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Some threats to the environment, like acid rain and 
stratospheric ozone depletion, emerged fairly rapidly, 
and abrupt threats like an oil or toxic chemical spill 

demand an immediate response. But most environmen-
tal problems have the opposite character: they involve 
“slow threats,” where small, hardly noticeable changes 
add up over time to produce large impacts. A retrospec-
tive analysis by the European Environment Agency of 88 
slow-moving environmental problems found that 84 of 
them were situations of clear policy failure where inac-
tion allowed problems to keep worsening despite years or 
decades of warnings.1

Nearly all of the most serious environmental problems 
we face involve slow threats. For example:

Climate Change. The rate of global warming aver-
aged over the past 50 years was just 0.13 degrees Celsius 
per decade, increasing over time as more fossil fuels were 
burned.2 Yet, the United Nations Intergovernmental Panel 
on Climate Change (IPCC) warns that if the world contin-
ues down this carbon-emitting course, the average global 
temperature could rise by up to a staggering 4.8 degrees 
Celsius (8.6 degrees Fahrenheit) at the end of the century.3

Species Extinction. The rate of species extinction has 
gradually grown at least since the late 19th century when 
global population growth began to accelerate. Now, it is 
estimated to be in the range of 1,000 times the normal 
background rate.4 The World Wildlife Fund’s 2016 Living 
Planet Report estimates there was a 58% overall decline in 
vertebrate populations (fish, birds, mammals, reptiles, and 
amphibians) between 1970 and 2012, the last year with 
available data. Biologists speak of being on the brink of a 

1.	 European Environment Agency, Late Lessons From Early Warnings: 
Science, Precaution, Innovation (2013) (EEA Report No. 1/2013).

2.	 National Centers for Environmental Information, National 
Oceanic and Atmospheric Administration, State of the Climate: 
Global Report for Annual 2015 (section on global temperatures), 
https://www.ncdc.noaa.gov/sotc/global/201513.

3.	 IPCC, Climate Change 2014 Synthesis Report—Summary for 
Policymakers 10, available at https://www.ipcc.ch/pdf/assessment-report/
ar5/syr/AR5_SYR_FINAL_SPM.pdf.

4.	 Jurriaan M. DeVos et al., Estimating the Normal Background Rate of Species 
Extinction, 29 Conservation Biology 452-62 (2015).

great extinction on the scale of the largest extinction events 
of the earth’s past.5

Deforestation. Global deforestation has been creeping 
along for decades at just under 1% annually, but this seem-
ingly low figure is resulting in the loss of swaths the size 
of Panama each year. According to the World Resources 
Institute, more than 80% of the earth’s natural forests have 
already been destroyed.6 Tropical rainforests contain the 
greatest diversity of species of any of the world’s ecosys-
tems, and about one-half of them have been cleared.7

Soil Erosion. David Pimentel, professor of ecology at 
Cornell, estimates that one-half of the world’s topsoil has 
been lost over the past 150 years. Asked why this is not a 
matter of great concern, he says the difficulty is that “ero-
sion is a slow and insidious process,” and “who gets excited 
about dirt?”8

Endocrine Disruption. Awareness that some chemicals 
affect the endocrine system goes back to the 1930s. Media 
coverage of the buildup of “endocrine disruptors” in the 
environment peaked in the mid-1990s, spurring research 
and limited efforts to do endocrine screening. But the 
action and impacts of endocrine-active compounds have 
proven so difficult to pin down that a recent overview of 
the field concludes that “we are only at the very beginning 
of a long journey toward improved understanding of the 
basic mechanisms of endocrine-mediated toxicity and the 
extent to which relevant exposures to hormonally active 
agents impact human and environmental health.”9

5.	 Sarah Kaplan, Earth Is on the Brink of a Sixth Mass Extinction, Scientists Say, 
and It’s Humans’ Fault, Wash. Post, June 22, 2015.

6.	 Quoted in National Geographic, Forest Holocaust, http://www.
nationalgeographic.com/eye/deforestation/effect.html (last visited Nov. 29, 
2017).

7.	 National Geographic, Deforestation, http://environment.nationalgeographic.
com/environment/global-warming/deforestation-overview/ (last visited 
Nov. 29, 2017).

8.	 Susan S. Lang, Slow, Insidious Soil Erosion Threatens Human Health and 
Welfare as Well as the Environment, Cornell Study Asserts, Cornell Chron., 
Sept. 27, 2015.

9.	 Mary Sue Marty et al., Endocrine Disruption: Historical Perspectives and 
Its Impact on the Future of Toxicology Testing, 120 Toxicological Sci. 
S93-S108 (2010).
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Slow environmental threats like these all involve some 
form of deterioration occurring over a period of decades or 
generations or even centuries—time periods that historians 
regularly deal with, but that stretch out beyond the time 
frame in which governments make budgets or do strategic 
planning. In the U.S. government, where political appoin-
tees remain on average for two years, problems of this kind 
are typically treated as low-priority or politically irrelevant, 
if they are even noticed.

The media, caught in the constant 24/7 push for clicks 
and hits, devotes little coverage to slow environmental 
threats. They may be mentioned occasionally in newscasts 
or op-eds when a major research report is published or 
some disaster occurs, but they seldom reach the level of 
sustained visibility and concern they deserve. Without that 
awareness and sense of alarm, the problems are likely to 
continue worsening until their impacts become severe and 
obvious, stressing our ability to respond, or, in the worst 
cases, passing tipping points where no amount of effort can 
prevent catastrophic impacts.

We urgently need a better understanding of why it is 
so difficult to galvanize attention to slow environmental 
threats and sustain efforts to deal with them. No single 
explanation is sufficient. But insights from several differ-
ent fields—evolutionary psychology and neuroscience, 
behavioral economics and decision theory, social psychol-
ogy, journalism, and political science—can help us see 
what we are up against so we can devise better strategies 
for approaching this class of problems.

I.	 Brain Wiring

A fundamental reason why it is hard to motivate action 
on many environmental problems is that our brains are 
simply not wired to respond to large, slow-moving threats. 
Psychologist Robert Gifford explains the perspective devel-
oped in the field of evolutionary psychology: “The human 
brain has not evolved much in thousands of years. At the 
time it reached its current physical development .  .  . our 
ancestors were concerned with their immediate band, 
immediate dangers, exploitable resources and the present 
time,” not with problems that are “slow, usually distant, 
and unrelated to the present welfare of ourselves and our 
significant others.”10

Psychologist Robert Gifford argues that our brains 
evolved to respond best to threats that have particular 
properties. For example, we respond strongly to intentional 
actions to cause harm. We show relatively little concern 
over the fact that influenza sometimes kills more than 
40,000 people in one year alone in the United States, but 
if terrorists intentionally killed 40,000 or even 40 people 
with a bioweapon, it would dwarf every news story on the 
planet. Some kinds of actions deeply offend our moral sen-
sibilities and impel us to action.

We are especially motivated to action by threats that are 
imminent and abrupt, because a primary need when the 
human brain was evolving was to get out of the way of 
immediate physical dangers. A much smaller part of the 
brain is devoted to thinking about circumstances that are 
not yet here and getting out of the way of threats that are 

10.	 Robert Gifford, The Dragons of Inaction, 66 Am. Psychologist 290-302 
(2011).

Table 1. How Brain Wiring Inhibits Responses to Slow Environmental Threats

Our brains are wired to respond to
threats that involve:

Slow environmental threats have:

Intentional action to cause harm No action directly intended to harm

Immoral actions that cause revulsion and impel action No moral alarms are usually tripped

Visible, clear and present dangers Circumstances that are not yet here

Changes that occur quickly Changes drawn out over years, decades, or longer

High certainty Often various degrees of ambiguity and uncertainty

Simple, clear-cut causality Complexity

Copyright © 2018 Environmental Law Institute®, Washington, DC. Reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.
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emerging slowly.11 We also respond much more forcefully 
to threats that are certain than to those that are disputed 
or ambiguous, and to threats that are simple and clear-cut 
rather than complex and difficult to understand. Unfortu-
nately, slow environmental threats seldom have any of the 
characteristics that trigger a strong response.

These findings from evolutionary psychology are sup-
ported by research in neuroscience. Most importantly, 
functional magnetic resonance imaging shows that the 
connecting lines between the amygdala, the emotional 
urgency center of thinking, and the prefrontal cortex, the 
brain region associated with planning complex behavior, 
is to a large extent a one-way street.12 Strong emotional 
reactions—as to intentional threats, clear and present dan-
gers, and so on—can spark reasoning and planning, but 
not the other way around. Environmental threats that our 
reasoning suggests may be important in the future do not 
normally trigger a powerful emotional urgency to act in 
the present.

Climate change is a perfect illustration of this “brain 
wiring” barrier to action. George Marshall, co-founder of 
Oxford-based Climate Outreach, calls climate change a 
“royal flush of . . . qualities that make it notoriously hard 
for our brains to engage with.” It is a “perfect crime every-
one contributes to but for which no one has a motive. There 
is no outsider to blame. We are just living our lives: driv-
ing the kids to school, heating our homes, putting food on 
the table.”13 The impacts are unfolding so gradually that 
it may take a few more decades before the seriousness of 
the problem is totally undeniable. Meanwhile, people try-
ing to block action will continue “keeping the controversy 
alive” by fostering uncertainty and doubt, which is possible 
largely because the subject is so complex.

II.	 Cognitive Biases

It gets worse. Our brains are not only poor at attending 
to slow environmental threats, they also have trouble 
assessing the risks these threats pose even when they are 
noticed. Research in psychology, behavioral economics, 
and decision theory has shed light on how common deci-
sion errors arise from biases in the way our cognition nat-
urally operates.14

Unfortunately, people’s views of the risks involved in slow 
environmental threats are particularly vulnerable to distor-
tion by these biases. For example, people tend to systemati-
cally undervalue long-term risks (social discounting). They 
are consistently more sensitive to short-term costs than to 
long-term costs, so are reluctant to accept short-term losses 
even if they are necessary to prevent much larger long-term 

11.	 Daniel Gilbert, Global Warming and Psychology, Speech at “Harvard 
Thinks Big 2010” (May 21, 2010), https://vimeo.com/10324258.

12.	 H.Troy Ghashghael et al., Sequence of Information Processing on Emotions 
Based on Anatomic Dialogue Between Prefrontal Cortex and Amygdala, 34 
Neuroimage 905-23 (2007).

13.	 George Marshall, Why Our Brains Are Wired to Ignore Climate Change and 
What to Do About It, Guardian, Sept. 23, 2014.

14.	 These and many other cognitive biases are described in Daniel Kahneman, 
Thinking Fast and Slow (2011).

losses (short-term bias). People often jump to conclusions 
based on the limited evidence they see at first, so seeing 
that an environmental problem is not obviously disastrous 
today can cause people to jump to the conclusion that it is 
simply “not serious,” cutting off efforts to understand how 
serious it could eventually become (WYSIATI: what you 
see is all there is). They are inclined to believe that they are 
personally at less risk than others from threats (optimism 
bias). People often make decisions by consulting their emo-
tions or “going with their gut,” and because they do not 
want slowly unfolding environmental threats to eventually 
cause disasters, they are often inclined to decide the threats 
are not really very serious (affect heuristic).

Cognitive biases like these are not just a matter of the-
ory. They have been confirmed by hundreds of carefully 
designed experiments repeated with all kinds of people. 
They clearly make it harder to mobilize action on slow 
environmental threats.

III.	 Dynamics of Denial

Beyond the way our brains are wired and our cogni-
tive biases, there are social and psychological dynam-
ics that sometimes keep us from accepting the reality 
of problems. These dynamics can be especially powerful 
in affecting perceptions of slow environmental threats 
where the full nature and impacts of the threats are not 
visible in the present.

An example is how people tend to hold viewpoints that 
are consistent with the values and outlooks held by oth-
ers within the groups with which they self-identify: their 
extended family, church, work colleagues, political parties, 
and so on. It is psychologically difficult to break from these 
views, so people often let cultural identity override facts 
(cultural cognition).15 Another example is how societies 
often arrive at unwritten agreements about what can be 
publicly acknowledged and discussed and what should not 
be talked about. The main motivation for this collective 
behavior is to avoid the disturbing thoughts and emotions 
of fear and helplessness that serious threats can evoke (col-
lective avoidance).16 Another example is the phenomenon 
in which the more people we assume know about a prob-
lem, the more likely we are to ignore our own judgment 
and watch the behavior of others to identify an appropriate 
response. If many others appear unconcerned, we are likely 
to act unconcerned (bystander effect).17

15.	 Dan M. Kahan & Donald Braman, Yale Law School, Faculty 
Scholarship Series Paper No. 103, Cultural Cognition and Public 
Policy (2006), available at http://digitalcommons.law.yale.edu/cgi/
viewcontent.cgi?article=1102&context=fss_papers.

16.	 Stanley Cohen, States of Denial (2001).
17.	 John M. Darley & Bibb Latané, Bystander Intervention in Emergencies: 

Diffusion of Responsibility, 8 J. Personality & Soc. Psychol. 377-83 
(1968).
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IV.	 Is It Newsworthy?

One of the main reasons why slow environmental threats 
receive much less attention than they deserve is that they so 
seldom meet the criteria for being “newsworthy.” Over the 
years, reporters and journalism professors have developed 
lists of factors that help journalists decide if something is 
newsworthy or not. The factors that regularly appear in 
these lists are18:

•	 Timeliness—what is happening this day, this hour, 
this minute

•	 Significance—number of people affected and level 
of impact

•	 Prominence—involves famous people, politicians, 
movie stars, chief executive officers, etc.

•	 Conflict and controversy—a major source of 
interest, without which there would be little litera-
ture or drama

•	 Immediate loss of life or destruction of prop-
erty—“if it bleeds, it leads”

•	 Human interest—appeals to emotions with amuse-
ment, empathy, humor, sadness

•	 Novelty—when “man bites dog,” that is news

•	 Something goes wrong—an incident, scandal, act 
of incompetence, etc.

•	 Something exceptional happens—record-break-
ing, extraordinary quality, outrageousness

•	 Titillation value—something that stimulates or 
excites, sexual or otherwise

Slow environmental threats typically meet few or none 
of these criteria of newsworthiness. As a result, they are 
usually unable to compete in the fierce struggle for space 
in the highly limited universe of print, television, and 
online viewing time, which includes not just news, but a 
multitude of things that are more pleasant to contemplate 
such as sports, celebrity gossip, and reviews of the latest 
smart phones.

Slow environmental threats can sometimes become 
prominent—for a time—before fading from view again in 
what political scientist Anthony Downs called an “issue-
attention cycle.”19 Looking at the rise and decline of envi-
ronmental issues in the 1960s and early 1970s, Downs 
described a cycle with five stages. In the first, pre-problem 
stage, some problems are getting worse and some experts 
and interest groups are getting alarmed, but the prob-

18.	 See, e.g., MediaCollege.com, What Makes a Story Newsworthy?, http://www.
mediacollege.com/journalism/news/newsworthy.html (last visited Nov. 
29, 2017); Tony Rogers, What Makes Certain Events More Newsworthy 
Than Others? Factors Journalists Use to Gauge How Big a Story Is, 
ThoughtCo. (Aug. 22, 2017), https://www.thoughtco.com/what-counts-
as-newsworthy-2073870.

19.	 Anthony Downs, Up and Down With Ecology—The Issue-Attention Cycle, 28 
Pub. Int. 38-50 (1972).

lems have not yet captured much attention. In the second, 
alarmed discovery and euphoric enthusiasm stage, the pub-
lic becomes aware and alarmed because dramatic events 
capture media attention (such as Earth Day, oil spills, a 
burning river), and this puts pressure on political leaders to 
express confidence they can solve the problems.

In the third stage, realizing the cost of progress, there is a 
gradually spreading recognition that the problems are hard 
to solve. As more people realize how difficult the problems 
are, the cycle enters a fourth stage, gradual decline of intense 
public interest. As public interest continues declining and 
other issues compete for space in the news, the issue enters 
a final post-problem stage, a twilight period of lowered atten-
tion or occasional recurrences of interest.

V.	 Speeding Action on Slow Threats

Everything reviewed here—the evolutionary limitations 
on how our brains respond to slow threats, the built-in 
cognitive biases that cause us to misperceive environmental 
risks, the collective ways we avoid facing problems, and the 
constricting criteria of what is newsworthy—makes it dif-
ficult to deal with slow environmental threats. There is no 
way to sweep aside all these barriers to action, but there are 
strategies that can help environmentalists work through 
them. Some are conventional “effective communications” 
strategies and some are novel. The more strategies that can 
be applied on a given issue, the better.

A.	 Consider the Message and Messenger

The basic principle of effective communications is to have 
an appropriate message delivered by a credible messenger. 
As Figure 1 illustrates on the next page, even the best mes-
sage may be viewed skeptically if the person delivering it 
lacks credibility with the audience; and trusted, credible 
messengers may not be successful communicators if the 
message itself does not speak to the viewpoint of the audi-
ence or is poorly crafted.20

The guiding principle of social marketing is to “[s]tart 
where your audience is, not where you want them to be.”21 
Because our society includes people with different views 
and values, effective communications need to target spe-
cific population groups, taking into account what they 
already believe and what is important to them. Surveys, 
focus groups, or interviews can greatly improve under-
standing of different target audiences. This kind of tar-
geting of population groups requires a considerable effort, 
but the reality is that to target everyone is to target no 
one. As Dietram Scheufele, a communications scholar at 
the University of Wisconsin-Madison puts it, “tailoring 
communications efforts to fit with publics from different 

20.	 Jessica Mazerik & David Rejeski, Woodrow Wilson Center, A Guide 
for Communicating Synthetic Biology (2014).

21.	 Quoted from Diogo Veríssimo in Start Where Your Audience Is, Not Where 
You Want Them to Be, Marine Ecosystems & Mgmt., Feb. 1, 2016, https://
meam.openchannels.org/news/meam/start-where-your-audience-not-where- 
you-want-them-be-what-ebm-and-msp-practitioners-can.
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social and educational backgrounds is not an option, it is 
a necessity.”22

As a general rule, it is best to lead messages with shared 
values. Make clear, easy-to-understand statements, using 
plain English and avoiding jargon and scientific terms. Be 
truthful and as balanced as possible: exaggerating dangers 
and overhyping possibilities may mobilize support in the 
short run, but comes at the cost of losing credibility over 
time. Describe the threat clearly, but focus on solutions 
and benefits to inspire hope and action. Emphasize how 
the benefits of change are greater than the costs. Local-
ize whenever possible. People care most about what is hap-
pening in their own community or region, so show how 
national or global threats manifest locally.23 Whenever 
appropriate, relate to the future of people’s children and 
grandchildren, since if there is any area where people are 
willing to pay attention to long-term risks and incur short-
term costs for the sake of reducing those risks, it is in the 
lives of their own children.

On highly polarized, controversial topics like climate 
change, just “giving people the facts,” no matter how 
clearly, is not an effective strategy. Atmospheric scientist 
Katherine Hayhoe argues that instead environmentalists 
need to start by asking, “where people are coming from, 
what they love, what they fear, what gets them up in the 
morning.” Instead of arguing about global warming with 
her Texas friends, she stresses all the jobs solar energy is 
creating in the state, and says things like “Did you know 
Fort Hood gets energy from solar because it’s cheaper?” 
She says, “With some groups I don’t even use the words 
‘climate’ and ‘change’ sequentially. With Christians we 
talk about the Bible’s message of stewardship. With liber-
tarians, we talk about free market strategies. With moms’ 

22.	 Matthew C. Nisbet & Dietram A. Scheufele, The Future of Public 
Engagement, 21 Scientist 38-44 (2007).

23.	 See comments by Nicole Lampe in Start Where Your Audience Is, Not Where 
You Want Them to Be, supra note 21.

groups, we talk about pollution affecting our kids’ health. 
With farmers I say, ‘Hey, you’re the backbone on our food 
system, how have drought patterns changed?’”24

Having credible, trusted messengers is as important as 
having a well-crafted message. Choosing a trusted messen-
ger is not an easy task. It has to be someone with whom 
audience members associate culturally or whom they con-
sider an authoritative expert on the content.25 An approach 
that is often helpful is to involve target audience members 
in the message-planning process. Passionate and enthusias-
tic members of the target audience itself can sometimes be 
the most effective messengers.26 Trust is a fragile commod-
ity that can easily be lost if the message content is felt to be 
untruthful or manipulative, which reinforces the need for 
truthful and balanced messages. Successful communica-
tion requires both a credible communicator and a clear and 
balanced message.

B.	 Focus on Bright Spots

For many people, the future seems to be growing darker. 
In Europe as well as the United States, many fear that we 
are in a time of crisis, with almost every aspect of society in 
decline. Environmentalists risk amplifying this mood with 
their efforts to mobilize action through warnings about 
how disastrous various environmental problems could 
become. Extrapolating environmental trends into a bleak 
future runs the risk of becoming self-fulfilling, because 
people base their actions on what they believe the future 
will be like.

Warnings about the eventual seriousness of slow envi-
ronmental threats are necessary, but they need to be com-
bined with an emphasis on “bright spots,” examples of 
positive, desirable developments in technology, policy, 
and citizen action.27 An emphasis on bright spots and 
broader positive images of “what could be” can demon-
strate that progress is possible, inspire constructive action, 
and reduce tendencies toward collective avoidance and 
other forms of denial.

Bright spots exist even in areas of greatest threat. For 
example, overfishing is one of the most serious areas of 
species extinction. Today, the world’s oceans contain only 
one-sixth the fish population they held in 1900, and 90% 
of the stocks of large predatory fish like tuna and cod 
are already gone.28 But important responses are under-
way. More than 13,650 marine protected areas—safe 
havens for young fish—have been created in recent years, 

24.	 Katherine Hayhoe & Jen Schwartz, Why People Refuse to Believe Scientists, 
317(4) Sci. Am. 66-68 (2017).

25.	 Mazerik & Rejeski, supra note 20, at 18.
26.	 See comments by Kristian Teleki in Start Where Your Audience Is, Not Where 

You Want Them to Be, supra note 21.
27.	 Elena M. Bennett et al., Bright Spots: Seeds of a Good Anthropocene, 14 

Frontiers Ecology & Env’t 441-48 (2016).
28.	 See Overfishing, Overfishing: A One Minute Introduction, http://overfishing.

org/pages/Overfishing_in_one_minute.php?w=pages (last visited Nov. 29, 
2017).

Figure 1
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encompassing more than 2% of the world’s oceans.29 
At the same time, new tools like Global Fishing Watch 
(GFW) are emerging to track compliance with regula-
tions to prevent overfishing. GFW allows anyone with an 
Internet connection to see fishing activity anywhere in 
the ocean in near real-time.30

C.	 Institutionalize Foresight

A key strategy is to develop a better capacity for foresight 
and build it permanently into public-sector organizations, 
such as the U.S. Environmental Protection Agency (EPA), 
National Oceanographic and Atmospheric Administra-
tion, and other environment-oriented government insti-
tutions, domestically and internationally. One aspect of 
foresight involves marshaling the best available science to 
provide an authoritative “long view” on how slow envi-
ronmental threats could evolve and the scale of damage 
they could eventually do. Bringing the potential long-term 
consequences of slow changes into current awareness can 
help counter the tendency to undervalue long-term risks 
and the WYSIATI bias where people dismiss the serious-
ness of a problem because its impacts are not obviously 
serious—yet.

Better environmental foresight can also help prevent 
newly emerging environmental problems from turning 
into long-running slow threats. Environmentalists and 
environmental agencies have devoted most of their effort 
over decades past to playing catch-up with environmental 
problems that emerged from earlier revolutions in technol-
ogy. Now, we are in the early stages of equally large or 
larger technological changes, with multiple revolutions in 
information and communications, artificial intelligence, 
materials science, production, logistics, and the interac-
tion of new technologies such as nanotechnology and 
biotechnology. New environmental problems related to 
these developments are certain to emerge over the years 
just ahead. It would be far better to identify such problems 
early and respond to them quickly rather than letting them 
drag on as slow threats that keep worsening over time.31

Reports from the National Academy of Sciences, EPA’s 
Science Advisory Board, and the National Advisory Coun-
cil for Environmental Policy and Technology have all 
called on EPA to institutionalize an ongoing foresight pro-
cess. The Agency has engaged in the Strategic Foresight 
Pilot Project demonstrating the value of this approach. 
Improving foresight is arguably the best strategy available 
for making environmental protection more cost-effective, 
because it can highlight threats likely to be most costly 
over time and support early action to deal with emerging 
threats while they are still small and comparatively easy 
and inexpensive to head off.

29.	 See Wikipedia, Marine Protected Area, https://en.wikipedia.org/wiki/
Marine_protected_area (last updated Nov. 14, 2017).

30.	 See the Global Fishing Watch website at http://globalfishingwatch.org.
31.	 See Environmentalism and the Technologies of Tomorrow 1-7 

(Robert Olson & David Rejeski eds., Island Press 2005).

A 2015 set of recommendations by the National Acad-
emy of Public Administration (NAPA) called for the U.S. 
government to “systematically integrate foresight into pol-
icy development,” pointing out that, “unlike some other 
countries, the U.S. does not have an institutional mecha-
nism or office at the top of government to methodically 
scan the horizon or generate alternative future scenarios.”32 
The only group that comes close to filling this gap is the 
National Intelligence Council (NIC), which develops a 
Global Trends report every four years, but the integration of 
future scenarios into policy remains largely unaddressed.33

D.	 Employ Advanced Visualization Tools

One reason for the rapid response to the threat of strato-
spheric ozone depletion was that satellite imagery was able 
to show the expanding “ozone hole” over Antarctica. There 
are other environmental issues like deforestation, desertifi-
cation, and sea-level rise where existing time-lapse satellite 
imagery could be used much more effectively than it has 
been to date. Imagery of this kind can make slow processes 
visible and create a psychological sense of change happen-
ing fast, presenting the kind of clear and present danger 
that activates strong emotional responses.

Focusing more research on innovations to make slow 
environmental problems visible and psychologically urgent 
could have big payoffs. Imagine, for example, the impact 
of developing a cell phone app that allows phone cameras 
to see carbon dioxide gushing from vehicles and buildings 
as ugly dark smoke.

Data visualization can be as effective as direct imag-
ery. The National Aeronautics and Space Administration 
(NASA) Goddard’s Scientific Visualization team recently 
produced a widely viewed video showing a data visualiza-
tion of the millions of tons of dust blowing off the Sahara 
Desert each year and, in this case, having a positive side 
effect by bringing phosphorus and other fertilizers to 
depleted soils in the Amazon Basin. But more important 
than the particular subject of this effort or the technol-
ogy driving the collection and analysis of data is the model 
this NASA work presents. Scientists, technologists, envi-
ronmentalists, and journalists came together and used 
dramatic data visualization to make a slow process visible, 
make complex processes easy to understand, and present 
their findings to the public not just as a data display, but as 
a newsworthy story.34

32.	 NAPA, Bringing Strategic Foresight to Bear on Policy Planning and 
Management (2015), http://napat16.org/t16-panels/bringing-strategic-
foresight-to-bear-in-program-planning-and-management.html.

33.	 The most recent NIC Global Trends report is available at https://www.dni.
gov/index.php/global-trends-home.

34.	 See the video and a description at NASA, NASA Satellite Reveals How Much 
Saharan Dust Feeds Amazon’s Plants, http://www.nasa.gov/content/goddard/
nasa-satellite-reveals-how-much-saharan-dust-feeds-amazon-s-plants (last 
updated Aug. 4, 2017).
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E.	 Employ Playable Models

“Playable models” or “serious games” have begun to 
emerge as a powerful method for improving understand-
ing of complex issues. A well-designed playable model can 
lead people into long-term thinking and help them look 
beyond narrow parts of an issue to see a bigger picture. 
Most importantly, it allows 
people to experiment and see 
the consequences of different 
choices. It engages people and 
deepens their understanding 
through active interaction and 
the ability to bring the future 
into the present.35

In playing with a model, 
time is dramatically acceler-
ated so that slow changes are 
sped up to where they can 
appear as clear and present 
dangers. Complexity that nor-
mally would be off-putting 
can be explored playfully by 
making changes in one part 
to see what happens to other 
parts and the whole. Cognitive 
biases like undervaluing long-
term risks and dynamics of 
denial like the bystander effect 
have little force in a game-like 
context. Resistance to “changes of mind” is lower in the 
kind of self-directed learning context that models create 
than in normal situations of discussion and argument.

Budget Hero, an online video game based on the Con-
gressional Budget Office models of federal spending, and 
its current successor, The Fiscal Ship, demonstrates what is 
possible.36 Players are challenged to balance the budget by 
choosing from more than 80 policy options that involve 
cutting spending in different areas or raising various taxes. 
The model incorporates positive and negative arguments 
for each policy, drawn from scores of sources and vetted to 
ensure the game is nonpartisan. Budget Hero players who 
were surveyed, both conservatives and liberals, came away 
with a more sophisticated appreciation of the budget chal-
lenge and an ability to see through the simplistic, inac-
curate statements politicians often make about the budget. 
After playing the game, many were critical of what they 
saw as superficial coverage of the budget in the media.

Playable models of this kind can be built to help people 
explore slow environmental threats. Creating a sophisti-

35.	 David Rejeski et al., Woodrow Wilson Center, Addressing 
Complexity With Playable Models (2015), available at https://www.
wilsoncenter.org/sites/default/files/playable_model.pdf.

36.	 Budget Hero is described in detail on the website of the Woodrow Wilson 
International Center for Scholars at http://wilsoncenter.org/budget-hero. 
The Fiscal Ship, developed by the Wilson Center and the Hutchins Center 
on Fiscal and Monetary Policy at the Brookings Institution, is available at 
http://www.fiscalship.org.

cated game requires a team of people with expertise in the 
subject matter, game design, and software development. 
While this is not an inexpensive task, playable models can 
be scaled to reach and influence large numbers of people 
at a very low cost per person, especially when compared to 
traditional public engagement models, as Figure 2 illus-
trates below.37

Because playable models are interactive, they can pro-
vide feedback and quantitative data to researchers and poli-
cymakers on player strategies, policy choices, and a host of 
other play-generated data, collected in near real-time (and 
24/7). A wide variety of statistical analyses can be applied 
to the data, including time-series, cumulative frequencies, 
and multivariate regression models—playable models are 
big data machines.

F.	 Mobilize Citizen Science

Citizen science efforts can contribute to understanding 
slow environmental threats and help mobilize action to 
deal with them. A 2016 European Commission report 
on identifying emerging environmental risks stressed the 
importance of community- or people-centered early warn-
ing systems that can utilize “the cooperation and local 
knowledge of citizens to disseminate early warning mes-
sages effectively.”38

Several current efforts involve monitoring changes in 
the populations of various species, such as the long-run-
ning Audubon Christmas Bird Count, the Delaware Bay 
Horseshoe Crab Spawning Survey, the Hudson River Eel 
Project, and the “bioblitzes” organized by the National 

37.	 Rejeski et al., supra note 35, at 17.
38.	 European Commission, Future Brief No. 13, Identifying Emerging 

Risks for Environmental Policies (2016).

Figure 2
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Park Service and the National Geographic Society to find 
as many species as possible in a specific area over a short 
period of time.39 The Forest Watchers citizen cyberscience 
project,40 the World Resources Institute’s Global Forest 
Watch,41 and the Picture Pile game at the International 
Institute for Applied Systems Analysis (IIASA)42 all involve 
networks of citizens monitoring deforestation and report-
ing on illegal logging. EPA and state programs support 
citizen volunteers in monitoring water and air quality.43 
Project BudBurst brings gardeners, botanists, ecologists, 
educators, Scout troops, and others together to moni-
tor climate change and its impacts on plants.44 Technical 
progress in inexpensive, accurate sensors is giving ordinary 
citizens with cell phones chemical-testing capabilities that 
previously required expensive equipment or laboratories.45

Citizen science can fill in gaps in conventional data-
gathering, increasing the certainty of findings. Some of the 
sensors used by citizens lack the accuracy of commercial 
versions, but because of their low cost, much larger dis-
tributed and networked systems can be created, leading to 
a point where quantity becomes quality. People involved 
in citizen science projects become better-informed about 
environmental issues and more committed to help deal 
with them. They become more motivated to share their 
knowledge and concerns with others, countering dynamics 
of denial like the bystander effect. Projects involving local 
citizens or children in local schools often have a “human 
interest” cachet that makes them newsworthy.

G.	 Provide Continuous Feedback With 
Environmental Indicators

A wide variety of environmental indicators has been devel-
oped that measure trends at different geographical scales 
related to climate change, air quality, freshwater quality, 
waste generation, forest resources, fish resources, biodiver-
sity, and many other topics.46 One of the most successful 
efforts of this kind is Ecohealth Report Cards, which over 
the past two decades has developed regular assessments of 
iconic ecosystems like the Chesapeake Bay, Long Island 
Sound, and, most recently, the Great Barrier Reef.

The annual Chesapeake Bay Report Card, for example, 
compares the state of dissolved oxygen, nitrogen, phos-

39.	 Anne Bowser & Lea Shanley, Woodrow Wilson Center, Case Study 
Series Vol. 3, New Visions in Citizen Science (2013), available at http://
www.wilsoncenter.org/sites/default/files/NewVisionsInCitizenScience.pdf.

40.	 See a description on the Forest Watchers website at http://forestwatchers.
net.

41.	 See the project’s website at http://www.globalforestwatch.org.
42.	 See a description at Citizen Science Takes Aim at Deforestation, IIASA, Oct. 

29, 2015, http://www.iiasa.ac.at/web/home/about/news/151029-picture-
pile.html.

43.	 See U.S. EPA, Citizen Science for Environmental Protection, https://www.epa.
gov/citizen-science (last updated Mar. 27, 2017).

44.	 See Project BudBurst’s website at http://budburst.org.
45.	 See, e.g., U.S. EPA, Air Sensor Toolbox for Citizen Scientists, Researchers, and 

Developers, https://www.epa.gov/air-sensor-toolbox (last updated July 26, 
2017).

46.	 See, e.g., Organisation for Economic Co-Operation and Development, 
Environment at a Glance 2015: OECD Indicators (2015), available at 
http://www.oecd.org/env/environment-at-a-glance-19964064.htm.

phorus, chlorophyll a, water clarity, aquatic grasses, and 
benthic community members like clams to scientifically 
derived thresholds or goals. These indicators are combined 
into an Overall Bay Health Index. Other indicators cover 
the state of blue crabs, bay anchovies, and striped bass. The 
data produced by scientists and volunteers are converted 
into a clearly written, image-rich format easily accessible to 
a wide audience.47

With an indicator system like this in place, any signifi-
cant declines or improvements in the state of the bay will be 
noticed quickly and brought to public attention. Because 
the assessment is broken down geographically into a dozen 
areas, the report card taps into the motivation of peer pres-
sure. Civic leaders and citizens in communities around the 
bay can compare their grades with their neighbors, which 
leads to a desire for better environmental outcomes in their 
own backyard. The challenge in using indicators is always 
to find ways to make them as visible as possible to public- 
and private-sector leaders and the public at large.

H.	 Take Advantage of Teachable Moments

Organizations can prepare in advance to take advantage of 
“teachable moments” when a significant emotional or trau-
matic event occurs that can be used to educate the public 
about a particular slow environmental threat. Unfortu-
nately, “retrievable disasters,” smaller disasters that occur as 
a problem worsens, are often the best teachable moments. 
They draw media coverage and make it possible to high-
light the reality of the threat, explain how worse impacts 
will occur if the threat is not adequately addressed, and set 
out the most important actions that need to be taken.

Hurricanes Harvey and Maria and the 2017 California 
wildfire season are an example of retrievable disasters that 
had some impact on public views of climate change, but 
the impact could have been much greater with advance 
preparation within and between organizations to assure 
effective communications—enlist credible communica-
tors, use clear language everyone can understand, develop 
approaches targeted to different audiences, and reach 
agreement on key points to make, especially recommenda-
tions for action.

I.	 Be Willing to Reframe the Threat to Reach 
Different Audiences

Many slow environmental threats have a range of impacts 
and can be reframed around those impact areas to bet-
ter reach people with varied interests. Climate change 
is the best example, since its impacts are so broad-rang-
ing. There has been significant work to reframe climate 
change as a security issue, stressing impacts like the 
potential to cause humanitarian disasters, undermine 
weak governments, and contribute to political violence 

47.	 For a full description of the Chesapeake Bay Report Card, see Ecohealth 
Report Cards, How Healthy Is Your Chesapeake Bay?, http://ecoreportcard.
org/report-cards/chesapeake-bay/ (last visited Nov. 29, 2017).
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by exacerbating conflicts over water.48 A recent report by 
the NIC noted that “climate change is already having 
significant impacts—and . . . these are likely to pose sig-
nificant national security challenges for the United States 
over the next two decades.”49

Others have reframed climate as a public health threat 
posed by impacts like extreme heat and the movement of 
tropical diseases into temperate zones.50 Still others have 
framed it as a threat to water supplies, highlighting early 
melting of snow packs, shifting patterns of precipitation, 
and growing areas of drought.51 In areas where storm surges 
and tidal flooding pose special risks in people’s daily lives, 
those impacts can be made the face of climate change.

J.	 Call Out Bad Actors—But Do Not 
Humiliate Them

Identifying and calling out bad actors can evoke an urgency 
to take action because it triggers our brains’ emotional 
reaction to intentional actions to cause harm as well as our 
revulsion against immoral action. This is why it has been 
such a common strategy among environmental groups. 
The downside of this strategy is that it can make the people 
being accused defensive, angry, and more resistant than 
ever to change.

Perhaps, the best statement in modern times of how 
to minimize this reaction is Martin Luther King Jr.’s ser-
mon “Loving Your Enemies,” finalized while serving two 
weeks in jail and included in his book Strength to Love. He 
stresses the importance of developing and maintaining the 
capacity to forgive. “Forgiveness,” he says, “does not mean 
ignoring what has been done or putting a false label on an 
evil act. It means, rather, that the evil act no longer remains 
as a barrier to the relationship.” While opposing evil acts 
with all our strength, “we must not seek to humiliate the 
enemy .  .  . Every word and deed must contribute to an 
understanding with the enemy. . . .”52

48.	 Joshua W. Busby, Council on Foreign Relations, Council Special 
Report No. 32, Climate Change and National Security (2007).

49.	 See NIC, The Impact of Climate Change to 2030 Commissioned 
Research and Conference Reports (2009), https://www.dni.gov/
index.php/nctc-who-we-are/organization/207-about/organization/national- 
intelligence-council/826-the-impact-of-climate-change-to-2030-commissioned- 
research-and-conference-reports.

50.	 Edward W. Maibach et al., Reframing Climate Change as a Public Health 
Issue: An Exploratory Study of Public Reactions, 10:299 BMC Pub. Health
(2010), http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471- 
2458-10-299.

51.	 David Wigder, The Untapped Potential of Reframing Climate Change 
Around Water, GreenBiz, Dec. 12, 2011, https://www.greenbiz.com/
blog/2011/12/04/untapped-potential-reframing-climate-change-around-
water.

52.	 Martin Luther King Jr., Strength to Love (Fortress Press 2010) 
(1963). Coretta Scott King has written, “If there is one book Martin Luther 
King Jr. has written that people consistently tell me has changed their lives, 
it is Strength to Love.”

VI.	 The Need for Persistent Engagement

Slow threats require a “persistent engagement” strategy. The 
bad news is that few organizations can maintain this kind 
of strategy over time.53 The good news is that organizations 
able to both persevere over time and adapt to change can 
have a surprisingly large influence. While we often overes-
timate what can be accomplished in short periods of time, 
we underestimate what can be accomplished by dedicated 
efforts maintained over longer periods of time. This capac-
ity to constantly update and make sense of organizational 
context and adapt to new situations while staying on top 
of a problem is a hallmark of what have been termed high 
reliability organizations (HROs), which “preserve the capa-
bility to see the significant meaning of weak signals and to 
give strong responses to weak signals, . . . a counterintuitive 
act that holds the key to managing the unexpected.”54

Unfortunately, HROs are in short supply, especially in 
the public sector. Therefore, it would be helpful to have 
an institution or research group whose mission, in whole 
or in part, is to study slow environmental threats as a dis-
tinct class of problems, and to work continuously to make 
slow threats more visible. It could be a space for reflection 
protected from daily hyperbolic media headlines, knee-jerk 
analysis, and politics. It could share with other organi-
zations lessons from deeper study of how to counter the 
dynamics that block collective action and policy solutions 
on these kinds of problems, and support them in being 
both persistent and adaptive.

Of all the environmental challenges we face, slow envi-
ronmental threats are the most difficult to deal with. But 
more strategies are available than we usually imagine, and 
using as many of them as possible is the best path forward 
to a sustainable future.

53.	 Aaron Frank et al., International Institute for Applied Systems 
Analysis, Interim Report No. IR-12-010, Security in the Age of 
Systemic Risks: Strategies, Tactics, and Options for Dealing With 
Femtorisks and Beyond (2012).

54.	 Karl E. Weick & Kathleen M. Sutcliffe, Managing the Unexpected: 
Assuring High Performance in an Age of Complexity (2001).
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