existing problems, including
species loss, the urban heat island effect.
degradation of air quality, and higher
incidence of respiratory illnesses. Thus
many actions taken to mitigate climate
change will also help abate others, an
argument increasingly made in favor of
viewing mitigation and adaptation
actions as complementary and synergis-
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tic activities, rather than as trade-offs.^^
While few examples exist where the
leading or sole justification for emis-
sion-reducing actions was climate
change, typically this combination of
justifications has worked better for
many early adopters.''^

Another way to "unite and conquer"
and counter isolationism applies to
engaging people: If as individuals
we—rightly—cannot be convinced that
our personal actions will make a differ-
ence in the global context, we must be
made to feel part of a larger collective
that can successfully tackle the prob-
lem. Changing one light bulb will not
make a difference, but the cumulative
impact of every American household
changing one light bulb is surprisingly
large. Building on a long history of
communal achievements and tapping
into a yearning for community and
meaning, the way we speak about cli-
mate change must become the ultimate
expression of our love for land and
neighbor, for life itself.

Recreating and Sustaining
Momentum: Closing Thoughts

Communicating the enormous chal-
lenge and urgency of climate change
does not commence from a nascent,
level playing field. Any improvement
must build on the uneven understand-
ing and judgment of the problem, as
well as the outright failures and limited
successes of the past. This requires
finding ways to engage previously
unconcerned audiences and—maybe
even more problematically—reengag-
ing audiences turned off by the contro-
versial and confusing discourse on
global warming to date. Dealing with
the legacies of climate change commu-
nication in the past and reframing a
debate where positions are deeply dug
in are crucial challenges. To this end,
perhaps the propositions offered above
will provide some concrete help and
stimulate further creative thinking,
including the necessary social science
research to develop and test alternative

frames, strategies, and approaches. In
particular, it would be desirable for cli-
mate and other physical scientists—^and
even social scientists previously not
concerned with the discursive side of
climate change—to collaborate with
communication experts to help create
an elevated public conversation.

Even less trivial than (re)creating the
public discourse, however, is the chal-
lenge of how to maintain it. Nothing
holds anyone's attention at consistently
high levels over long period.s of time.
Such an expectation for climate change
would be entirely unrealistic. At the
same time, bringing about the changes
required to achieve greater than 80 per-
cent reductions in heat-trapping gas
emissions requires sustained engage-
ment. Of course, many emission reduc-
tions can be achieved through techno-
logical, policy, and infrastructure
changes—such as higher efficiency
standards for cars and appliances, better
building codes, and high-density devel-
opment that reduces the need for indi-
vidual vehicle use^that will allow indi-
viduals to "act green" without actively
having to think about doing so,**

But even until and while we bring
about the.se changes, public and political
attention to climate change will wax and
wane through numerous "issue cycles";
we all will be distracted by competing
demands on our attention.'''' Maybe even
more discouraging is the empirical
observation that the American public
tends to drop its concern for the environ-
ment when it perceives that there is
"someone in charge" at the federal level.
During the Reagan and Bush Sr. and Jr.
administrations, public concern over cli-
mate change was and has been higher
than during the Clinton administration.^"
This suggests a see-saw sense of urgency
and personal responsibility depending on
the prevailing perception of how much
others^Congress, an administration,
businesses, or civic groups—do for the
environment. Thus, maintaining the
momentum for engaging with climate
change requires connecting the issue
more strongly with those concerns for
which people feel a persistent and per-

sonal responsibility (echoing the notions
of stewardship, personal relevance, and
team-playing mentioned above).

Further, it requires efforts to better
understand and facilitate intemalization
of motivations to behave (or produce
goods and services) sustainably. Such
efforts must stand on three pillars:
empathetic understanding of the diffi-
culty or inconvenience that change and
new behaviors involve for a person: the
provision of maximum choice and flexi-
bility over the course of alternative
action; and a meaningful, persuasive
rationale for the required change." This
three-legged approach is easily transfer-
able from individuals to organizations,
indu.stries, and political entities.''' Over
time this process will help elevate and
internalize social norms, which are
motivating factors themselves.

Finally, if in fact uncontrolled anthro-
pogenic climate change leads to region-
al or even global crises—and maybe
irreversible losses and changes—then
"success" in our efforts to mitigate cli-
mate change could be defmed by avoid-
ing just that. The absence of something
dreadful, however, is a notoriously bad
motivator to keep going. The occurrence
of "nothing different" from what we are
familiar and able to deal with now will
be hard to chalk up as success, or—
more poignantly—as "reward" for what
may be perceived as inconvenient
behavioral and policy choices, Some
form of "patting on our collective
backs," however, is needed to keep moti-
vation high for continuing to participate
in the necessary social changes.

Clearly, then, there is a need to define
positive visions, ones that are far broad-
er than just the hope that we might duck
a potential climate crisis. Believable,
positive, open-ended, problem-solving,
and meaning-giving vision.s are needed
to offer a lasting motivation to partici-
pate in conversation and partake in com-
munal action.^' Developing such cultur-
ally resonant and engaging visions
"involves our highest aspirations for the
future and our deepest assumptions
about what is possible."^'* Critically
important thus for communicating the
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magnitude of the challenge before us are
not measures of doom but yet-to-be-
developed imaginative, compelling indi-
cators that allow us to assess our
progress toward that "better world." For,
as futurist Robert Olsen says (paraphras-
ing historian Frederik Polak), "the
future may well be decided by the
images of the future with the greatest
power to capture our imaginations and
draw us to them, becoming self-
fulfilling prophecies."^^
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