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Abstract
This review article surveys the role of the media in communi-
cating environmental issues. Media representations—from news to
entertainment—provide critical links between formal environmental
science and politics and the realities of how people experience and inter-
act with their environments. People abundantly turn to media—such as
television, newspapers, magazines, radio, and Internet—to help make
sense of the many complexities relating to environmental science and
governance that (un)consciously shape our lives. I examine how mul-
tiscale factors have shaped media coverage in complex, dynamic, and
nonlinear ways. These inquiries are situated in historical context as well
as in larger processes of cultural politics and environmental change.
Discussions here also touch on how media portrayals influence ongo-
ing public understanding and engagement. Connections between me-
dia information and behaviors are not straightforward, as coverage does
not determine engagement. Nonetheless, this article explores how me-
dia reports influence the spectrum of possibilities for different forms of
environmental governance.
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IPCC:
Intergovernmental
Panel on Climate
Change

Mass media:
publishers, editors,
journalists, and others
who produce, interpret
and disseminate
information, largely
through newspapers,
magazines, television,
radio, and the Internet

Contents

1. INTRODUCTION . . . . . . . . . . . . . . . . 432
2. MASS MEDIA, CULTURAL

POLITICS, AND THE
ENVIRONMENT . . . . . . . . . . . . . . . . 434

3. A BRIEF HISTORY . . . . . . . . . . . . . . . 435
4. THE GREAT ENVIRONMENTAL

GESTALT SWINDLE . . . . . . . . . . . . 440
5. MULTISCALE FACTORS

SHAPING MEDIA REPORTING
ON THE ENVIRONMENT . . . . . . 443

6. INTERPRETATION OF
ENVIRONMENTAL NEWS
IN THE PUBLIC SPHERE . . . . . . . 447

7. ONGOING MEDIA
TREATMENT OF
ENVIRONMENTAL ISSUES. . . . . 449

1. INTRODUCTION

On June 13, 2005, a headline on the front page
of the USA Today proclaimed, “The debate is
over: globe is warming.” Article author Dan
Vergano wrote (1):

Don’t look now, but the ground has shifted on
global warming. After decades of debate over
whether the planet is heating and, if so, whose
fault it is, divergent groups are joining hands
with little fanfare to deal with a problem they
say people can no longer avoid.

Two days later, an editorial from the same news-
paper went with the lede, “Yes the globe is
warming, even if Bush denies it” (2).

This particular set of reports was deemed
significant for three primary reasons. First, this
was because of the influence of the source. In re-
cent years, USA Today has been the most widely
circulated daily newspaper in the United States
(3). Along with other top newspaper and televi-
sion outlets, this newspaper—through a range
of format, content, and distribution strategies—
has contributed to discourses shaping ongoing
climate governance in the United States as well
as internationally (4). Second, this stance was
said to more accurately articulate the consensus

view in climate science that humans contribute
to climate change, most prominently embodied
by the past decade of reports from the United
Nations-sponsored Intergovernmental Panel
on Climate Change (IPCC).1 Third, the re-
porting shined a light onto ongoing contentious
climate politics at the U.S. federal level, where
President George W. Bush’s administration
was viewed as having a climate science and
policy stance at odds with many supporting
science and governance bodies, e.g., the U.S.
National Academy of Sciences. Vergano’s
lucid piece went on to win the 2006 David
Perlman Award for Excellence in Journalism
from the American Geophysical Union, and
many scientists and policy actors—who over
time had felt that their research findings,
comments and statements have often been
misrepresented by a range of mass media
outlets—felt this marked a watershed moment
toward more accurate environment and science
reporting (6).

But did this mark the new beginning for
improved media coverage of climate change?
Did this signal a significant change in asso-
ciated spaces where media represent environ-
mental issues more broadly? Was this an illus-
tration of the steady march of progress toward
better science, media, and governance interac-
tions? To address these kinds of questions, this
article starts by assessing continued coverage of

1In recent decades, scientific understanding of attribution to
climate change has evolved. In the last decade, reports and
findings have signaled a broad scientific consensus—despite
lingering uncertainties regarding the extent of attribution—
that humans have been contributing to modern climate
change. For instance, the recently released IPCC Summary
for policymakers in Climate Change 2007: The Physical Science
Basis. Contribution of Working Group I to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change states,
“Most of the observed increase in globally averaged temper-
atures since the mid-20th century is very likely due to the
observed increase in anthropogenic greenhouse gas concen-
trations” (5, p. 8). This IPCC statement is the product of
over 2500 of the planet’s top climate scientists’ reviews and
assessments of physical science research on climate change.
Fielding over 30,000 comments on drafts of the document
from experts and governments, this multistage peer-review
and consensus process represents a clear view of the state of
scientific understanding of climate change.
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climate change in the pages of that same news-
paper. In 2008, there appeared a piece in USA
Today by Rice called, “Climate Now Shift-
ing on a Continental Scale. Study: Migration
Patterns Adjust, Plants Bloom Early.” The
news “hook” was research findings from Nature,
documenting shifts in a range of physical and
biological shifts in response to changes in the
climate. Rice reported on new findings that col-
lated shifts, from penguin population declines
to early European arrivals of migratory birds to
melting glaciers around the world. However,
the article then stated the following (7):

It was a real challenge to separate the influ-
ence of human-caused temperature increases
from natural climate variations or other con-
founding factors, such as land-use changes
or pollution,” says study coauthor David
Karoly, a climate scientist at the University of
Melbourne in Victoria, Australia. Scientists
reported in the study, however, that “these
temperature increases at continental scales
cannot be explained by natural climate vari-
ations alone.” But Pat Michaels, a senior fel-
low in environmental studies at the Cato In-
stitute in Washington, D.C., says the research
“is a retrospective study, with very little to say
prospectively, given the unevenness of global
warming.” Michaels says that there has been
no warming since 1997 and that a recent study,
also published in Nature, found that global
warming isn’t likely to get started again for
at least another 10 years. “I think the problem
with this study is not in matching the past with
the changes but in projecting the future.”

To the frustration of some of the scientists
involved in the Nature study (8), Rice conflated
a number of distinct scientific issues when as-
sembling the article. In so doing, he called a
number of distinct facets of climate science into
question thereby raising the spectre of doubt
over well-established findings in climate sci-
ence. Therefore, this piece enabled the well-
known contrarian Pat Michaels to fundamen-
tally call into question whether the climate is
changing at all.

These brief examples illuminate some of the
communication challenges facing the produc-
tion of media representations of the environ-
ment. In this article, I work through perennial
difficulties in traversing the dynamic terrain of
media reporting and the environment. While
the article addresses consumption of media
messages to some extent, it focuses on produc-
tion of interacting texts and images. In so doing,
I explore how some aspects of these processes
have improved, while others continue to face
ongoing institutional, political, economic, and
cultural challenges. First, the review situates
mass media in a wider cultural politics of the en-
vironment. This context setting facilitates how
environmental science and governance find
meaning in our everyday lives, and how mass
media, in particular, respond to the Lorax-like
call to “speak for the trees.” Second, the article
traces a brief history of the developments of
these spaces, and their interactions over time.
Third, it argues that the overarching quandary
facing contemporary media coverage of the
environment is that many distinct issues and
challenges are conflated and confused, thereby
skewing public understanding, governance,
and policy action. Fourth, the text unpacks and
interrogates a range of factors at multiple scales
that contribute to the practices that produce
media representations. These include external
factors (such as political economic challenges
associated with corporate media consolidation)
as well as internal influences (such as contri-
butions from the deployment of journalistic
norms). Fifth, the article connects these factors
shaping production with their dissemination
and interpretation of environmental news in
the public sphere, as well as our private lives.
Here, it also briefly surveys two models that
map media and policy attention/engagement.
Finally, how these elements may shape future
media coverage of ongoing environmental
issues is assessed. These contested spaces
between media and environmental politics are
outlined to help make sense of how media
representations frame truth claims, how larger
political contexts influence such framing pro-
cesses, and how particularly amplified voices
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in these spaces shape ongoing interpretations
of environmental issues. In other words, this
review seeks to appraise the Lorax-like role
of media as a key interpreter and actor at the
interface of humans and the environment.

2. MASS MEDIA, CULTURAL
POLITICS, AND THE
ENVIRONMENT

He snapped, I’m the Lorax who speaks for the trees,
which you seem to be chopping as fast as you please.

Dr. Seuss

Contemporary environmental challenges per-
meate the very material and discursive fab-
ric of our lives, weaving through economics,
politics, culture, and society. Through time,
mass media coverage has proven to be a key
contributor—among a number of factors—that
has stitched spaces of environmental science,
governance, and daily life together. Mass media
have given voice to the environment itself by
articulating environmental change in particu-
lar ways, via claims makers or authorized defin-
ers. More formal spaces of science, policy, and
politics operating on multiple scales often find
meaning in people’s everyday lives and liveli-
hoods through mass media—albeit in messy,
nonlinear and diffuse ways. I thus adopt a more
expansive view of science in society where sci-
entific understanding is part of, rather than
separate from, public uptake. As such, mass
media have thereby influenced a range of pro-
cesses, from formal environmental policy to in-
formal notions of public understanding. Media
representations are convergences of competing
knowledges, framing environmental issues for
policy, politics, and the public and drawing at-
tention to how to make sense of, as well as value,
the changing world. Emanating out from these
processes, public perceptions, attitudes, inten-
tions, and behaviors, in turn, often link back
through mass media into ongoing formulations
of environmental governance.

Most broadly, mass media range from enter-
tainment to news media, spanning television,
films, books, flyers, newspapers, magazines,
radio, and the Internet. In the past decade, there

has been a significant expansion from con-
sumption of traditional mass media—broadcast
television, newspapers, radio—into consump-
tion of new media, such as the Internet and
mobile phone communications. This move-
ment has signaled substantive changes in how
people access and interact with information,
who has access, and who are the authorized de-
finers or claims makers. Essentially, in tandem
with technological advances, these communi-
cations are seen to be a fundamental shift from
one-to-many (often one-way) communications
to many-to-many more interactive webs of
communications. Together, these media are
constituted by a diverse and dynamic set
of institutions, processes, and practices that
together serve as mediating forces between
communities, such as science, policy, and pub-
lic citizens. Members of the communications
industry and profession—publishers, editors,
journalists, and others—produce, interpret,
and communicate images, information, and
imaginaries for varied forms of consumption.
Studies show that television is respondents’
primary source of information, followed by the
Internet, then newspapers and radio (9).

Workings of mass media—processes and
their effects—are usefully situated in a wider
cultural politics of the environment, and
changes therein. By cultural politics, I mean
processes involving how meaning is constructed
and negotiated across space and place. This
involves not only the representations and mes-
sages that gain traction in discourses, but also
those that are absent from them or silenced (10,
11). Moreover, assessments of discourses are
tethered to material realities and social practices
(12). Harvey has commented, “struggles over
representation are as fundamental to the activi-
ties of place construction as bricks and mortar”
(13). Examining these features as manifesta-
tions of an ongoing process facilitates the con-
sideration of questions regarding how power
flows through the capillaries of our shared
social, cultural, and political body, constructing
knowledge, norms, conventions, and (un)truths
(14). Such dynamic interactions form nexuses
of power-knowledge that shape how we come to
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understand things as the truth and, in turn, con-
tribute to managing the conditions and tactics
of life (15). However, rather than brash impo-
sition of law or direct disciplinary techniques,
these more subtle factors permeate and con-
tribute to what becomes permissible and
normal in everyday discourses, practices, and
institutional processes (16). Effectively, these
influences shape how we view environmental
problems as well as potential solutions.

Furthermore, the discursive and material el-
ements comprising a cultural politics of envi-
ronmental change are inextricably shaped by
ongoing environmental processes themselves.
This has been described as the dialectic of na-
ture and culture (17). Nature is not a backdrop
upon which heterogeneous human actors con-
test and battle for epistemological and mate-
rial successes. Rather, meaning is constructed,
maintained, and contested through intertwined
sociopolitical and biophysical processes (18). In
other words, the changing environment—and
humans’ interaction in these spaces—provides
the material for the media to cover. Meaning
is constructed and manifested through the on-
tological conditions of nature and the contin-
gent social and political processes involved in
interpretations of this nature (19). Approaching
these spaces of cultural politics of the environ-
ment in this way helps to interrogate “how so-
cial and political framings are woven into both
the formulation of scientific explanations of en-
vironmental problems, and the solutions pro-
posed to reduce them” (20). These framings
are inherent to cognition and effectively con-
textualize as well as fix interpretive categories
to help explain and describe complex environ-
mental processes (21). Moreover, these serve to
assemble and privilege certain interpretations
and understandings over others (22).

So although cultural politics of the envi-
ronment lurk in a multitude of spaces (our
neighborhoods, county councils, workplaces,
schools, and town centers), a prominent link
between these spaces again is mass media. This
community serves a vital role in communica-
tion processes between science, policy, and the
public. Representations of climate change via

mass media shape many people’s perceptions
and considerations for action. Media commu-
nications thus unfold within a larger political
context that then feeds back into ongoing
media coverage and considerations. From
regulatory frameworks (bounding political
opportunities and constraints) and institutional
pressures (influencing political and journalistic
norms) to individual decision making about
what becomes news, these interactions are dy-
namic and contested spaces of meaning making
and maintenance. Thus, it can be argued that
mass media outlets—and the many people and
processes comprising them—effectively speak
for the trees as they give voice to environmental
problem formulations in various ways and also
then frame the ways in which they are discussed
and governed. These articulations may take
on varied roles over time, from watchdog to
lapdog to guarddog.

3. A BRIEF HISTORY

In this section, these mass media processes are
placed in greater historical context. In so do-
ing, there is further exploration of those who
make various claims about the environment by
way of mass media. Clearly science and politics
have influenced media coverage of the environ-
ment over time. But conversely, media repre-
sentations have also shaped ongoing scientific
and political considerations, decisions, and ac-
tivities. In other words, mass media influence
who has a say and how. Along with many spa-
tial factors also shaping how mass media grapple
with various environmental issues, the temporal
dimension regarding these unfolding processes
of representation and therefore knowledge pro-
duction and destruction are important. Over
time, there has been a great struggle to rep-
resent and thereby influence the ways in which
institutions and individual grapple with various
environmental challenges.

An expansive history of media begins with
the art of rhetoric in ancient Greece and
weaves through the centuries of the Roman
Empire, the European Middle Ages, and the
Renaissance. Over these formative periods,
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a wide range of activities and modes of
communication—performance art, plays, po-
etry, debate—drew on narratives, arguments,
allusions, and reports to communicate vari-
ous themes, information, issues, and events
(23). These seeds of media then sprouted over
the centuries that followed. However, such
growth was limited by a number of com-
peting factors, such as strong state control
over the public sphere, legacies of colonial-
ism, low literacy rates, and technological ca-
pacity challenges (24). However, it was through
conditions during the French Revolution and
the first Industrial Revolution in the late
1700s that provided opportunities for media
communications—newspapers in particular—
to emerge with widespread force (25). The
thirst for mass political communication, cou-
pled with newfound technological and eco-
nomic capacity, as well as freedom to par-
ticipate in democratic processes, enabled the
proliferation of and development of newspa-
pers into the 1800s. In the mid-1800s, me-
dia communications expanded their reach and
influence tremendously, where mass circula-
tion print presses were set up in urban centers,
and daily newspaper production quadrupled in
40 years: Circulation grew from 0.34 papers per
household in 1870 to 1.21 papers per house-
hold in 1910 (24). Thus, during this time, mass
media outlets formed increasingly significant
and powerful social, political, economic, and
cultural institutions (25). Moreover, rapid ex-
pansion of modern media communications in
the nineteenth and twentieth centuries set the
stage for the impressive deployment of infor-
mation via countless channels and outlets now
dubbed the “fourth estate” in contemporary so-
ciety. Nonetheless, it was not until the 1920s
that scholars actually began to speak of such ac-
tivities as media, as we do today (23).

Many books, essays, media reports, and
texts throughout the last century considered
environmental issues, thus provoking attention
and movements of environmental politics. For
instance, Aldo Leopold’s Sand County Almanac
prompted many to consider environmental
stewardship through his discussion of the “land

ethic” (26). In media studies, research from the
“Chicago School” (27), the “Frankfurt School”
(28), and luminaries such as Lazarsfeld &
Merton (29) and Walter Lippman (30) shaped
thinking in politics and cultural studies as they
related to modern media communications.
Intersections between mass media and the
environment gained greater prominence
in the 1960s and 1970s, as practitioners
and researchers gained more insights into
connections between human activities and en-
vironmental responses (31, 32). For instance,
Rachel Carson’s book Silent Spring raised pub-
lic awareness on the environmental risk from
pesticide exposure and examined how chemical
industry interests influenced the lack of envi-
ronmental policy action (33). Carson’s analysis
(focused on the disappearance of spring bird
songs from fatal toxic exposure) significantly
shaped investigative environmental reporting
and the profession of science journalism from
then up to the present (34).

Over the past three decades, scholars have
examined how these representations have fed
back into ongoing formulations and consid-
erations of environmental problems, issues,
and themes. For example, an investigation by
Liverman & Sherman (35) examined portrayals
of natural hazards in novels and films and was set
in an edited volume examining intersections be-
tween media and culture across a number of en-
vironmental issues (36). Furthermore, Nelkin
(37) wrote an influential book on the reasons
behind the increase of media coverage of sci-
ence and technology. Following on from this
work, Burgess (38) put forward a foundational
and conceptual work regarding the production
and consumption of environmental meaning via
the media, and she commented on the emerg-
ing need to examine aspects of the intersec-
tions between mass media, science, environ-
mental politics, and public citizens. Since the
early 1990s, a sharp increase in research has ex-
plored the influence of mass media on cultural
politics and environmental change (e.g., 39–
45). Many studies have examined specific envi-
ronmental issues. For instance, Wilson (46) and
other researchers have recognized the key role
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that television weathercasters play in the com-
munication of a range of science and environ-
ment issues. Other examples include agricul-
tural biotechnology and genetically modified
food (47–49), climate change (50–54), earth-
quakes (55), energy (56), hazardous waste (57),
nanotechnology (58–59), nuclear power (60–
61), environment and public health (e.g., global
bird flu) (62), the autism vaccines controversy
(63), natural hazards and disasters (35, 64), and
stratospheric ozone depletion (65). The ma-
jority of these studies examined print media
coverage, whereas others sought to examine
television news (64, 66–69) and radio news cov-
erage (70). Additionally, most of these assess-
ments have focused on North American (71),
U.K. (72–74), EU (75–76), and Australia/New
Zealand (77–79) contexts.

It is useful to further consider the example
of climate change to appraise the burgeoning
media coverage of associated science and gov-
ernance issues, assess studies that have consid-
ered media and climate change interactions, and
consider issues of who are the claims makers
of environmental problems in the mass media.
Media coverage of climate change first emerged
on a mass scale in the 1930s. A staff report in the
New York Times commented, “The earth must
be inevitably changing its aspect and its climate.
How the change is slowly taking place and what
the result will be has been considered. . .” (80).
Media coverage of human contributions to cli-
mate change continued to sporadically appear
through the subsequent five decades. But, as in-
ternational and domestic climate policy began
to take shape in the mid-1980s, the three media-
science-policy spheres collided when media
coverage of climate change science and pol-
icy increased dramatically; therefore, many cli-
mate science and governance issues flowed into
public view (69, 81). A number of high-profile
interventions turned spectacles generated sub-
stantial attention and became emblems for new-
found public concern on the issue (82). During
this period and into the 1990s, climate scientists
were widely quoted and called upon in the me-
dia as authorized speakers on behalf of the cli-
mate. Street has commented, “Representation,

ENGO:
environmental
nongovernmental
organization

COP: Conference of
Parties

whatever the principles or ethical values in-
forming it, does not reflect the world so much
as organize knowledge about it” (83). In addi-
tion, carbon-based business, industry interests,
and environmental nongovernmental organiza-
tions (ENGOs) have grappled for their partic-
ular discursive and material actions to address
climate challenges. Many struggles to represent
climate change in the 1980s and 1990s were
thus also dominated by businesses interests and
ENGOs (84). In the process of understanding
changes in the climate, many entities, orga-
nizations, interests, and individuals battled to
shape awareness, engagement, and possible ac-
tion. Among business interests, over time those
enmeshed in carbon-based energy production
became particularly interested in these chal-
lenges. The variously embattled efforts to de-
fine the climate question and frame the prob-
lems, predicaments, and possible solutions have
expanded tremendously to a variety of actors in
subsequent years.

Moving from the 1990s into the new millen-
nium, the amount of media coverage of climate
change continued to rise. This reached a high-
water mark in 2006 and into 2007. Figure 1
shows the ebbs and flows of news articles on
climate change or global warming from January
2004 through February 2009 in 50 newspapers
across 20 countries. Owing to sampling, the
relative trends across the various regions are
more useful than absolute numbers in the fig-
ure. Nonetheless, the high-water mark of cov-
erage of climate change in late 2006 and early
2007 can be attributed to a series of key and
interrelated events. The year 2006 marked the
global release of the Al Gore film An Inconve-
nient Truth. Moreover, the much anticipated,
discussed, and criticized “Stern Review on the
Economics of Climate Change” was released
on October 30, 2006. Intense media coverage
of the Stern Review then fed into media at-
tention on the Twelfth Conference of Parties
(COP12) meeting in Nairobi, Kenya, that be-
gan approximately a week later. Following on in
2007 were greatly fluctuating oil and gasoline
prices, as well as the releases of the highly in-
fluential IPCC Fourth Assessment Reports (5).
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GHG: greenhouse gas

However, the figure also reveals a dis-
cernible leveling off or decrease in the amount
of coverage from later 2007 through 2008 and
into 2009. This trend could be attributed to
a number of intersecting influences. Among
them, first, media attention on the global eco-
nomic recession may have displaced the news
slot for climate change reporting; second, is-
sues formerly discussed explicitly as climate
change or global warming became increasingly
treated as energy issues, sustainability consid-
erations, and other associated themes (e.g., car-
bon trading); third, upon the 2007 release of
various Working Group reports for the IPCC
Fourth Assessment Report, fewer fundamen-
tal issues were subsequently deemed as contro-
versial as in previous assessments (e.g., human
contributions to climate change). With afore-
mentioned sampling limitations in mind, this
figure also indicates that there has remained
a relatively low number of stories on climate
change or global warming in the regions of
South America and Africa. This points to a
critical regional information gap in reporting
on these issues, and it relates to capacity is-
sues and support for reporters in these regions
and countries (developing and poorer regions/
countries).

Frankly, it is often those who are most at risk
from environmental impacts, who also are those
who typically have access to the least informa-
tion about it through mass media. This short-
coming is detrimental to efforts to build re-
silient communities with improved capacity to
adapt to changes in the climate, address climate
impacts, and mitigate greenhouse gas (GHG)
emissions. Amid these larger trends, it is im-
portant to note that, to the extent that policy
actors and negotiators think of mass media at-
tention to climate change as a proxy for pub-
lic attention to climate change (and pressure
for action), a diminished amount of coverage
might be seen as detrimental to putting forward
substantive agreements, such as the post-2012
regime negotiated in the run up to COP15 in
Copenhagen, and, more generally, to the future
of significant international policy action on cli-
mate change.

Beyond the quantity of news coverage on
climate change and global warming, it is crit-
ically important to consider the content of
coverage and, more specifically, the “framing”
of the climate challenge through media rep-
resentational practices. From the eighteenth
century English-led Industrial Revolution and
“dark satanic mills,” progress was often de-
fined by carbon-based technological advance-
ments and driven by the engines of coal, oil, and
natural gas. Meanwhile, beginning in the late
1800s, scientists such as Svante Arrhenius, G.S.
Callendar, Gilbert Plass, and others began mak-
ing links between GHG emissions from en-
ergy production and increases in atmospheric
temperature as well as other climate changes
(85, 86). As scientific work coalesced on basic
points that the climate was changing and that
humans played a part in such changes, early
actors responded to these findings. In terms
of business, some adapted and changed prac-
tices, whereas others called such research into
question. Meanwhile, many ENGOs sought to
raise public awareness and policy actor con-
cern regarding the negative externalities of en-
vironmental damage and risk. On this dynamic
battlefield of competing knowledge(s) and rep-
resentations, predominantly U.S.-based think
tanks influenced by conservative ideologies—
and often funded by carbon-based industry
actors—amplified uncertainties regarding var-
ious aspects of climate science, de-emphasized
the human contribution to climate change, and
called attention to the costs of action, such as
switching to renewable energy sources. These
messages were repeated in multifarious ways,
from subtle scientific certainty argumentation
methods (87) to more deliberate politics of ma-
nipulation (88, 89) and to overtly deceptive dis-
information campaigns and initiatives (90, 91).
These, in turn, have been found to inspire and
catalyze (92) as well as dampen social move-
ments for change (93). Research by McCright
& Dunlap (88, 94) has focused on the opposi-
tion movement dubbed contrarians, denialists,
inactivists, or sceptics.

In the past decade, questions raised across
this spectrum throughout mass media sources
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have largely moved away from “is the climate
changing?” and “do humans play a role in cli-
mate change?” to more textured considerations
of governance and economics. For instance,
many articles have addressed questions regard-
ing how to effectively govern the mitigation
of GHG emissions from sources contributing
to climate change, and how to construct and
maintain initiatives to help vulnerable commu-
nities adapt to already unfolding climate im-
pacts. Mass media articles on economic and
political costs and benefits have played a key
part in framing considerations for policy action
as well as public understanding and engage-
ment. However, journalist Pooley—the former
managing editor of Fortune magazine and na-
tional editor of Time magazine—argued in a
2009 paper that, although news on climate
change is increasingly focused on economics
and policy action, representations have fallen
short in three key ways (95): First, reporting on
the issues has remained fragmented. Environ-
mental journalists cover environmental aspects
of the challenge, politics reporters emphasize
the political edge, and economics writers fo-
cus on the economics. As a result, the picture
remains a fragmented one, whereas important
environmental issues like these must be treated
more coherently. Second (and related), journal-
ists have failed to make climate economics and
policy stories understandable and meaningful
to readers. The costs of particular policy ac-
tions are highlighted, while the benefits under-
reported; conversely the costs of inaction are
largely omitted. Third, Pooley argues that the
consensus on climate governance has been mis-
represented and confused, thereby fueling mis-
placed debates on various policy actions.

While media representations of climate
governance—and critiques therein—have
gained traction in recent years, others argue
that the discussions have remained encased in
the logic of neoliberal late capitalism (96). In
the academic literature, critiques have emerged
regarding the dangers of emergent “carbon
capitalism” associated with commodifying
the atmosphere, and the fixation with market
mechanisms as primary tools to answer climate

questions, among others (97, 98). Moreover,
these movements are deemed problematic to
the extent that these activities “render the
messy materiality of life legible as discrete
entities, individuated and abstracted from the
complex social and ecological integuments”
(99) and, in so doing, reduce the need for decar-
bonization to a matter of simple (neo-liberal)
political economics. In other words, such
reformist economic measures are (to invoke
the hackneyed hymn), “like rearranging the
deck chairs on the sinking Titanic.” However,
these critiques have remained largely absent
in mainstream mass media representations to
date. Nonetheless, within these frames, busi-
ness groups, ideologically driven think tanks,
and ENGOs have continued to vigorously
debate and discuss associated features and
consequences in the landscapes of mass media.
Examples abound: As businesses have touted
“carbon neutrality” in their practices, and some
ENGOs have praised such activities as a first
awareness-raising step toward ongoing decar-
bonization of industrial practices; meanwhile,
other ENGOs have fiercely critiqued these
claims as “greenwashing” business-as-usual
actions.

At the same time, the boundaries between
who constitute authorized speakers (and who
do not) as well as who are legitimate claims
makers are consistently being interrogated
and challenged (100, 101). Leiserowitz has
written that these arenas of claims making and
framing are “exercises in power . . . . Those with
the power to define the terms of the debate
strongly determine the outcomes” (102). Media
coverage of the environment has increasingly
expanded from drawing on scientists, business,
and ENGO actors for quotes and comments
into spaces such as those of popular culture.
This is more prevalent in contemporary
entertainment media; such developments have
implications on the changing architecture of
the cultural politics of environmental change.
Although endangered polar bears or wild
moose may have previously represented issues
on the environment, human celebrities have
increasingly been seen as the new charismatic

www.annualreviews.org • Media Reporting on the Environment 439

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



ANRV390-EG34-18 ARI 8 October 2009 21:5

megafauna, populating discourses on pos-
sibilities for environmental governance and
everyday action. In the past five years or so
there has been a clear surge in the coverage of
celebrities connected to climate change in vari-
ous media outlets (103). In the aforementioned
neoliberal spaces carved out by increasingly
marketized, privatized, and individualized
ways of addressing environmental question(s),
U2 frontman Bono elegantly described many
complex, intertwined, and contradictory forces
when he commented in an interview with Vogue,
“celebrity is a bit silly, but it’s currency of a kind”
(104). These celebrity effects raise questions as
to whether such activities represent democratic
movements by and for the people and the
public realm, or rather plutocratic, unique, and
extraordinary elite behaviors of distraction.
However, as these questions relate to environ-
mental governance and everyday practices, they
are arguably as important now as ever before.

In the new millennium, actors making
claims about environmental issues have contin-
ued to expand, and the negotiations involved in
who are authorized definers of environmental
issues has intensified. For instance, a key study
examined how ENGOs have drawn on exper-
tise and engaged in debates around the issue of
environmental waste in the United Kingdom.
Researchers found that, while ENGOs still
rely on the authority of science, the more con-
temporary spaces of environmental science and
governance have opened up to greater ENGO
access as legitimate claims makers themselves.
The authors make the point that across other
environmental issues, “many challenges are
not strategic but contextual . . . expertise built
around one boundary does not automatically
transfer to another” (101). As mass media
frame and represent environmental issues
increasingly through these extended networks,
questions remain as to how these represen-
tations will shape the contemporary cultural
politics of the environment, where formal en-
vironmental science and policy are entangled
with everyday life. Mass media representations
of environmental actors, action, predicaments,
and progress remain key influences that shape

discourses and bound considerations of essen-
tially who speaks for the trees in ongoing ques-
tions of environmental governance. It remains
important to examine how media representa-
tions and symbols are negotiated through rela-
tions of dominance, subordination, inequalities
of access, and resources, thereby influencing
a “scope of politics” (105) or a spectrum of
possibilities for environmental governance.

4. THE GREAT ENVIRONMENTAL
GESTALT SWINDLE

Mass media are important interpreters of envi-
ronmental science and policy information: The
public frequently learns about the environment
from news and entertainment media. In this
context, central, fundamental, and immediate
challenges that continue to face mass media in
portraying environmental issues are those of
fairness, accuracy, and precision in representa-
tion. In this high stakes milieu of environmental
reporting, journalists and editors, as well as sci-
entists and policy actors, need to be intensely
scrupulous. Although media interventions seek
to enhance understanding of complex and dy-
namic human-environment interactions, vague
and decontextualized reporting instead can en-
hance bewilderment. Nonetheless, all too of-
ten, media reports conflate the vast and varied
terrain from environmental science to gover-
nance, from consensus to debate, as unified is-
sues. To the extent that mass media fuse all these
issues into environmental gestalt, the collective
public is not well served.

Disagreement and dissention certainly have
value in reshaping understanding. However,
when these are not effectively placed in
context with the larger currents of scientific
views from convergence to contention, public
understanding of these issues suffers. Seminal
research by Corbett & Durfee (106) examined
coverage of climate change with a focus on
uncertainty. Through an experimental design
of three newspaper story treatments, i.e., con-
troversy, context, and control (neither context
nor controversy), they found that greater
contextualization within climate science stories
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helps to mitigate against controversy stirred
up through uncertainty. So reader perceptions,
and by extension public understanding, can be
affected by the sometime subtle characteristics
of context.

Context helps sort out marginalized views
from counterclaims worthy of consideration on
various aspects of environmental challenges.
New York Times journalist Revkin (107) refers
to reporting without context “whiplash jour-
nalism.” He has written that, “the media seem
either to overplay a sense of imminent calamity
or to ignore the issue altogether because it is
not black and white or on a time scale that feels
like news. This approach leaves society like a
ship at anchor swinging cyclically with the tide
and not going anywhere. What is lost in the
swings of media coverage is a century of study
and evidence . . . ” (107). As a result, it becomes
more (rather than less) challenging for citizens
and policy actors to make sense of these is-
sues, influencing their everyday lives and liveli-
hoods. Moreover, such treatments through the
media contribute to ongoing illusory, mislead-
ing, and counterproductive debates within the
public and policy communities.

There are facets of science and environ-
ment where agreement is strong and conver-
gent agreement dominates, whereas in others
contentious disagreement garners worthwhile
debate and discussion. Such conflation breeds
manipulation and further confusion. Granted,
media reporting helps address, analyze, and dis-
cuss these issues but does not answer them. Me-
dia coverage needs to better portray the con-
tours of the varied aspects of environmental
change, as better reporting has critical implica-
tions for understanding, meaning, and potential
public engagement. Clearly, the role of the jour-
nalist is not that of a parrot. Choices about how
to represent various aspects of environmental
science and policy through the media depend on
available information, interpretation, and con-
text. Nonetheless, all aspects of environmen-
tal issues should not be treated equally. There
are facets of environmental change where
consensus is strong and convergent agree-
ment dominates, and in others, contentious

disagreement garners worthwhile debate and
discussion (Figure 2).

First, consider panel (a), high mercury expo-
sure adversely impacts humans and the environ-
ment. The convergent/divergent arrows intro-
duce a temporal dimension that influences such
levels of agreement. Through increasing sci-
entific information, there has been rising con-
vergent agreement over time that various uses
of mercury can be damaging to human health
and the environment. Panel (b), genetic en-
gineering of crops can solve food production
crises, and panel (c), nanotechnology is the key
to clean energy production in the 21st cen-
tury, represent both environmental science and
governance questions that have a range of per-
spectives, views, and opinions. Therefore, the
schematic represents divergent agreement on
these particular points, though some particular
cases may have arguably more points of view
staked out than others. Last, consider panel
(d ), humans contribute to climate change. Over
the past two decades, IPCC endeavors have en-
hanced understanding of global climate change
through careful interpretation of emerging cli-
mate research via peer-reviewed and consensus-
driven processes (108). In this particular aspect
of climate change, IPCC statements have be-
come clear and consistent with those from nu-
merous national science academies and other
scientific organizations in stating the humans
play a role in climate change.

Considering panel c in more detail, with in-
creasing confidence, the IPCC has reached con-
sensus that climate change is an issue that has
human (anthropogenic) influences.2 A steady
flow of IPCC reports since 1995 have rep-
resented critical discourse moments (53) that
has thereby solidified a storyline of consen-
sus regarding anthropogenic climate change.
Consequently, over the past dozen years, this
managerial discourse has tethered institutional

2In other related climate science issues, such as the rate of
temperature change or the extent of connections between
hurricane frequency and intensity and climate change, there
is no clear consensus at present. Moreover, political questions
such as who is responsible and what should be done about it
remain highly debated issues.
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Convergence

High mercury exposure adversely 
impacts humans & the environment

Genetic engineering of crops can 
solve food production crises

)b()a(

)d()c(

Alarmists
Denialists

Humans contribute to climate change
Nanotechnology is the key to clean

energy production in the 21st
 century 

Figure 2
Media representations and convergence/divergence of views in environmental science and governance. This schematic is adapted from
a Nature Climate Reports commentary by Boykoff (156) and comments by Revkin at the 2006 Society of Environmental Journalists. The
bell curves illustrate the relative strength of agreement or disagreement on selected examples for environmental issues. The strength of
convergence on particular issues can be interpreted through statements such as those from expert panels like the Intergovernmental
Panel on Climate Change (IPCC) in panel (d ). The IPCC has stated that the “observed increase in globally averaged temperatures
since the mid-twentieth century is very likely due to the observed increase in anthropogenic greenhouse gas concentrations” where
“very likely” has been established by the panel to signify “greater than 90% probability.” Here probability and strength of convergence
a treated similarly.

activities and actors to storylines that surround
human contributions to climate change and
has reproduced itself (or has sought to do
so) through policy-relevant research statements
and decisions. Although it can be challenging
to appropriately characterize and delineate gen-
eral views in a broadly construed scientific com-
munity, the collaboration of top climate scien-
tists from around the world through the IPCC
presents a unique opportunity to do so. Cli-
mate change is a rather unique environmental
issue in this sense, in that such a topic is widely
deemed legitimate across these spaces of sci-
ence and governance. Adger & Benjaminsen
(109) have explored different climate change
discursive regimes and have described a

“managerial discourse” as one that draws pri-
mary authority from scientific findings, focuses
on macroscale solutions, and bases actions on
external policy interventions. This work thus
concentrates on the IPCC as a group that ef-
fectively articulates a managerial discourse that
interacts with national and international policy
discourses. While acknowledging that this sci-
entific consensus is not a singular translation
of “the truth,” this policy-relevant information
has been a critical input to implementation of
national and international climate policy.

When mass media report on this partic-
ular issue, research has found that attention
has been paid particularly to more extreme
viewpoints rather than those in convergent
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agreement (see Figure 2d, alarmists and
denialists, and the text below for more precise
reasons). Previous research has empirically
found, as recently as 2006, that U.K. tabloid
newspapers have significantly diverged from
this consensus position in representing this
distinct issue (see sidebar for more on U.K.
Tabloid News Coverage of Climate Change).
It was found that minority views—in this
case alarmist and denialist discourses—earned
much more amplified attention in media
reports (110). As a result, when the process of
framing—whereby meanings are constructed
and reinforced—confuses rather than clarifies
scientific understanding of anthropogenic
climate change via the media, this can create
spaces for policy actors to defray responsibility
and delay action regarding climate change. In
addition to concerns about the claims-making
influence of the aforementioned denialists, or
contrarians in the preceding section, others
have raised concern about alarmist movements
that push climate change discourse in the media
beyond the parameters of what science can
currently claim. This has been characterized in
various ways such as alarmism, catastrophism
(111), and climate fundamentalism (112).

Taylor & Buttel posited that the organiza-
tional arrangements that define what are en-
vironmental problems (such as anthropogenic
climate change) can be seen as “particularly vul-
nerable to deconstruction” (113). Others have
pointed out that as scientific understanding im-
proves, rather than settling questions, it of-
ten unearths new and more questions to be
answered. Moreover, greater scientific under-
standing actually can contribute to more com-
plicated policy decision making by offering up a
greater supply of knowledge from which to de-
velop and argue varying interpretations of that
science (114). In other words, any time that the
biophysical is captured and categorized at the
science-practice interface, it undergoes varying
degrees of politicized interpretation, as influ-
enced by power and scale via temporal and spa-
tial contexts (115). Thus, in the discourse as-
sembled by the IPCC, a certain way of viewing
things is privileged, and a particular storyline

U.K. TABLOID NEWS COVERAGE
OF CLIMATE CHANGE

In the United Kingdom, daily circulation figures for tabloid news-
papers are as much as 10 times higher than broadsheet sources.
Moreover, readership patterns correlate with socioeconomic sta-
tus; the majority of readers of tabloids are in working class demo-
graphics. With a growing need to engage wider constituencies
in awareness and potential behavioral change, it has been impor-
tant to examine how these influential sources represent climate
change for a heretofore understudied segment of U.K. citizenry.
Through Critical Discourse Analysis, investigations of framing
and semistructured interviews, this project examined claims and
framing of climate change in four daily working class UK news-
papers from 2000–2006, i.e., The Sun (and News of the World ), the
Daily Mail (and Mail on Sunday), the Daily Express (and Sunday Ex-
press), and the Mirror (and Sunday Mirror). Data showed that news
articles on climate change were predominantly framed through
weather events, charismatic megafauna, and the movements of
political actors and rhetoric, whereas few stories focused on cli-
mate justice and risk. In addition, headlines with tones of fear,
misery, and doom were most prevalent. These analyses then en-
able discussions of how these representations may have influenced
ongoing climate science and governance as well as contemporary
cultural politics (see References 110 and 155).

has gained salience (116). In the case of anthro-
pogenic climate change, the stakes within and
between carbon-based industry and society are
high. Therefore, the science-practice interface
becomes a particularly strategic discursive bat-
tlefield. When media representations such as
these conflate distinct issues into a great envi-
ronmental gestalt, it effectively misinforms the
broadly construed public about the texture and
nuance involved in complex contemporary en-
vironmental challenges.

5. MULTISCALE FACTORS
SHAPING MEDIA REPORTING
ON THE ENVIRONMENT

Amid possible immediate improvements to
the fairness, accuracy, and precision of me-
dia reporting on environmental issues, many
political, economic, cultural, and institutional
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challenges remain in terms of capturing and cat-
egorizing environmental issues through media
representations. In what follows—focused pri-
marily on the production of such portrayals—
various reasons for persistent trends and chal-
lenges are addressed. In so doing, a range of is-
sues are discussed, such as how environmental
stories come to be reported and what factors
influence media capabilities in covering en-
vironmental stories. I focus on political eco-
nomic and cultural factors as well as individual
journalistic pressures that shape the contempo-
rary landscapes of science-media-governance.
Moreover, I focus on interacting journalistic
norms that contribute to media coverage of
the environment. Ultimately, the dynamism
and contestation of knowledge production in
the public arena are explored to make sense
of how varying media representational prac-
tices may contribute—amid a complex web
of factors—to divergent scientific, policy, and
public priorities.

Interactions between media representa-
tional practices and the environment are
complex, dynamic, and messy. It is clear that
environmental issues shape media reporting;
however, it is also true that journalism shapes
ongoing conceptions of environmental prob-
lems and associated politics, policy decisions,
and activities. The aforementioned notions of
framing are again important here. Forsyth has
stated, “assessments of frames should not just
be limited to those that are labeled as important
at present, but also seek to consider alternative
framings that may not currently be considered
important in political debates” (20). Various
actors—both individuals and collective—seek
to access and utilize mass media sources in order
to shape perceptions of environmental issues
contingent on their perspectives and interests
(117). Through journalistic norms and values,
certain events become news stories, thereby
shaping public perception (118, 119). Asym-
metrical influences also feed back into these
social relationships and further shape emergent
frames of news, knowledge, and discourse.

For example, in the area of media cover-
age of stem cell research, Nisbet et al. have

defined frames as “central organizing idea(s)
or storyline(s) to a controversy that provides
meaning to an unfolding series of events, sug-
gesting what the controversy is about and the
essence of the issue” (120). Focusing on me-
dia interactions in the issue of nanotechnology,
Anderson et al. point out that it is often a pro-
cess of “intense negotiation between journalists
and their editors . . . (to) help render ‘an infin-
ity of noticeable details’ into meaningful cate-
gories” (58). The emphases on controversy and
negotiation demonstrate the intensely politi-
cized spaces these media-politics interactions
occupy in the process of framing. Such consid-
erations thus provide a window into principles
and assumptions underlying framing of repre-
sentations of environmental issues and politics.
According to Forsyth, examinations of particu-
lar framings provide an opportunity to question
“how, when, and by whom such terms were de-
veloped as a substitute for reality” (20).

Although journalists have consistently
viewed their role as one of information
dissemination rather than education, in fact
the distinction between these roles becomes
blurred in practice. As media representations,
by their very nature, inherently frame various
environmental issues, such practices also then
contribute—among a host of factors—to
setting agendas for considerations within
environmental issues and cultural politics.
Willman, a veteran correspondent and field
producer with CNN, CBS News, and National
Public Radio, has commented, “in terms of
agenda-setting . . . the media don’t tell people
what to think, but they tell them what to think
about” (quoted in Reference 4). This statement
is reminiscent of that by Cohen in reference to
media coverage of foreign policy (121).

A 2008 book by Ward, Communicating on
Climate Change: An Essential Resource for Jour-
nalists, Scientists and Editors (122), represents
the six workshops—organized by Ward and
Socci and attended by eminent scientists, jour-
nalists, and editors—to address these vexing
challenges of media framing, along with many
associated cultural, social, institutional, and
political economic factors. For instance, media
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professionals, such as editors and journalists,
operate within an often competitive landscape.
Path dependence through histories of pro-
fessional journalism, journalistic norms and
values, as well as power relations shape the
production of news stories (24). Therefore,
constructions of meaning and discourse,
negotiated in the spaces of cultural politics,
are shaped by structural factors as well as by
authorized definers in these landscapes. These
processes take place simultaneously at mul-
tiple scales. Large-scale social, political, and
economic factors influence everyday individual
journalistic decisions, such as how to focus or
frame a story with limited time to press as well
as limited word counts or segment timings.

In terms of political economics, modern
multinational media organizations, dominated
by developed-country interests, have continued
to consolidate and/or close. The news industry
has faced tremendous challenges since the eco-
nomic downturn in late 2007. In difficult eco-
nomic times, new examples—particularly in the
newspaper industry—become evident nearly
every day. Billionaire Warren Buffett (who has a
stake in the Washington Post among a number of
media organizations) has offered a gloomy view
of the future of newspapers, stemming from
the economic downturn. In discussing shrink-
ing circulation and diminished advertising rev-
enues, a 23% fall from 2007 through 2008 in
the United States (123), Buffett commented
that newspapers “were essential to advertisers
only as long as they were essential to readers . . .

[and] I don’t see anything on the horizon that
causes that erosion to end.” Other examples in-
clude the following (123, 124):

� From 1989 to 2006, the number of news-
papers featuring weekly science sections
shrank by nearly two-thirds.

� In recent years, only 7% of the mem-
bers of the National Association of Sci-
ence Writers have been employed as full-
time science writers.

� Nearly one newspaper journalist in five
has been laid off since 2001 in the United
States.

Moreover, in December 2008, the inter-
national cable news network CNN cut it
entire science, technology, and environment
news staff, signaling a reduction in capacity
of television news to cover these stories. The
dominance of corporate media structures and
organizations mean that efficiency and profit
are overarching factors driving the production
of news content. Economic developments, and
cutbacks therein, have proven to have a detri-
mental effect on training for news professionals
in covering varied news beats, such as science
and the environment (125, 126). Additionally,
deadlines and space considerations continue
to constrain journalists as they can limit the
ability of journalists to both comprehend and
communicate complex environmental science
(31). Moreover, editorial preferences and pub-
lisher pressures can affect news reporting (32).
Editorial decisions are frequently made on the
amount of exposure and placement (front page
or buried deep in the newspaper), as well as
on the use of headlines and photographs. Eco-
nomic considerations have limited funding for
investigative journalism (127). In this milieu,
science communication scholars such as Wilkes
argue that editors “prefer to hire reporters who
have covered a wide variety of ‘beats’, especially
when the job is covering science or another
specialised area” (128). In terms of quantity
of coverage in developing countries, Harbison
et al. (70) posit that lack of journalist training
for specialized environmental reporting has
decreased the number of climate change stories
in these countries (see the comments above and
Figure 1). Conversely, when the issue itself
pushes coverage beyond specialist reporters in
the science pages and into political, business,
and general assignment reporters, the issue
can gain increased coverage and attention.
Nisbet & Huge (49) assert that in coverage of
plant biotechnology, such spillage has helped
to explain an increase in stories on the issue.
Nonetheless, a lack of journalist training has
hampered accurate communications of envi-
ronmental issues through such constraints (72).

These issues intersect with processes, such
as journalistic norms and values, to further
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shape news content (129). These include ob-
jectivity, fairness, and accuracy. Much as sto-
rylines are fueled within science and policy,
the mass media play an important role, par-
ticularly as an interpreter, translator, and dis-
seminator of information. As Weingart et al.
put it, “the media . . . tend to translate hypothe-
ses into certainties” (31). Boykoff & Boykoff
(69) have outlined and examined these jour-
nalistic norms (personalization, dramatization,
novelty, authority-order bias, and balance), and
they shape both what becomes news and how
that news is portrayed.

This inclination to personalize stories means
coverage focuses on charismatic humanoids,
struggling in the negotiated spaces of cultural
politics and the environment. The gaze is on
the individual claims makers and sensational-
ized stories, thus often subsuming deeper struc-
tural or institutional analyses. This connects to
dramatization, whereby coverage of dramatic
events tends to downplay more comprehen-
sive analysis of the enduring problems in favor
of covering the surface-level movements (130).
These norms intersect with the journalistic at-
traction to novelty (131). Commonly, journal-
ists mention the need for a novel “‘news hook”
in order to translate an event into a story.3 In
tandem, journalistic valuations of drama, per-
sonalities, and novelty can serve to trivialize
news content, as it also can lead to the blocking
out of news items that do not hold an immediate
sense of excitement or controversy. However,
this norm does not necessarily lead to reduced
coverage. In their report entitled “Warm words:
How are we telling the climate story and can
we tell it better?,” Ereaut & Segnit (112) have
posited that presenting news in this dramatized
form is most common.

An example of a dramatic, personalized, and
novel event that generated tremendous news
coverage is Hurricane Katrina. Despite scien-
tific uncertainty that remains regarding links

3These new things are actually novel ways of portraying or
depicting already existing things, in the context of ongoing
storylines and historicized or preexisting norms and pres-
sures. Hence, it is the perceived need.

between hurricane intensity and frequency and
climate change, this event spurred a wave of
coverage. While scientific understanding of
links between hurricane intensity and climate
change is improving, media coverage of this
evolution has focused on conflict and debate
(132). In the United States, Eilperin reported
in The Washington Post, “Katrina’s destructive-
ness has given a sharp new edge to the on-
going debate over whether the United States
should do more to curb greenhouse gas emis-
sions linked to global warming” (133). Consid-
erations of links to implementation of inter-
national climate policy in the public domain
were fueled in this case by comments made
by prominent political actors. For instance,
Jurgen Trittin, —Minister of the Environment
in Germany, commented, “The American pres-
ident has closed his eyes to the economic and
human damage that natural catastrophes such
as Katrina—in other words, disasters caused by
a lack of climate protection measures—can visit
on his country” (134).

These three norms inform authority-order
bias, where journalists rely on official sources
(131). In some cases, these authorities step in
to restore order, and at other times, they serve
to increase political concern. Freudenburg
(135) discusses embedded power and leveraged
legitimacy enabling privileged constructions
of nonproblematicity in environmental issues.
For example, in the case of agricultural biotech-
nology, Priest & Gillespie (136) examined di-
vergent framings of risk, from short-term and
concentrated to long-term and diffuse. They
found that framing depended chiefly on per-
spective (from that of a philosopher to that of
an ecologist) as well as a firm reliance on expert
community views (136). Finally, these norms
intersect with the journalistic norm of balance,
an activity that often appears to fulfill pursuits
of objectivity (137). With balanced reporting,
journalists “present the views of legitimate
spokespersons of the conflicting sides in any
significant dispute, and provide both sides with
roughly equal attention” (138). In coverage of
complex issues, such as stem cell research, dis-
aster risks, or genetic engineering, balance can
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provide a validity check for reporters who are
on deadline and do not have time nor the scien-
tific understanding to verify the legitimacy of
various claims about the issue (139). Although
effective in some cases of political debates over
environmental alternatives for action, the em-
ployment of this norm in covering issues, such
as anthropogenic climate change, can serve to
perpetrate informational biases in news report-
ing (82). Overall, adherence to these norms
contributes to episodic framing of news, which
means framing that fails to place stories into suf-
ficient context (140). This episodic framing can
then skew media coverage, thereby influencing
the ongoing dynamic and contested spaces of
environmental politics in the public sphere.

6. INTERPRETATION OF
ENVIRONMENTAL NEWS
IN THE PUBLIC SPHERE

Once news texts or segments are produced
and enter into the public sphere, these en-
coded messages—television/radio broadcasts,
printed newspapers/magazines, and Internet
communications—then compete in public are-
nas for attention. Considerations of the in-
creases and decreases in media attention to en-
vironmental issues have predominantly been
examined through two key theoretical mod-
els: Downs’ Issue-Attention Cycle (141) and
Hilgartner & Bosk’s Public Arenas Model (142).
These models have sought to organize and
make sense of the “institutional, political, and
cultural factors that influence the probability of
survival of competing problem formulations”
(142) within the mass media as well as environ-
mental politics, policy, and practices.

Many attempts to theorize the rise and fall
of media coverage and public attention to eco-
logical issues have relied on Downs’ Issue-
Attention Cycle. For instance, in mapping the
environmental policy-making process, Roberts
relied on this model to “provide an expla-
nation of the waxing and waning of issues
within the policy environment” (143). In terms
of agenda setting through the media, Newell

has leaned on this model as an “all-embracing
explanation for the nature of media coverage
of global warming,” despite acknowledgment
that the model fails to “accurately depict the
complexity and challenging nature of the cli-
mate change problem” (144). In describing the
Issue-Attention Cycle as it relates to issues in
ecology, Downs reasoned that attention to envi-
ronmental issues moves through five sequential
stages. First is the “preproblem stage,” when an
ecological problem exists but has not yet cap-
tured public attention. Downs posits that ex-
pert communities are aware of the risks, but
this has not yet been disseminated more widely.
The second phase is that of “alarmed discov-
ery and euphoric enthusiasm,” whereby dra-
matic events make the public both aware of
the problem and alarmed about it. Third, there
is the “gradual-realization-of-the-cost stage,”
wherein key actors acknowledge the sacrifices
and costs incurred in dealing with the prob-
lem. Fourth, there is the “gradual-decline-of-
intense-public-interest stage” wherein, accord-
ing to Downs, actors become discouraged at
the prospect of appropriately dealing with the
issue, and crises are normalized through sup-
pression and in some cases boredom. Finally,
fifth is the catchall “postproblem stage,” when
the formerly hot issue “moves into a prolonged
limbo—a twilight realm of lesser attention or
spasmodic reoccurrences of interest.” In this
stage, Downs covers all possibilities when he
states that the issue “once elevated to national
prominence may sporadically recapture pub-
lic interest” (141). This cycle is argued to be
“rooted both in the nature” of the problem and
in the “way major communication media inter-
act with the public” (141).

This framework is useful perhaps in consid-
ering the intrinsic qualities of the issues them-
selves that influence these ebbs and flows of cov-
erage. Yet, the Downs model fails to adequately
account for influences from the contested ter-
rain of environmental politics upon which and
from which alarm and costs are determined
and contested. For example, it does not capture
implications from political economic drivers
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as well as cultural pressures or social mores
(exhibited through regional or national political
differences). It also does not account for the
nonlinear factors that shape dynamic interac-
tions in environmental politics via the mass
media (145). Logan & Molotch (146) describe
the “easy news” and the “hard news” to re-
port upon (“if it bleeds, it leads”) and the dif-
ficulty reporters face when raising issues that
might threaten their advertisers or owners’
news. Dunlap (147) argues that environmen-
tal issues have not conformed to Downs’ Issue-
Attention Cycle because the problems have
worsened, new problems have arisen, and, most
importantly, professionalized social movement
organizations have been built to keep them
alive. Critics have also made the point that cy-
cles may have both sped up in recent years, as
well as become less apparent (148). Moreover,
cross-cultural research has found evidence that,
although the Downs model appears to hold in
some contexts, it does not hold in others (76). In
sum, this model provides helpful, yet only par-
tial, and overly linear explanations and interpre-
tations of the messiness of the multiple internal
as well as external factors shaping environmen-
tal policy, politics, and practice. Therefore, the
entrenched use of this Downs model has en-
abled only limited understanding of how these
media representations are constructed and how
these shape (and are shaped by) ongoing envi-
ronmental politics.

A second model, the 1988 Public Arenas
Model by Hilgartner & Bosk, helps provide
these additional considerations. It “stresses
the ‘arenas’ where social problem definitions
evolve, examining the effect of those arenas
on both the evolution of social problems and
the actors who make claims about them” (142).
This approach seeks to examine both internal
and external factors—as well as dynamic and
nonlinear influences—that shape media influ-
ences on environmental policy, politics, and
practices. This helps move analyses beyond
static representations to more accurate analyt-
ical lenses for understanding current trends,
strengths, and weaknesses in media coverage

of environmental issues. In this Public Arenas
Model, there is an accounting of dynamic
and competitive processes to define and frame
environmental problems. Moreover, this ac-
counts for the institutional arenas where these
problems compete for attention and are ne-
gotiated. In other words, there is acknowl-
edgment of the attention economy (65) that
brackets the quantity and quality of media
coverage of environmental issues at a given
time. Furthermore, this model helps to ac-
count for considerations that not all audiences
interpret things equally. At a minimum, the
public is a dynamic and heterogeneous com-
munity. Connections between media informa-
tion and potential behavioral change are not
straightforward: Coverage does not determine
engagement but shapes their possibilities (149).
For example, some find great inspiration from
the messages in Al Gore’s climate change fea-
ture film An Inconvenient Truth, whereas for
others, it is the subject of great political ire.
Perhaps due to his framing as a former U.S.
Democratic leader, varied responses may form
along political party affiliation. Furthermore,
one can argue that the many actors in this the-
ater of discursive and material structuration—
from climate scientists to business industry in-
terests and ENGO activists—are ultimately all
members of this public citizenry, so varied re-
sponses to media messaging thereby feeds back
into ongoing environmental science and policy
formulations.

This section has sought to briefly provide
further connectivity between the production
and consumption of media coverage of the en-
vironment. Research, such as studies described
above, has found that mass media representa-
tions powerfully shape translations regarding
environmental issues. However, interpretations
in the public arena comprise critical compo-
nents of these processes. In discussing mass me-
dia influence, Bennett has commented, “Few
things are as much a part of our lives as the
news . . . it has become a sort of instant histori-
cal record of the pace, progress, problems, and
hopes of society” (150).
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7. ONGOING MEDIA
TREATMENT OF
ENVIRONMENTAL ISSUES

The turn into the twenty-first century has
marked a pivotal time for environmental issues,
both in terms of threats and opportunities. For
instance, in 2009, negotiations have rapidly un-
folded to address mitigation of GHGs and the
associated issues of climate change. Stakes have
been high as leaders have sought an agreement
to follow the 1997 Kyoto Protocol, which ex-
pires in 2012.4 Meanwhile, political economic
forces have contributed to tremendous pres-
sures on and within the news industry, where
these issues have become more, not less, chal-
lenging to cover. Nonetheless, media repre-
sentations of Anthropocene geopolitics (11)
remain critical to public perceptions of environ-
mental concerns into the twenty-first century.
Furthermore, these interacting media por-
trayals continue to have multifarious impli-
cations on ongoing interactions between sci-
ence, governance, and public understanding/
engagement.

As noted above, there is empirical evidence
to suggest that there have been short-term
improvements in media representations of
environmental issues, such as more accurate
coverage of anthropogenic climate change.
However, over the long-term scale, many
institutional challenges persist for enhanced
media reporting on the environment. The
dynamic cultural politics are politicized and
contested arenas where agents of definition
battle for recognition and discursive traction;
and it is here where the implications for climate
governance and action remain open considera-
tions. The approaches taken herein align with
Foucault’s view that “individuals are the vehicles

4This can be evidenced partly by the climate change lobby ex-
plosion in Washington, DC, since 2005. In 2009, the Center
for Public Integrity (151) documented that there has been a
300% increase in climate change lobbyists (numbering up
to 2,340 in Washington, DC, in 2009) over the past five
years, amounting to approximately $90 million in expendi-
tures. This indicates that there is a lot to concretely be gained
and lost now on critical environmental issues.

of power, not its points of application” (14). In
so doing, this contribution has sought to begin
necessary unpacking and interrogation on how
meanings are made and maintained as well as on
what historical and biophysical contingencies
shape our perceived opportunities and alter-
natives for climate action. Rutherford points
out that these processes thereby “contribute to
‘regimes’ of truth, which circumscribe how the
world is apprehended . . . ” (152).

Thus, media interpretations of environmen-
tal change are not the truth translated. Demeritt
noted this when he wrote that, “the notion of
a purely scientific realm of objective facts as
distinct from a political one of contestable val-
ues is idealized by nearly all participants in de-
bates . . . even as it is habitually breached in or-
dinary practice” (153). Seen in this way, media
coverage of the environment is not just a collec-
tion of news articles and clips produced by jour-
nalists and producers; rather, media coverage
signifies key frames derived through complex
and nonlinear relationships between scientists,
policy actors, and the public that is often me-
diated by journalists’ news stories. Nisbet et al.
have pointed out in research on media cover-
age of stem cell research that, “the events that
take place in the policy sphere and the groups
that compete in the political system are not
only mirrored (or covered) in the media but
also shaped by the media” (120). Through time,
both internal (e.g., journalistic norms) and ex-
ternal (e.g., political economics) factors shap-
ing media representations have dynamically re-
figured the terms of ongoing interactions in
the arena of environmental politics. These have
then also influenced ongoing considerations as
well as challenges in environmental governance
and policy action (97).

The parameters bounding this review can be
placed further into context in a number of ways,
thus considering them within a wider landscape.
For instance, to consider the various facets of
these complex processes of media reporting on
the environment, it could be useful to consider
the “circuits of communication” model, devel-
oped by Carvalho & Burgess (81). This model
illustrates three moments or circuits through
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which communications pass over time (81). Me-
dia communications first originate and second
disseminate into the public sphere before the
third phase when they enter the private sphere
of individual engagement. Stories and reports
are assembled, compete for attention, are taken
up to varying degrees in our personal lives, and
feed back again through ongoing interactions
over time. These feedbacks shape news fram-
ing in subsequent moments and inform ongo-
ing environmental science, policy, and practice
interactions. Although this article has largely
focused on the production of media represen-
tations in the public sphere, there is a rich lit-
erature (beyond the scope of this article) that
addresses facets of individual understanding
and engagement with media and environmental
issues (154).

Overall, the process of media framing
involves an inevitable series of choices to
cover certain events within a larger current
of dynamic activities. Resulting stories com-
pete for attention and thus permeate ongoing

interactions between science, policy, media, and
the public in varied ways. Furthermore, these
interactions feed back on ongoing media repre-
sentations. Developments such as the 2009 in-
auguration of Barack Obama, the forty-fourth
U.S. President, and his early actions to ad-
dress various environmental issues may draw
further attention to environmental concerns,
often via media reports on them. More media
coverage, however, of the environment—and
fair, precise, and accurate coverage at that—will
clearly not be the solution. Improved report-
ing through greater specificity and contextu-
alization through combined efforts of journal-
ists, editors, and scientists will certainly help to
more effectively engage the public and widen
the spectrum of possibility for appropriate ac-
tion. As outlined above, many political, eco-
nomic, technological, institutional, and cultural
factors will continue to pose challenges, as well
as opportunities, for media reporting on the en-
vironment as we move further into the twenty-
first century.

SUMMARY POINTS

1. Mass media serve a vital role in communication processes between science, policy, and the
public; thus, representations of the environment shape many perceptions of environment
problems and considerations for environmental governance.

2. Mass media stitch together formal environmental science and policy negotiations to the
cultural politics of the everyday, where various actors work to make claims and articulate
environmental challenges in particular (and oft-competing) ways.

3. A persistent challenge in media portrayals of the environment has been the propensity
to treat many distinct environmental processes as one, and this highlights conflicts and
debates in places where complexities and convergent agreement in science and policy
may actually reside.

4. Fairness, accuracy, and precision in media reporting remain critical: To the extent that
efforts have fallen short of such aims, media coverage of the environment has contributed
to critical misperceptions, misleading debates, and divergent understandings, which are
detrimental to efforts that seek to enlarge rather than constrict the spectrum of possibility
for appropriate responses to various environmental challenges.

5. Many complex factors contribute to media representation practices: External (such as
political economic challenges associated with corporate media consolidation) as well as
internal influences (such as contributions from the deployment of journalistic norms)
shape these representations.
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6. Public engagement/resistance to media representations is highly variable; it is a dynamic,
nonlinear, and contested terrain between the production of media texts and images and
their interpretation and consumption.

7. How mass media represents environmental issues will remain important in the intersec-
tions between science, governance, and everyday lives and livelihoods in the twenty-first
century.

FUTURE ISSUES

1. What can we expect to be the future of mass media as a bridge between formal environ-
mental science and policy to our cafés, pubs, living rooms, and kitchen tables amid the
multifarious challenges in the twenty-first century?

2. How do news and entertainment media differentially influence how environmental issues
are taken up or resisted in our everyday lives?

3. What are ongoing internal and external multiscale challenges that mass media—
journalists, editors, newsrooms—face when covering various environmental issues (e.g.,
macrolevel political economic pressures and microlevel journalistic norms)?

4. How does the background and training of the journalists writing the articles affect the
quantity of news coverage on the environment as well as the content?

5. Are environment and science reporters “endangered species” in the political economy of
news coverage on the environment? Or, as environmental challenges potentially become
more pronounced, will more newsrooms employ environment and science journalists?

6. What are the ongoing and future roles that various claims makers have in the creation,
maintenance, or silencing of news discourses on various environmental issues?

7. What empirical work can be done to provide more textured understandings of media and
the environment?

8. What will the future hold for media representational practices in the shaping of neoliberal
environmental governance?

DISCLOSURE STATEMENT

The author is not aware of any affiliations, memberships, funding, or financial holdings that might
be perceived as affecting the objectivity of this review.

ACKNOWLEDGMENTS

Thanks go to Maria Mansfield and Deborah Strickland for (ongoing) contributions to Figure 1.
Thanks also to Diana Liverman, Michael K. Goodman, Margaret Fitzsimmons, David E.
Goodman, E. Melanie Dupuis, Ian Curtis, Tim O’Riordan, Michael Loik, Sam Randalls, Mike
Urban, Scott Prudham, Heike Schroeder, Jules Boykoff, Roberto Sanchez-Rodgriguez, Emily
Boyd, J. Timmons Roberts, and Monica Boykoff. Finally, many thanks to the Annual Review of
Environment and Resources editors, particularly Jesslyn Holombo, for their assistance in assembling

www.annualreviews.org • Media Reporting on the Environment 451

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



ANRV390-EG34-18 ARI 8 October 2009 21:5

this review. At the time of writing this article, I was a Research Fellow in the Environmental Change
Institute, and a Lecturer in the School of Geography and the Environment at the University of
Oxford.

LITERATURE CITED

1. Vergano D. 2005. The debate’s over: Globe is warming. USA Today. June 15:A1
2. USA Today. 2005. Yes, the globe is warming, even if Bush denies it. USA Today. June 17:A10
3. Editor & Publisher Staff (2009) Top 25 papers, by daily circulation, in new FAS-FAX Editor & Publisher

27 Apr. http://www.editorandpublisher.com/eandp/news/article display.jsp?vnu content id=
1003966608

4. Boykoff MT. 2007. From convergence to contention: United States mass media representations of
anthropogenic climate change science. Trans. Inst. Br. Geogr. 32:477–89

5. Solomon S, Qin D, Manning M, Chen Z, Marquis M, et al., eds. (IPCC). 2007. Summary for policy-
makers. In Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge, UK: Cambridge Univ.
Press

6. Boykoff MT. 2007. Flogging a dead norm? Newspaper coverage of anthropogenic climate change in the
United States and United Kingdom from 2003–2006. Area 39:470–81

7. Rice D. 2008. Climate now shifting on a continental scale—study: migration patterns adjust, plants
bloom early. USA Today. May 15:B11

8. Woodside C. 2009. Scientist Rosenzweig weighs in on New York, media coverage, outlook ahead.
Yale Forum Climate Change & the Media. Jan. 20. http://www.yaleclimatemediaforum.org/2009/01/
rosenzweig-weighs-in/

9. Pew Internet Am. Life Project. 2006. Internet and American Life Project. Washington, DC: Pew Cent.
10. Derrida J. 1978. Structure, sign, and play in the discourse of the human sciences. Writing and Difference,

ed. J Derrida, pp. 278–93. Chicago: Univ. Chicago Press. (From French by A. Bass)
11. Dalby S. 2007. Anthropocene geopolitics: globalisation, empire, environment and critique. Geogr. Com-

pass 1:1–16
12. Hall S, ed. 1997. Representation: Cultural Representation and Signifying Practices. Thousand Oaks, CA: Sage
13. Harvey D. 1990. Between space and time: reflections on the geographical imagination. Ann. Assoc. Am.

Geogr. 80:418–34
14. Foucault M. 1980. Power/Knowledge. New York: Pantheon (From French by A. Sheridan)
15. de Certeau M. 1984. The Practice of Everyday Life. Berkeley, CA: Univ. Calif. Press (From French by S.

Rendall)
16. Foucault M. 1977. Discipline and Punish. New York: Pantheon (From French by A. Sheridan)
17. Cosgrove DE. 1983. Towards a radical cultural geography: problems of theory. Antipode 15:1–11
18. Blaikie P. 1985. The Political Ecology of Soil Erosion in Developing Countries. London: Longman Sci. Tech.
19. Robbins P. 2004. Political Ecology: A Critical Introduction. London: Blackwell
20. Forsyth T. 2003. Critical Political Ecology: The Politics of Environmental Science. London: Routledge
21. Robbins P. 2001. Fixed categories in portable landscape: the causes and consequences of land cover

categorization. Environ. Plan. A 33:161–79
22. Goffman E. 1974. Frame Analysis: An Essay on the Organization of Experience. Cambridge, MA: Harvard

Univ. Press
23. Briggs A, Burke P. 2005. A Social History of the Media: from Gutenberg to the Internet. Cambridge, UK:

Polity
24. Starr P. 2004. The Creation of the Media: Political Origins of Modern Communications. New York: Basic

Books
25. Chapman J. 2005. A Comparative Media History: An Introduction, 1789—Present. London: Polity
26. Leopold A. 1949. A Sand County Almanac. New York: Ballantine
27. Mead GH. 1934. Mind, Self, and Society from the Standpoint of a Social Behaviorist. Chicago: Univ. Chicago

Press

452 Boykoff

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



ANRV390-EG34-18 ARI 8 October 2009 21:5

28. Horkheimer M, Adorno T. 1947. Dialectic of Enlightenment. New York: Herder & Herder
29. Lazarsfeld PF, Merton RK. 1964. Mass communication, popular taste and organized social action. In

The Communication of Ideas, ed. L Bryson, pp. 95–108. New York: Harper
30. Lippman W. 1957. Public Opinion. London: Macmillan Co.
31. Weingart P, Engels A, Pansesgrau P. 2000. Risks of communication: discourses on climate change in

science, politics, and the mass media. Public Underst. Sci. 9:261–83
32. Schoenfeld A, Meier R, Griffin R. 1979. Constructing a social problem: the press and the environment.

Soc. Probl. 27:38–61
33. Carson R. 1962. Silent Spring. New York: Houghton Mifflin
34. Kroll G. 2001. The ‘silent springs’ of Rachel Carson: mass media and the origins of modern environ-

mentalism. Public Underst. Sci. 10:403–20
35. Liverman DM, Sherman DR. 1985. Natural hazards in novels and films: implications for hazard percep-

tion and behavior. See Ref. 36, pp. 86–95
36. Burgess JA, Gold JR, eds. 1985. Geography, the Media and Popular Culture. London: Croom Helm
37. Nelkin D. 1987. Selling Science: How the Press Covers Science and Technology. New York: Freeman
38. Burgess J. 1990. The production and consumption of environmental meanings in the mass media: a

research agenda for the 1990s. Trans. Inst. Br. Geogr. 15:139–61
39. Hansen A. 1991. The media and the social construction of the environment. Media Cult. Soc. 13:443–58
40. Mazur A, Lee J. 1993. Sounding the alarm: environmental issues in the U.S. national news. Soc. Stud.

Sci. 23:681–720
41. Allan S, Adam B, Carter C, eds. 2000. Environmental Risks and the Media. New York: Routledge
42. Szerszynski B, Toogood M. 2000. Global citizenship, the environment and the media. See Ref. 41,

pp. 218–28
43. Davies AR. 2001. Is the media the message? Mass media, environmental information and the public.

J. Environ. Policy Plan. 3:319–23
44. Anderson A. 2006. Media and risk. In Beyond the Risk Society, ed. G Mythen, S Walklate, pp. 114–31.

London: Open Univ. Press
45. Dispensa JM, Brulle RJ. 2003. Media’s social construction of environmental issues: focus on global

warming—a comparative study. Int. J. Sociol. Soc. Policy 23:74–105
46. Wilson K. 2008. Television weathercasters as potentially prominent science communicators. Public Un-

derst. Sci. 17:73–87
47. Kepplinger HM. 1995. Individual and institutional impacts upon press coverage of science: the case

of nuclear power and genetic engineering in Germany. In Resistance to New Technology: Nuclear Power,
Information Technology, and Biotechnology, ed. M Bauer, pp. 357–77. Cambridge, UK: Cambridge Univ.
Press

48. Cook G, Robbins PT, Peiri E. 2006. Words of mass destruction: British newspaper coverage of the
genetically modified food debate, expert and non-expert reactions. Public Underst. Sci. 15:5–29

49. Nisbet MC, Huge M. 2006. Attention cycles and frames in the plant biotechnology debate: managing
power and participation through the press/policy connection. Press/Politics 11:3–40

50. Trumbo C. 1996. Constructing climate change: claims and frames in US news coverage of an environ-
mental issue. Public Underst. Sci. 5:269–83

51. Antilla L. 2005. Climate of scepticism: US newspaper coverage of the science of climate change. Glob.
Environ. Change 15:338–52

52. Antilla L. 2008. Self-censorship and science: a geographical review of media coverage of climate tipping
points. Public Underst. Sci. 1:1–17

53. Carvalho A. 2005. Representing the politics of the greenhouse effect. Crit. Discourse Stud. 2:1–29
54. Liu X, Vedlitz A, Alston L. 2008. Regional news portrayals of global warming and climate change.

Environ. Sci. Policy 11:379–93
55. Dearing JW. 1995. Newspaper coverage of maverick science: creating controversy through balancing.

Public Underst. Sci. 4:341–61
56. Koomey JG, Calwell C, Laitner S, Thornton J, Brown R, et al. 2002. Sorry, wrong number: the use and

misuse of numerical facts in analysis and media reporting of energy issues. Annu. Rev. Energy Environ.
27:119–58

www.annualreviews.org • Media Reporting on the Environment 453

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



ANRV390-EG34-18 ARI 8 October 2009 21:5

57. Szasz A. 1995. The iconography of hazardous waste. In Cultural Politics and Social Movements, ed. M
Darnovsky, B Epstein, R Flacks. Philadelphia: Temple Univ. Press

58. Anderson A, Allan S, Peterson A, Wilkinson C. 2005. The framing of nanotechnologies in the British
newspaper press. Sci. Commun. 27:200–20

59. Stephens LF. 2005. News narratives about nano science and technology in major US and non-US
newspapers. Sci. Commun. 27:175–99

60. Gamson WA, Modigliani A. 1989. Media discourse and public opinion on nuclear power: a constructionist
approach. Am. J. Sociol. 95:1–37

61. Entman RM, Rojecki A. 1993. Freezing out the public: elite and media framing of the U.S. antinuclear
movement. Polit. Commun. 10:151–67

62. Ungar S. 2008. Global bird flu communication: hot crisis and media reassurance. Sci. Commun. 29:472–97
63. Clarke CE. 2008. A questions of balance: the autism-vaccine controversy in the British and American

elite press. Sci. Commun. 30:77–107
64. Van Belle DA. 2000. New York Times and network TV news coverage of foreign disasters: the significance

of the insignificant variables. J. Mass Commun. Q. 77:50–70
65. Ungar S. 2000. Knowledge, ignorance and the popular culture: climate change versus the ozone hole.

Public Underst. Sci. 9:297–312
66. Cottle S. 2000. TV news, lay voices and the visualisation of environmental risks. See Ref. 41, pp. 29–44
67. Smith J. 2005. Dangerous news: media decision making about climate change risk. Risk Anal. 25:1471–82
68. Boykoff M. 2008. Lost in translation? United States television news coverage of anthropogenic climate

change, 1995–2004. Clim. Change 86:1–11
69. Boykoff MT, Boykoff JM. 2007. Climate change and journalistic norms: a case study of U.S. mass-media

coverage. Geoforum 38:1190–204
70. Harbinson R, Mugara R, Chawla A. 2006. Whatever the Weather: Media Attitudes to Reporting on Climate

Change. London: Panos Inst.
71. Wilson KM. 1995. Mass media as sources of global warming knowledge. Mass Commun. Rev. 22:75–89
72. Anderson A. 1997. Media, Culture, and the Environment. New Brunswick, NJ: Rutgers Univ. Press
73. Miller MM, Riechert BP. 2000. Interest group strategies and journalistic norms: news media framing of

environmental issues. See Ref. 41, pp. 45–54
74. Smith J, ed. 2000. The Daily Globe: Environmental Change, the Public and the Media. London: Earthscan
75. Hijmans E, Pleijter A, Wester F. 2003. Covering scientific research in Dutch newspapers. Sci. Commun.

25:153–76
76. Brossard D, Shanahan J, McComas K. 2004. Are issue-cycles culturally constructed? A comparison of

French and American coverage of global climate change. Mass Commun. Soc. 7:359–77
77. Bell A. 1994. Climate of opinion: public and media discourse on the global environment. Discourse Soc.

5:33–64
78. Henderson-Sellers A. 1998. Climate whispers: media communication about climate change. Clim. Change

40:421–56
79. McManus PA. 2000. Beyond Kyoto? Media representation of an environmental issue. Aust. Geogr. Stud.

38:306–19
80. N. Y. Times. 1932. Next great deluge forecast by science. May 15:A4
81. Carvalho A, Burgess J. 2005. Cultural circuits of climate change in UK broadsheet newspapers, 1985–

2003. Risk Anal. 25:1457–69
82. Boykoff MT, Boykoff JM. 2004. Bias as balance: global warming and the U.S. prestige press. Glob.

Environ. Change 14:125–36
83. Street J. 2004. Celebrity politicians: popular culture and political representation. Br. J. Polit. Int. Relat.

6:435–52
84. Gottlieb R. 2002. Environmentalism Unbound: Exploring New Pathways for Change. Cambridge, MA: MIT

Press
85. Fleming JR. 1998. Historical Perspectives on Climate Change. Oxford: Oxford Univ. Press
86. Weart S. 2003. The Discovery of Global Warming. Cambridge, MA: Harvard Univ. Press
87. Freudenburg WR, Gramling R, Davidson DJ. 2008. Scientific certainty argumentation methods

(SCAMs): science and the politics of doubt. Sociol. Inq. 78:2–38

454 Boykoff

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



ANRV390-EG34-18 ARI 8 October 2009 21:5

88. McCright AM, Dunlap RE. 2000. Challenging global warming as a social problem: an analysis of the
conservative movement’s counter-claims. Soc. Probl. 47:499–522

89. Oreskes N, Conway EM, Shindell M. 2008. From chicken little to Dr. Pangloss: William Nierenberg,
global warming, and the social deconstruction of scientific knowledge. Hist. Stud. Nat. Sci. 38:109–52

90. Gelbspan R. 1998. The Heat Is On: the Climate Crisis, the Cover-up, the Prescription. New York: Perseus
91. Beder S. 2002. Global Spin: The Corporate Assault on Environmentalism. White River Junction, VT: Chelsea

Green
92. Moser S, Dilling L. 2007. Creating a Climate for Change: Communicating Climate Change and Facilitating

Social Change. Cambridge, UK: Cambridge Univ. Press
93. Norgaard KM. 2006. People want to protect themselves a little bit: emotions, denial and social movement

nonparticipation. Sociol. Inq. 76:372–96
94. McCright AM, Dunlap RE. 2000. Challenging global warming as a social problem: an analysis of the

conservative movement’s counter-claims. Soc. Probl. 47:499–522
95. Pooley E. 2009. How much would you pay to save the planet? The American press and the economics of climate

change. Discuss. Pap. Ser. D-49. Joan Shorenstein Cent. Press, Politics, Public Policy, Kennedy School,
Harvard. Univ., Cambridge, MA

96. Bailey I. 2007. Neoliberalism, climate governance and the scalar politics of EU emissions trading. Area
39:431–42

97. Liverman DM. 2004. Who governs, at what scale and at what price? Geography, environmental gover-
nance and the commodification of nature. Ann. Assoc. Am. Geogr. 94:734–38

98. Bumpus A, Liverman D. 2008. Accumulation by decarbonisation and the governance of carbon offsets.
Econ. Geogr. 84:127–55

99. Prudham S. 2007. The fictions of autonomous invention: accumulation by dispossession, commodifica-
tion, and life patents in Canada. Antipode 39:406–29

100. Gieryn T. 1999. Cultural Boundaries of Science: Credibility on the Line. Chicago: Univ. Chicago Press
101. Eden S, Donaldson A, Walker G. 2006. Green groups and gray areas: scientific boundary-work, non-

governmental organizations and environmental knowledge. Environ. Plan. A 38:1061–76
102. Leiserowitz AA. 2005. American risk perceptions: Is climate change dangerous? Risk Anal. 25:1433–42
103. Boykoff MT, Goodman MK. 2009. Conspicuous redemption? reflections on the promises and perils of

the ‘celebritization’ of climate change. Geoforum 40:395–406
104. Singer S. 2002. Warrior one. Am. Vogue Oct.:328–33
105. Rosati C. 2007. Media geographies; uncovering the spatial politics of images. Geogr. Compass 1:995–1014
106. Corbett JB, Durfee JL. 2004. Testing public (Un) certainty of science: media representations of global

warming. Sci. Commun. 26:129–51
107. Revkin AC. 2007. Climate change as news: challenges in communicating environmental science.

In Climate Change: What It Means for Us, Our Children, and Our Grandchildren, ed. JFC DiMento,
pp. 139–59. Cambridge, MA: MIT Press

108. Argrawala S. 1998. Structural and process history of the Intergovernmental Panel on Climate Change.
Clim. Change 39:621–42

109. Adger WN, Benjaminsen TA, Brown K, Svarstad H. 2001. Advancing a political ecology of global
environmental discourses. Dev. Change 32:681–715

110. Boykoff M, Mansfield M. 2008. ‘Ye Olde Hot Aire’: reporting on human contributions to climate change
in the UK tabloid press. Environ. Res. Lett. 3:1–8

111. Hulme M. 2006. Chaotic world of climate truth. BBC News, Nov. 6
112. Ereaut G, Segnit N. 2006. Warm words: How are we telling the climate story and can we tell it better? Inst.

Public Policy Res. (Aug.) http://www.ippr.org/publicationsandreports/publication.asp?id=485
113. Taylor P, Buttel F. 1992. How do we know we have global environmental problems? Science and the

globalization of environmental discourse. Geoforum 23:405–16
114. Sarewitz D. 2004. How science makes environmental controversies worse. Environ. Sci. Policy 7:385–403
115. Jasanoff S, Wynne B. 1998. Science and decisionmaking. In Human Choice and Climate Change, ed. S

Rayner, E Malone, pp. 1–87. Columbus, OH: Battelle

www.annualreviews.org • Media Reporting on the Environment 455

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



ANRV390-EG34-18 ARI 8 October 2009 21:5

116. Hajer M. 1993. Discourse coalitions and the institutionalization of practice: the case of acid rain in
Britain. In The Argumentative Turn in Policy Analysis and Planning, ed. F Fischer, J Forester, pp. 127–41.
Durham/London: Duke Univ. Press

117. Nisbet M, Mooney C. 2007. Framing science. Science 316:56
118. Iyengar S, Kinder DR. 1987. News That Matters: Television and American Opinion. Chicago/London: Univ.

Chicago Press
119. Gamson WA, Croteau D, Hoynes W, Sasson T. 1992. Media images and the social construction of

reality. Annu. Rev. Sociol. 18:373–93
120. Nisbet MC, Brossard D, Kroepsch A. 2003. Framing science: the stem cell controversy in an age of

press/politics. Press/Politics 8:36–70
121. Cohen B. 1963. The Press and Foreign Policy. Princeton, NJ: Princeton Univ. Press
122. Ward B. 2008. Communicating on Climate Change: An Essential Resource for Journalists, Scientists and Editors.

Providence, RI: Metcalf Inst. Mar. Environ. Report./Univ. Rhode Island Grad. School Oceanogr.
123. Pew Proj. Excell. J. 2009. State of the news media: an annual report on American journalism. http://www.

stateofthemedia.org/2009/index.htm
124. Carroll JS. 2006. What will become of newspapers? Work. Pap. Joan Shorenstein Cent. Press, Politics,

Public Policy, Harvard Univ., Cambridge, MA
125. Gans H. 1979. Deciding What’s News. New York: Pantheon
126. Bennett WL. 1996. An introduction to journalism norms and representations of politics. Polit. Commun.

13:373–84
127. McChesney RW. 1999. Rich Media, Poor Democracy: Communication Politics in Dubious Times. Urbana/

Chicago: Univ. Ill. Press
128. Wilkes J. 2002. Training scientists to be journalists. Eur. Mol. Biol. Organ. Rep. 3:1–4
129. Jasanoff S. 1996. Beyond epistemology: relativism and engagement in the politics of science. Soc. Stud.

Sci. 26:393–418
130. Wilkins L, Patterson P. 1987. Risk analysis and the construction of news. J. Commun. 37:80–92
131. Wilkins L, Patterson P. 1991. Risky Business: Communicating Issues of Science, Risk, and Public Policy.

Westport, CT: Greenwood
132. Curry JA, Webster PJ, Holland GJ. 2006. Mixing politics and science in testing the hypothesis that

greenhouse warming is causing a global increase in hurricane intensity. Am. Meteorol. Soc. 87:1025–37
133. Eilperin J. 2005. Severe hurricanes increasing, study finds. Washington Post, Sept. 16:A13
134. Bernstein R. 2005. The view from abroad. N. Y. Times, Sept. 4:D5
135. Freudenburg WR. 2000. Social construction and social constrictions: toward analyzing the social

construction of ‘the naturalized’ and well as ‘the natural.’ In Environment and Global Modernity, ed.
G Spaargaren, A Mol, F Buttel, pp. 103–19. London: Sage

136. Priest SH, Gillespie AW. 2000. Seeds of discontent: expert opinion, mass media messages, and the public
image of agricultural biotechology. Sci. Eng. Ethics 1:529–39

137. Cunningham B. 2003. Re-thinking objectivity. Columbia Journal. Rev. 42:24–32
138. Entman R. 1989. Democracy without Citizens: Media and the Decay of American Politics. New York/Oxford:

Oxford Univ. Press
139. Dunwoody S, Peters HP. 1992. Mass media coverage of technological and environmental risks. Public

Underst. Sci. 1:199–230
140. Iyengar S. 1991. Is Anyone Responsible? Chicago: Univ. Chicago Press
141. Downs A. 1972. Up and down with ecology—the issue-attention cycle. Public Interest 28:38–50
142. Hilgartner S, Bosk CL. 1988. The rise and fall of social problems: a public arenas model. Am. J. Sociol.

94:53–78
143. Roberts J. 2004. Environmental Policy. London: Routledge
144. Newell P. 2000. Climate for change: Non-State Actors and the Global Politics of the Greenhouse. Cambridge,

UK: Cambridge Univ. Press
145. Williams J. 2000. The phenomenology of global warming: the role of proposed solutions as competitive

factors in the public arenas of discourse. Hum. Ecol. Rev. 7:63–72
146. Logan JR, Molotch H. 1987. Urban Fortunes: The Political Economy of Place. Berkeley: Univ. Calif. Press

456 Boykoff

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



ANRV390-EG34-18 ARI 8 October 2009 21:5

147. Dunlap RE. 1992. Trends in public opinion toward environmental issues: 1965–1992. In American En-
vironmentalism. The U. S. Environmental Movement 1970–1990, ed. RE Dunlap, AG Mertig, pp. 89–115.
Philadelphia: Taylor & Francis

148. Jordan A, O’Riordan T. 2000. Environmental politics and policy processes. In Environmental Science for
Environmental Management, ed. T O’Riordan, pp. 142–68. Harlow, UK: Prentice Hall

149. Corfee-Morlot J, Maslin M, Burgess J. 2007. Global warming in the public sphere. Philos. Trans. R. Soc.
London Ser. A 10:1–36

150. Bennett WL. 2002. News: The Politics of Illusion. New York: Longman
151. Cent. Public Integr. 2009. The climate change lobby explosion. http://www.publicintegrity.org/

investigations/climate change
152. Rutherford S. 2007. Green governmentality: insights and opportunities in the study of nature’s rule.

Prog. Hum. Geogr. 31:291–307
153. Demeritt D. 2006. Science studies, climate change and the prospects for constructivist critique. Econ.

Soc. 35:453–79
154. Kellstedt PM, Zahran S, Vedlitz A. 2008. Personal efficacy, the information environment, and attitudes

toward global warming and climate change in the United States. Risk Anal. 28:113–26
155. Boykoff M. 2008. The cultural politics of climate change discourse in UK tabloids. Polit. Geogr. 27:549–69
156. Boykoff M. 2008. The real swindle. Nat. Rep. Clim. Change 2:31–32

RELATED RESOURCES

Cox R. 2006. Environmental Communication and the Public Sphere. London: Sage
Miller CA, Edwards PN, eds. 2001. Changing the Atmosphere. Cambridge, MA: MIT Press

www.annualreviews.org • Media Reporting on the Environment 457

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



www.annualreviews.org ● Media Reporting on the Environment C-1

0

20
0

40
0

60
0

80
0

10
00

12
00

14
00

   
   

 2
00

4
   

   
 2

00
5

   
   

 2
00

6
   

   
20

07
   

   
 2

00
8

Number of Articles

D
at

e

20
04

-2
00

9 
W

or
ld

 N
ew

sp
ap

er
 C

ov
er

ag
e o

f C
lim

at
e C

ha
ng

e o
r G

lo
ba

l W
ar

m
in

g

©
 D

r M
ax

w
el

l B
oy

ko
ff 

an
d 

M
ar

ia
 M

an
sfi

el
d,

 E
CI

, U
ni

ve
rs

ity
 o

f O
xf

or
d

A
sia

, M
id

dl
e E

as
t

Eu
ro

pe

N
or

th
 A

m
er

ic
a

So
ut

h 
A

m
er

ic
a, 

A
fr

ic
a

O
ce

an
ia

D
at

a f
ro

m
 5

0 
so

ur
ce

s, 
20

 co
un

tr
ie

s a
nd

 
6 

co
nt

in
en

ts

j f
 m

 a
 m

 j 
j a

 s 
o 

n 
d

j f
 m

 a
 m

 j 
j a

 s 
o 

n 
d

j f
 m

 a
 m

 j 
j a

 s 
o 

n 
d

j f
 m

 a
 m

 j 
j a

 s 
o 

n 
d

j f
 m

 a
 m

 j 
j a

 s 
o 

n 
 d

  j
  f

   
 

   
   

 2
00

9
 

Fi
gu

re
 1

T
hi

s 
fig

ur
e 

tr
ac

ks
 n

ew
sp

ap
er

 c
ov

er
ag

e 
of

 c
lim

at
e 

ch
an

ge
 o

r 
gl

ob
al

 w
ar

m
in

g 
in

 5
0 

ne
w

sp
ap

er
s 

ac
ro

ss
 2

0 
co

un
tr

ie
s 

an
d 

si
x 

co
nt

in
en

ts
 o

ve
r 

a 
fiv

e-
ye

ar
 p

er
io

d 
(J

an
ua

ry
20

04
–F

eb
ru

ar
y 

20
09

). 
T

he
se

 n
ew

sp
ap

er
s 

(s
ho

w
n 

al
ph

ab
et

ic
al

ly
) a

re
 T

he
 A

ge
(A

us
tr

al
ia

), 
T

he
 A

us
tr

al
ia

n
(A

us
tr

al
ia

), 
Bu

sin
es

s D
ay

(S
ou

th
 A

fr
ic

a)
, C

la
ri

n
(A

rg
en

tin
a)

,
C

ou
ri

er
-M

ai
l(

A
us

tr
al

ia
), 

D
ai

ly
 E

xp
re

ss
 (a

nd
 S

un
da

y 
E

xp
re

ss)
 (U

ni
te

d 
K

in
gd

om
), 

D
ai

ly
 M

ai
l(

M
ai

l o
n 

Su
nd

ay
) (

U
ni

te
d 

K
in

gd
om

), 
D

ai
ly

 N
ew

s(
U

ni
te

d 
St

at
es

), 
D

ai
ly

Te
le

gr
ap

h
(A

us
tr

al
ia

), 
D

om
in

io
n 

Po
st

(N
ew

 Z
ea

la
nd

), 
Fi

ji 
T

im
es

(F
iji

), 
Fi

na
nc

ia
l M

ai
l(

So
ut

h 
A

fr
ic

a)
, G

lo
be

 a
nd

 M
ai

l(
C

an
ad

a)
, G

ua
rd

ia
n

(a
nd

 O
bs

er
ve

r)
 (U

ni
te

d 
K

in
gd

om
),

T
he

 H
er

al
d

(U
ni

te
d 

K
in

gd
om

), 
H

in
du

(I
nd

ia
), 

H
in

du
sta

n 
T

im
es

(I
nd

ia
), 

In
de

pe
nd

en
t(

an
d 

Su
nd

ay
 I

nd
ep

en
de

nt
) (

U
ni

te
d 

K
in

gd
om

), 
In

di
an

 E
xp

re
ss

(I
nd

ia
), 

Ir
ish

 T
im

es
(I

re
la

nd
), 

Ja
pa

n 
T

im
es

(J
ap

an
), 

Je
ru

sa
le

m
 P

os
t(

Is
ra

el
), 

Je
ru

sa
le

m
 R

ep
or

t(
Is

ra
el

), 
K

or
ea

 H
er

al
d

(S
ou

th
 K

or
ea

), 
K

or
ea

 T
im

es
(S

ou
th

 K
or

ea
), 

Lo
s A

ng
el

es
 T

im
es

(U
ni

te
d

St
at

es
), 

M
ir

ro
r

(S
un

da
y 

M
ir

ro
r)

 (U
ni

te
d 

K
in

gd
om

), 
M

os
co

w
 N

ew
s(

R
us

si
a)

, N
at

io
n

(P
ak

is
ta

n)
, N

at
io

n
(T

ha
ila

nd
), 

N
at

io
na

l P
os

t(
C

an
ad

a)
, N

ew
 S

tr
ai

ts 
T

im
es

(M
al

ay
si

a)
,

N
ew

 Y
or

k 
T

im
es

(U
ni

te
d 

St
at

es
), 

N
ew

 Z
ea

la
nd

 H
er

al
d

(N
ew

 Z
ea

la
nd

), 
Pr

ag
ue

 P
os

t(
C

ze
ch

 R
ep

ub
lic

), 
T

he
 P

re
ss

(N
ew

 Z
ea

la
nd

), 
T

he
 S

co
tsm

an
(a

nd
 S

co
tla

nd
 o

n 
Su

nd
ay

)
(U

ni
te

d 
K

in
gd

om
), 

So
ut

h 
C

hi
na

 M
or

ni
ng

 P
os

t(
C

hi
na

), 
So

ut
h 

W
al

es
 E

ve
ni

ng
 P

os
t(

U
ni

te
d 

K
in

gd
om

), 
T

he
 S

tr
ai

ts 
T

im
es

(S
in

ga
po

re
), 

T
he

 S
un

(a
nd

 N
ew

s o
f t

he
 W

or
ld

)
(U

ni
te

d 
K

in
gd

om
), 

Sy
dn

ey
 M

or
ni

ng
 H

er
al

d
(A

us
tr

al
ia

), 
Te

le
gr

ap
h

(a
nd

 S
un

da
y 

Te
le

gr
ap

h)
 (U

ni
te

d 
K

in
gd

om
), 

T
im

es
(a

nd
 S

un
da

y 
T

im
es

) (
U

ni
te

d 
K

in
gd

om
), 

T
he

 T
im

es
 o

f
In

di
a

(I
nd

ia
), 

To
ro

nt
o 

St
ar

(C
an

ad
a)

, U
SA

 T
od

ay
(U

ni
te

d 
St

at
es

), 
W

al
l S

tr
ee

t J
ou

rn
al

(U
ni

te
d 

St
at

es
), 

W
as

hi
ng

to
n 

Po
st

(U
ni

te
d 

St
at

es
), 

an
d 

Yo
m

iu
ri

 S
hi

m
bu

n
(J

ap
an

).

HI-RES-EG34-18-Boykoff.qxd  9/14/09  5:39 PM  Page C-1 AR AR:INPROCESS-DONT-DELETE:HAIDER:Sept:14-09-2009:AR-EG34-REPRO:ANRV390-
A

nn
u.

 R
ev

. E
nv

ir
on

. R
es

ou
rc

. 2
00

9.
34

:4
31

-4
57

. D
ow

nl
oa

de
d 

fr
om

 a
rj

ou
rn

al
s.

an
nu

al
re

vi
ew

s.
or

g
by

 9
8.

24
5.

12
3.

13
7 

on
 1

0/
17

/0
9.

 F
or

 p
er

so
na

l u
se

 o
nl

y.



AR390-FM ARI 14 September 2009 9:35

Annual Review of
Environment
and Resources

Volume 34, 2009 Contents

Preface � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �v

Who Should Read This Series? � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �vii

I. Earth’s Life Support Systems

The Detection and Attribution of Human Influence on Climate
Dáithí A. Stone, Myles R. Allen, Peter A. Stott, Pardeep Pall, Seung-Ki Min,
Toru Nozawa, and Seiji Yukimoto � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1

On the Increasing Vulnerability of the World Ocean
to Multiple Stresses
Edward L. Miles � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �17

Global Biogeochemical Cycling of Mercury: A Review
Noelle E. Selin � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �43

Interactions Between Biogeochemistry and Hydrologic Systems
Kathleen A. Lohse, Paul D. Brooks, Jennifer C. McIntosh, Thomas Meixner,
and Travis E. Huxman � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �65

Nitrogen in Agriculture: Balancing the Cost of an Essential Resource
G. Philip Robertson and Peter M. Vitousek � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �97

II. Human Use of Environment and Resources

Nuclear Power: Economic, Safety, Health, and Environmental Issues
of Near-Term Technologies
M.V. Ramana � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 127

Global Groundwater? Issues and Solutions
Mark Giordano � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 153

Crop Yield Gaps: Their Importance, Magnitudes, and Causes
David B. Lobell, Kenneth G. Cassman, and Christopher B. Field � � � � � � � � � � � � � � � � � � � � � � � � 179

viii

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.



AR390-FM ARI 14 September 2009 9:35

Water for Agriculture: Maintaining Food Security
under Growing Scarcity
Mark W. Rosegrant, Claudia Ringler, and Tingju Zhu � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 205

Emerging Threats to Human Health from Global
Environmental Change
Samuel S. Myers and Jonathan A. Patz � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 223

III. Management, Guidance, and Governance of Resources and Environment

Connectivity and the Governance of Multilevel Social-Ecological
Systems: The Role of Social Capital
Eduardo S. Brondizio, Elinor Ostrom, and Oran R. Young � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 253

Economic Globalization and the Environment
Kevin P. Gallagher � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 279

Voluntary Environmental Programs: Assessing Their Effectiveness
Jonathan C. Borck and Cary Coglianese � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 305

The Economic Valuation of Environmental Amenities and
Disamenities: Methods and Applications
Robert Mendelsohn and Sheila Olmstead � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 325

Infrastructure and the Environment
Martin W. Doyle and David G. Havlick � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 349

Scientific Bases of Macroenvironmental Indicators
Gordon H. Orians and David Policansky � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 375

Environmental Justice
Paul Mohai, David Pellow, and J. Timmons Roberts � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 405

We Speak for the Trees: Media Reporting on the Environment
Maxwell T. Boykoff � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 431

Indexes

Cumulative Index of Contributing Authors, Volumes 25–34 � � � � � � � � � � � � � � � � � � � � � � � � � � � 459

Cumulative Index of Chapter Titles, Volumes 25–34 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 463

Errata

An online log of corrections to Annual Review of Environment and Resources articles may
be found at http://environ.annualreviews.org

Contents ix

A
nn

u.
 R

ev
. E

nv
ir

on
. R

es
ou

rc
. 2

00
9.

34
:4

31
-4

57
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 9

8.
24

5.
12

3.
13

7 
on

 1
0/

17
/0

9.
 F

or
 p

er
so

na
l u

se
 o

nl
y.


	Annual Reviews Online
	Search Annual Reviews
	Annual Review of Environment and Resources Online
	Most Downloaded Environment and ResourcesReviews
	Most Cited Environment and ResourcesReviews
	Annual Review of Environment and ResourcesErrata
	View Current Editorial Committee

	All Articles in the Annual Review of Environment and Resources, Vol. 34 
	The Detection and Attribution of Human Influence on Climate
	On the Increasing Vulnerability of the World Oceanto Multiple Stresses
	Global Biogeochemical Cycling of Mercury: A Review
	Interactions Between Biogeochemistry and Hydrologic Systems
	Nitrogen in Agriculture: Balancing the Cost of an Essential Resource
	Nuclear Power: Economic, Safety, Health, and Environmental Issues of Near-Term Technologies
	Global Groundwater? Issues and Solutions
	Crop Yield Gaps: Their Importance, Magnitudes, and Causes
	Water for Agriculture: Maintaining Food Security under Growing Scarcity
	Emerging Threats to Human Health from Global Environmental Change
	Connectivity and the Governance of Multilevel Social-Ecological Systems: The Role of Social Capital
	Economic Globalization and the Environment
	Voluntary Environmental Programs: Assessing Their Effectiveness
	The Economic Valuation of Environmental Amenities and Disamenities: Methods and Applications
	Infrastructure and the Environment
	Scientific Bases of Macroenvironmental Indicators
	Environmental Justice
	We Speak for the Trees: Media Reporting on the Environment




