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Abstract- When it comes to science with significant potential social impacts, it is essential that scientists be able to 
communicate information effectively to non-scientists.  This is especially true in the field of environmental science, where 
information is inherently action-oriented.  To properly address issues such as global climate change, the communication of 
scientific information must engage not only the intellect but also the visceral and emotive dimensions of learning and 
decision-making.  While conventional scientific communication (i.e., peer-reviewed articles and books, lectures) is not 
particularly effective in accessing these dimensions, the arts (i.e., visual and performing arts, creative writing) have long 
been known to be effective in communicating information so as to elicit social action.  In this paper, we focus specifically on 
the impact of creative writing on global climate change communication and action.  We review the efforts of authors of 
nonfiction, fiction, and poetry to engage the world so as to effectively respond to climate change.  We then discuss the ways 
in which science and literature can work together to communicate the key issues and elicit social action to effectively 
address the problem. 
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I. INTRODUCTION 
 
The communication of scientific research on 
environmental problems to the general public and 
policy makers is a critical step in the processes of 
agenda formation and policy development.  Before a 
societal response can emerge, the scientific 
information must be translated, interpreted, and 
framed in the social context.  This is especially 
important in the case of environmental problems that 
are “un-obtrusive”, i.e., that are impossible for most 
people to grasp first hand [1].  Global climate change, 
because of the large temporal and spatial scales over 
which it takes place, and because of its complex 
nature and inherent uncertainties, is extremely 
difficult to conceptualize and grasp [2].  
Consequently, most people learn about this issue from 
the media, which play a critical role “in the 
production, reproduction, and transformation of the 
meaning” of climate change [3]. The scientific 
community has long acknowledged the important role 
the media play in framing the issue of climate change 
[2].  Research on media coverage of this issue, as a 
particular subfield of environmental communication 
research, has expanded tremendously since the 1990s 
[4].  However, very little attention has been paid by 
environmental communication researchers to the role 
of the arts (i.e., literature, film, visual arts) in the 
climate change discourse [5].  The lack of attention to 
this important set of communication venues is 
problematic on at least two levels: 
 it discounts the effectiveness of the arts in the 
formation of values and beliefs and, therefore, inhibits 
the use of these tools in communicating vital 
information and, most importantly, in eliciting support 
for actions to reduce the risk of climate change, and 

 it misses the opportunity to study the ways in 
which the arts can be utilized to channel important 
scientific information on climate change most 
effectively. 
 
II. COMMUNICATION OF SCIENTIFIC 
INFORMATION FOR THE PURPOSE OF 
DRIVING SOCIAL ACTION 
 
Conventional scientific communication is designed to 
access the rational and analytical aspects of the human 
brain. This is by design, as the scientific process 
explicitly demands exclusion of visceral and 
emotional responses from any part of the collection, 
analysis, and dissemination of scientific information.  
The rationale for this is that objectivity can and must 
be maintained for effective decision-making to be 
possible.  Psychology research, however, has shown 
that the formation of beliefs, attitudes, and preferences 
(that are fundamental blocks of the decision-making 
process) is driven by people’s visceral and emotional 
responses to inputs (whether these be communicated 
information or direct experience) [6][7]. While direct 
experience engages human beings holistically, 
accessing all dimensions of cognition and, therefore, 
inherently eliciting visceral and affective reactions, 
communicated information may or may not elicit 
these types of reactions. 
As we have already discussed, traditional scientific 
communication is explicitly designed to avoid 
eliciting visceral and affective reactions.  It is, 
therefore, very ineffective in driving decision making 
in the public sphere [7]. Many in the scientific 
community recognize this and do not hesitate to 
engage alternative communication processes and 
channels when, as in the case of global climate 
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change, they believe that scientific analysis points out 
the need for urgent social action: 
Some [climate scientists] hold this belief so 
passionately that they go to great lengths to alert the 
public and politicians to the magnitude of the risks, 
stepping outside of their typical scientific venues to 
provide congressional testimony or popular press 
accounts to trigger action [8]. 
When it comes to global climate change, however, 
even these ways of communicating scientific 
information have not been very effective.  Generally, 
the concern over climate change shown by non-
scientists is smaller and less intense than that shown 
by scientists [8].  Public perceptions of it as a future 
problem not requiring strong or urgent action also 
persist [9]. 
With some notable exceptions, the concern [about 
global warming] shown by citizens and governmental 
officials is smaller and less emphatic than that of 
climate scientists…[8] 
Two important studies on public perceptions of the 
risks from global climate change had similar findings 
and reached similar conclusions.  Weber found that 
“the absence of a visceral response on part of the 
public to the risks posed by global warming may be 
responsible for the arguably less than optimal 
allocation of personal and collective resources to deal 
with this issue” [8].  Similarly, Leiserowitz found that, 
in the U.S.A., even many who accept the reality of 
global climate change, nevertheless consider it a low 
priority relative to other environmental and broader 
national issues [10].  He attributes this to media 
representations of the issue that lack emotional appeal.  
He argues that “affective reactions to stimuli are 
evoked automatically and subsequently guide rational 
information processing and judgement.  Affect and 
feelings are not mere epiphenomena, but often arise 
prior to cognition and play a crucial role in subsequent 
rational thought” [10]. 
The argument that visceral and affective reactions 
precede and, in important ways, guide intellectual 
processing of information is antithetical to the 
scientific ideal of rationality.  Nevertheless, 
psychology and neuroscience research on the role of 
emotion in decision making has provided strong 
evidence that this is the case—that emotional response 
often precedes and directs rational thinking and that 
“much of so-called rational thought is little more than 
a post-hoc justification for our behavior” [11].  This is 
borne out by a significant body of experimental 
research which underscores the importance of emotion 
in decision making.  There is strong evidence that 
emotion focuses attention, that heightened emotional 
response increases retention of information, and that it 
impacts behavior more strongly than cognition [12]. 
Ground-breaking experimental work by Damasio 
showed that emotional, affective response to stimuli 
precedes and governs any conceptual or intellectual 
response, and that the visceral and intellectual 
dimensions of brain function are distinct and separate 

[7]. Additional research with subjects that had 
suffered damage to the ventromedial prefrontal cortex 
( the area of the brain that governs emotive response) 
showed that these subjects “failed to act according to 
their correct conceptual knowledge” [13].  This work 
clearly demonstrated the relationship between 
emotions and intellect in decision making: 
in normal individuals, non-conscious biases guide 
behavior before conscious knowledge does.  Without 
the help of such biases, overt knowledge may be 
insufficient to ensure advantageous behavior [13]. 
More recent research shows that the same process 
governs individuals’ value formation and ethical 
decision making.  Again, experiments with individuals 
that have suffered damage to their ventromedial 
prefrontal cortex showed that they were significantly 
more likely to engage in utilitarian moral judgements 
(which are predicated on a rational calculation of the 
advantages and disadvantages to one’s self as a moral 
basis for decision making) than individuals that had 
not suffered such damage [14].  So, in constructing a 
model of value formation and moral action, Haidt 
considers that in ethical or evaluative decision 
making, moral (or evaluative) judgement happens 
automatically and effortlessly but “moral reasoning is 
an effortful process, engaged in after a moral 
judgement is made, in which a person reaches for 
arguments that will support an already-made 
judgement” [15]. 
 
III. THE ARTS AS AGENTS OF CULTURE 
FORMATION AND SOCIAL CHANGE 
 
It has long been understood that the arts can and do 
play an important role in critically examining social 
norms, impacting value formation, and motivating 
social action.  From ancient Greek plays such as 
Euripides’ Trojan Women, written to criticize and 
attempt to change the Athenians’ attitudes and actions 
against conquered adversaries during the 
Peloponnesian War, to Brueghel’s paintings such as 
Numbering at Bethlehem, meant to call attention to 
Spanish brutality against its subjects in the Low 
Countries, and from Harriet Beecher Stowe’s Uncle 
Tom’s Cabin, the novel to which president Lincoln 
attributed the spark that ignited the American Civil 
War, to Picasso’s Guernica, commissioned by the 
republican government of Spain to jolt the world to 
action against the horror of mass bombing of civilian 
populations, works of art have been used effectively to 
instigate action for social change. 
Art, of course, is a universal attribute of human 
culture.  Norms, values, and beliefs are another such 
attribute—framing each culture’s ethical system.  The 
purpose of a culturally prescribed ethical system is to 
circumscribe behavior patterns of individuals and 
channel individual decision making to what is 
societally acceptable and, even more so, desirable. 
Art plays an important role in culture formation.  
Specifically, art is a crucial tool for the critical 
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examination of norms, values, and beliefs, being able 
to both question their efficacy and reinforce them 
[16].  In either role, art operates by accessing the 
emotional and affective aspects of personality.  For 
example, by getting the reader to inhabit her novel’s 
hero, Uncle Tom, Stowe managed to get him or her to 
feel what it was like being a slave in the U.S. south, 
thus creating not only empathy for the plight of the 
slaves but a sense of personal injury that elicited 
moral outrage and the urge to act to end slavery [17].  
Stowe’s Uncle Tom’s Cabin would clearly be 
classified as a piece of art that challenged the 
prevailing societal norms.  On the other hand, 
religious art, from architecture to painting and 
sculpture, to music, is designed to get its audience, 
whether believer or not, to feel awe, inspiration, and 
the divine presence.  The purpose of this type of art is 
to reinforce values and beliefs, and when it is of high 
quality it is powerful and effective [17]. 
When addressing environmental issues, the arts 
operate as critiques on the societal norms and 
processes that have given rise to particular 
environmental problems.  This does not mean that the 
role of the arts is simply critical.  We cannot over-
emphasize the point that the ultimate effect of art is to 
create culture and, in so doing, impact values, 
changing those it is critical of, and strengthening those 
values that are in tune with the message it imparts.  In 
this way, the arts as agents of cultural change are also 
heralds calling their audiences to action to effect 
change. 
While all of the arts—film, music, visual arts, 
performance arts, literature—have been increasingly 
addressing global climate change, in the following 
section we will focus on literature and describe the 
particular way in which it has been acting as an agent 
of cultural change in response to the looming problem 
of climate change. 
 
IV. LITERATURE’S RESPONSE TO CLIMATE 
CHANGE 
 
When discussing literature, it is important to state that 
we include fiction, creative nonfiction, and poetry.  
Each of these three genres of creative writing have 
been brought into the effort to respond to climate 
change.  Though each has its own specific techniques 
for engaging the reader, they do share a large set of 
common elements and we will primarily focus on 
these and how writers have been utilizing them to 
create literature that has the capacity to change 
perceptions, beliefs, and values, and stir its readers to 
action. 
Perhaps the first type of literature that comes to mind 
when discussing climate change literature, is 
nonfiction.  Here, we should be careful to distinguish 
creative nonfiction from works of popular science 
such as Houghton’s Global Warming: The Complete 
Briefing [18], and Claussen’s Climate Change: 
Science, Strategies and Solutions [19].  The objective 

of works of popular science is to make scientific 
information understandable by the general public.  
This type of writing is designed to engage the 
rational, intellectual aspects of cognition.  In contrast, 
works of creative nonfiction such as Gore’s “An 
Inconvenient Truth” [20] and Wilson’s “The 
Diversity of Life” [21] are designed to engage the 
emotive, visceral aspects of cognition.  To 
accomplish this, it uses the tools of literature.  It often 
employs figurative language, such as metaphor, 
simile, personification, etc. to make abstract concepts 
concrete or to give emotive content to scientific 
information.  It uses perspective, point of view, and 
grammar and syntax creatively, generally avoiding 
passive constructions and limiting the use of the third 
person, using instead the first person.  It also 
introduces settings, plot, characters, and conflict and 
its resolution, which are the essential elements of 
narrative (i.e., storytelling).  An example from 
Wilson [21] will help illustrate the use of all these 
tools.  Wilson begins a section of his book by relating 
a personal narrative: 
Grinding gears announced the approach of the truck 
sent to take me and two of the forest workers back to 
Manaus.  In bright sunlight we watched it cross the 
pastureland, a terrain strewn with fire-blackened 
stumps and logs, the battlefield my forest had finally 
lost.  On the ride back I tried not to look at the bare 
fields.  Then, abandoning my tourist Portuguese, I 
turned inward… (p. 343) 
 
In this passage, we note the use of personal narrative, 
developing a setting and action, using the first person 
and active voice, as well as figurative language.  
Even more instructive, however, is the passage that 
follows, one page later, setting for the reader the 
concept of species extinction in a truly dramatic way.  
Wilson begins by translating the scientific term 
“species” using the tools of figurative language: 
 
All species… are living genetic libraries, composed 
of nucleotide sequences, the equivalent of words and 
sentences, which record evolutionary events all 
across that immense span of time.  Organisms more 
complex than bacteria—protists, fungi, plants, 
animals—contain between 1 and 10 billion nucleotide 
letters, more than enough information to compose an 
equivalent of the Encyclopaedia Britannica.  (p. 344) 
This sets up the scene, later in the book (in a passage 
too long to reproduce here) where the massive species 
extinction going on, caused by habitat destruction 
both directly and through climate change, is described 
as the removal of row upon row of books that exist 
nowhere else from a library and burning them in a 
gigantic bonfire, permanently extinguishing all the 
knowledge, experience, and beauty they contain.  In 
this way, Wilson [21] translates scientific information 
into an essentially human drama that strongly impacts 
the emotions and, through them, the perceptions, 
beliefs, and values of his audience. 
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As compelling and effective as creative nonfiction 
may be in translating scientific information, it 
nevertheless remains bound by the limits of scientific 
knowledge.  The ultimate effects of global climate 
change remain surrounded by layers of uncertainty.  
It is difficult, therefore, for nonfiction to bring to life 
strongly and unambiguously the consequences of the 
problem.   Fiction, however, does not face these 
bounds and is better able to bring to life, and make 
personal for each reader the potential damage that 
will be inflicted by climate change. 
Fiction addressing the possible effects of climate 
change began to appear long before the problem rose 
in public conscience.  Ballard’s novel “The Drowned 
World” [22] was first published in 1962 and was set 
on an earth inundated by sea-level rise.  Just thirteen 
years later, Le Guin used the same setting to ring the 
alarm on global warming in her novella “The New 
Atlantis” [23].  These books helped raise awareness 
about global climate change amongst both the general 
public and the scientific community as they were 
rather popular in their time. 
More recently, as the multitude of possible serious 
environmental consequences from climate change 
have begun to be understood by science, books of 
fiction have appeared that deal with them as well.  
One example is the trilogy by Robinson “Forty Signs 
or Rain” [24], “Fifty Degrees Below” [25], and 
“Sixty Days and Counting” [26] that deal with 
climate-change induced drought, ocean current 
disruption, and a large set of environmental 
catastrophes that threaten  society. 
While the books of fiction we have listed thus far 
would be generally classified in the sub-genre of 
science fiction, perhaps limiting somewhat their 
reach, as global climate change has been recognized 
and accepted as a real, on-going process of 
environmental change, the issue is being addressed by 
a growing number of mainstream writers of fiction.  
The novels and short stories published on this subject 
are too numerous to list exhaustively here, however, 
recent examples by writers from the literary 
mainstream include Kingsolver’s “Flight Behavior” 
[27], McEwan’s “Solar” [28] and Rich’s “Odds 
Against Tomorrow” [29]. 
In addition to the works that are directed to a general 
adult audience, there is also a large number of 
adventure novels aimed at the young-adult readers, 
which are set in the aftermath of global-scale 
disasters set on by climate change.  These include 
“Love in the Time of Global Warming” by Block and 
the best-selling “Maximum Ride” series by James 
Patterson and his assorted collaborators.  These 
constitute an important development because they 
engage their audience at an age formative to personal 
values and beliefs and they can, therefore, be even 
more powerful agents of change in regards to global 
climate change. 
Fiction in general, however, is a powerful vehicle for 
accessing readers’ emotional and visceral aspects of 

cognition.  With its great latitude in developing 
settings, characters and narrative, a well-crafted piece 
of fiction gets the reader to not just identify with but 
inhabit the main characters and thus personally make 
the journey that the plot unfolds, through the ultimate 
conflict and its resolution.  In this way, it overcomes 
the perceptual deficiency of global climate change—
that it is an unobtrusive environmental problem—and 
it allows the reader to experience it directly and, 
therefore, be affected not only rationally and 
intellectually but viscerally and emotionally. 
  The effectiveness of fiction in translating global 
climate change science and engaging the world to 
respond to it is enhanced by its broad reach.  Fiction 
generally has wider readership than the other two 
genres and reaches broader audiences than nonfiction 
and poetry.  Nevertheless, despite its various 
advantages, fiction does not match the emotional 
force and deep affective impact that poetry has. 
The genre of poetry is designed to essentially bypass 
the intellect and access directly emotional and 
affective responses.  Reading or listening to poetry 
makes one feel first and foremost.  Afterward, one 
may reflect on these feelings but this is secondary.  
This process of eliciting affective responses first 
which subsequently direct intellectual responses 
matches precisely the process that, as we have 
discussed, guides value formation and ethical 
decision making. 
Poetry is able to do this more effectively than 
nonfiction and fiction through its heightened use of 
figurative language, symbols, vivid imagery, and 
compression.  In addition, tools such as rhythm and 
rhyme can be used to excite a sympathetic vibration 
in the audience’s emotive state.  We shall use a few 
examples from climate change poetry to illustrate 
these points. 
In his poem “California dreaming,” Lachlan 
McKinnon conveys the causes and effects of global 
climate change in a few short lines: 
Far westward, China smokes. 
 
Nobody sees the rains fail 
until they have. 
Tableland mesas crack. 
 
In the mountains the snowpack thins, 
meltwater now brown 
reluctant drops. 
 
Cities gasp in the sun’s stare. 
faucets cough 
and families turn inwards. 
 
Note the image the two words “China smokes” 
create, the use of personification (inanimate objects 
given human qualities) with cities, the sun, and 
faucets.  Also note how the eight words “Nobody sees 
the rains fail / until they have” convey with great 
compression but effectively the nature of climate 
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change—that its impacts are not noticeable until it is 
too late. 
In her poem “The solace of Artemis,” Paula Meehan 
addresses the mass extinction that habitat destruction 
from climate change, as well as other causes, is 
triggering.  The subject of the poem is not clearly 
discernible from the poem itself, unless we note that 
the title refers to Artemis, ancient Greek goddess, 
protector of wildlife—a powerful symbol.  Similar to 
Wilson [21], Meehan uses the metaphor of books as 
stores of memory—coded genetic memory—and their 
burning as a metaphor for species extinction.  Where 
Wilson unfolded his imagery over several pages, 
however, Meehan manages to paint it for us, and 
discuss some of the causes of the problem as well, 
namely consumerism and the demand for cheap 
goods, in five short lines: 
It has been a long hot morning with the children of 
the machine, 
 
their talk of memory, of buying it, of buying it cheap, 
but I, memory keeper by trade, scan time coded in the 
golden hive mind of eternity.  I burn my books, I burn 
my whole archive… 
 
When one reads or hears these, or any other well-
crafted, powerful poems that describe climate change 
and its causes and effects, one cannot help but be 
impacted deeply and emotionally.  Such poetry also, 
as is the case with nonfiction and fiction, is being 
written and published in ever-increasing numbers.  It 
is very difficult to survey the poetry written on this 
topic with any degree of accuracy, as it is extremely 
rare for a poet to publish either a single book-length 
poem or volume of collected poetry on a single topic.  
We must look at single poems, which is difficult to 
do on the basis of their theme or topic.  Nevertheless, 
there is little doubt that poems on climate change are 
being written in increasing numbers and are of 
increasing importance. 
Many notable poets, in addition to the two we just 
discussed, have written on the subject.  Among them 
are Richard Wilbur (poet laureate of the U.S.A.), 
Peter Fallon, David Sergeant, Maura Dooley, and 
Gillian Clarke, to name just a few.  Perhaps even 
more importantly, their work is being given 
prominence through a variety of means so that it can 
reach a broader audience.  Efforts toward this include 
poetry slams on the topic of climate change, edited 
collections of poems, setting of poems to music, and 
efforts such as the commissioning and publication of 
a series of twenty original poems, curated by U.K. 
poet laureate Carol Ann Duffy, by the London 
newspaper The Guardian [31]. 
 
CONCLUSION 
 
Literary works addressing global climate change are 
being published in ever growing numbers. They are 
being produced in all three genres of literature 

(nonfiction, fiction, and poetry), each of which has its 
own specific strengths in translating scientific 
information in order to engage the public to respond to 
the problem effectively.  Nonfiction is particularly 
effective in conveying to its audience that the 
information it presents is true and scientifically 
sound—that the problem is real.  Fiction is especially 
effective in engaging the audience’s imagination and 
in enabling them to viscerally experience the 
potentially catastrophic consequences of climate 
change.  Poetry can pack an unparalleled emotional 
impact in just a few lines and affect strongly the 
feelings, and through them, the beliefs and values of 
its readers. 
 
Nonfiction, fiction and poetry are in many ways 
complementary to each other and the fact that all three 
genres are being produced and read in increasing 
numbers and by wider audiences is very likely having 
a significant impact on people’s perceptions, beliefs 
and values  about climate change.  This type of shift is 
extremely important if concerted global action is to be 
taken to address the problem. 
Here, we have described the ways in which literature 
can effect social change.  No research exists that can 
affirm that it does indeed do so.  Experimental study 
to investigate whether or not literature does indeed 
effectively impacts personal attitudes, beliefs and 
values would be an important next step in this 
discussion.  
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