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preface

There are noticeably fewer places these days where one can 
experience the immensity of nature, where one can feel alone 
and far from the societal order that humanity seems driven to 
impose on the random wilderness. It is harder to hear the wind 
howl across some distant ridge, as trees are fewer now, felled 
by ever-expanding and effi  cient industry. Not long ago, within 
the scope of the authors’ personal memories, one might have 
ventured into the wilderness and found no trace of humans. 
Today, however, humanity’s footprint is almost everywhere. 
Out in the woods are anonymous fences that mask the grand 
exfoliation of mining, hydroelectric plants, or oil pipelines. Gaz-
ing up from almost anywhere, one sees jet contrails fi lling the 
sky with the graffi  ti of human presence. Looking deeper into 
the natural world reveals changes in animal behavior and ecol-
ogy caused by the long arm of anthropogenic eff ects, like the 
presence of human toxins in the fat of top predators that live in 
remote places where humans are never encountered. Even the 
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wilderness areas our governments set aside for protection 
have diminished over the years under the prevailing belief that 
growth and development are synonymous with success.

From childhood, we each had the privilege of experiencing 
the freedom that roaming the wilderness off ers, as hikers and 
mountaineers, as skiers and sailors, as biologists and teachers. 
That freedom sowed in us the seed of a profound respect for 
and love of nature. Our concept of nature was as immense as the 
outdoors, as vast as the horizon, as deep as outer space.

When we were young, we were taught that the population of 
our planet was just under three billion, a number that seemed 
incomprehensibly large to a fourth grader. In signifi cantly less 
than a lifetime, however, the population has more than doubled 
and may soon double again. Sadly, the space we enjoyed as chil-
dren is shrinking, and the wild unexplored places that inspired 
us so deeply are now mostly gone.

We have witnessed growth unprecedented in the history of 
our species and our planet, initially with a sense of pride and 
wonder at technologies that seemed like something out of sci-
ence fi ction. But as these advances became real and accessible, 
our wonder became clouded with uncomfortable foreboding. 
The irrepressible nature we enjoyed and had taken for granted 
seemed increasingly threatened by unlikely sources that, just 
a few years earlier, were touted as the cutting edge of human-
kind’s progress. Industry, development, better living, travel, and 
consumerism, to name a few, started revealing their unforeseen 
ramifi cations. Nobody’s fault, really. Something, we hoped, that 
could be addressed by focusing human ingenuity on the prob-
lems. After all, we all have an unwavering faith in our collective 
ability to solve problems by applying technology. Right?
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But as time passed and we looked deeper into these issues, we 
found they were not just isolated problems easily corrected. We 
slowly began to believe that what was being uncovered was only 
the tip of an immense iceberg, the magnitude of which human-
ity still does not comprehend. And our faith in human ingenuity 
was confused and shaken. It was that very same ingenuity, for the 
most part, that brought about this assault on nature.

We are both fortunate to have grown up with abundant 
opportunity to experience the wilderness in many forms, and 
we care deeply and personally that the opportunities we enjoyed 
will not be lost to children of future generations. Our children. 
Your children. Nature is a humbling force that teaches us we are 
all part of a greater system. Whether one chooses to believe that 
the origins of such complexity are random or divine is unim-
portant. Nature, a very diff erent nature, will persist as some new 
balance sorts itself out. Evolution will proceed. It is humanity’s 
place in the balance that is threatened.

Our perspective emerges from a combination of our two 
diverse backgrounds: Blumstein as scientist and educator, and 
Saylan as entrepreneur and, later, director of an environmental 
nonprofi t. This diversity helps us approach this subject in a novel 
way. Each of us has worked toward raising public awareness of 
environmental issues in diff erent ways. We have written popu-
lar articles, given public talks, and designed and implemented 
educational programs, albeit on a relatively small scale. We have 
repeatedly followed available funding, sometimes reformatting 
our programs to fi t grantor’s parameters and carefully wording 
our evaluations of program eff ectiveness in ways that would not 
jeopardize future opportunities by seeming negative. From very 
diff erent experiences, and for very diff erent reasons, we both 
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arrived at the stark conclusion that both environmental educa-
tion in its current state, and the institutions responsible for its 
implementation, do not eff ectively provide what is necessary to 
turn the tide of environmental deterioration. Importantly, we 
believe that this failing has not been widely recognized.

We fi rmly believe that change is not only possible but within 
reach if all of us begin to look at the problems diff erently and 
accept the collective and individual responsibilities required 
for wise stewardship of our earth. This, however, is no easy task. 
We hope future generations will have fi sh to eat, unpolluted 
water to drink, and a rich web of vibrant ecosystem services. 
We hope future generations will hike, bike, sail, and explore and 
enjoy what we so enjoyed growing up: open spaces, biodiversity, 
nature’s processes. We hope this book helps achieve this vision.



chapter one

The Problem(s)

Environmental education has failed to bring about the changes 
in attitude and behavior necessary to stave off  the detrimental 
eff ects of climate change, biodiversity loss, and environmental 
degradation that our planet is experiencing at an alarmingly 
accelerating rate.

For decades, scientists have warned of the potentially dev-
astating consequences of climate change, and although it has 
become a highly politicized issue, serious problems still loom in 
earth’s near future. A conservative approach would dictate that 
our societies act expediently to mitigate these potential threats. 
But that is not happening. Instead, we are all paralyzed by inde-
cision, argument, misplaced politicization of the issues, and a 
widespread lack of commitment to change. The pace of envi-
ronmental degradation, however, is not slowing.

This collective inability to act is brought about in part by 
educational institutions that generally do not provide the 
tools necessary for critical thinking and for understanding the 

1
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modern world. Nor do they teach individual responsibility and 
social engagement, two fundamental tenets of free and demo-
cratic societies.

So what exactly is it that is failing? Is it environmental educa-
tion or education as a whole? We believe they may, in fact, be 
one and the same. Although many consider environmental edu-
cation to be a subheading of science education, it must be more 
than that. Not only must environmental education teach people 
about their physical environment, it must go further to teach 
how to live and fl ourish in sustainable ways. Environmental edu-
cation has failed in part because of its limitations.

Who can be held responsible for this ineffi  cacy? In fairness, 
the blame must be borne by everyone, as we are all responsible 
citizens of earth, whether or not we choose to acknowledge it. 
Each of us bears a moral responsibility to protect the resources 
that support life on our planet, not only for those we share the 
planet with, but also for those who will come after us. If our soci-
eties fail to do this, they fail humanity. People have the collective 
power to eff ect change on local and national levels alike. But 
that power must be realized and acted on by individuals, and we 
believe that education has a role in providing the skills to do so.

As parents, we must work to assure a safe and healthy future 
for our children. A future that includes time spent exploring 
wild places and learning about the creatures that inhabit them. 
A future that helps children learn who they are by connecting 
them to where they live.

As teachers, we should work toward providing students with 
the creative and analytical skills they will need to live good lives 
within whatever communities they choose. We should also strive 
to instill a creative curiosity about the world and an interest in 
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learning that will remain with students throughout their lives. 
Just as important, we need to stay focused on improving the 
institutions in which we teach and our personal skills and abili-
ties as well.

As students, we must hunger for more exposure to new and 
broader concepts. We must understand that we are authors of 
the future of our communities and nations, and that we possess 
the power to make ourselves heard and to eff ect change.

And as policy makers, we must listen carefully for the voice 
of the people and encourage participatory good citizenry at 
every opportunity.

What is needed is a modern, practical redefi nition of envi-
ronmental education. One that encompasses multidisciplinary 
teaching approaches. One that seeks to cultivate scientifi c and 
civic literacy. One that stimulates community engagement, 
fosters an understanding of moral systems, and reinforces the 
appreciation of aesthetics. We believe it is time for a full integra-
tion of environmental education in a form that inspires practical 
and critical reevaluation of education as a whole. We believe this 
reevaluation will lead to synergistic action and real impact.

The obstacles to such an educational approach are many and 
diverse. Understanding the complexity of the environmental 
problems facing our world requires a working knowledge of 
politics, consumption, the nature and state of educational and 
legislative institutions, eff ective metrics for measuring successes 
and failures, and a healthy dose of background information. 
Together, these ideas and disciplines will create a new vision of 
environmental education and environmental literacy.

Our societies increasingly seem to hunger for information 
in the form of distilled snippets and simple solutions, quickly 
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expressed and easily digested. Perhaps, because of the barrage 
of information that confronts us all daily, the trend seems to be 
toward a synoptic world of bullet points and “elevator speeches.” 
But the problems aff ecting education, and consequently society, 
are too diverse to be assimilated quickly. If the solutions were 
simple, the problems would have been solved by now, and this 
book would not be necessary.

The arguments we will develop require some short-term faith 
on the part of the reader. We will, at times, go against the typical 
defi nitions and responsibilities of education. We may sometimes 
sound utopian as we off er diverse ideas on our duties as parents, 
educators, scientists, and citizens. Nevertheless, we strongly 
believe these things must be said and that a new approach for 
environmental education must emerge. We believe a compre-
hensive, integrated, revitalized, and revised environmental edu-
cation is essential for the survival of us all.

We hope that humanity will fl ourish in increasing harmony 
with its surroundings. Humans are creatures of remarkable 
capacity and, without question, have the ability to fi nd a sus-
tainable place in this world. People need only the collective 
will to do it. So, how can this metamorphosis come about? We 
think environmental education is a logical and essential step in 
the process. But we must qualify this statement by emphasizing 
that the education of which we speak must be responsive, self-
critical, fl exible, and focused on the common goal of immedi-
ately reducing our destructive human impact on the ecological 
systems that support us.

We want to provide a sort of manifesto for addressing how 
people think about environmental education, rather than a fi x-
it list for troubled, politicized, and overly bureaucratic educa-
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tional systems. But to do that, we’ll need to look deeper into 
those educational systems and the political climates in which 
many exist. Readers need to understand why education is not 
providing the tools and skills that people need in order to miti-
gate or circumvent the grave environmental problems our soci-
eties now face.

Has environmental education really failed? Imagine a 
graph on which the horizontal axis represents all the eff ort and 
resources expended toward making the public aware of the deg-
radation of the environment, and the vertical axis represents 
the progress of the degradation itself. It would be great if eff orts 
tended to decrease degradation, such that the line on the graph 
sloped down and to the right. We do not believe that is hap-
pening. This is not to say that there has not been tremendous 
public awareness derived from the eff orts to date. Without 
environmental education, the planet would likely be in an 
even bigger, more incomprehensible mess. Even so, we believe 
environmental education is simply not eff ective enough or suf-
fi ciently available to change individual and collective behavior 
enough to aff ect the problems at hand. And we are fi rmly con-
vinced that time is running out.

The problems with education are systemic, and we aim to 
off er a new perspective and synthesis to people at all levels of 
the educational process: teachers, parents, students, admin-
istrators, and those who make public policy. We hope that the 
“people in the trenches”—the educators our societies rely on 
to teach responsible stewardship—will fi nd our ideas useful in 
shaping their own approach to an uncertain future. They make 
up a talented, passionate, and committed group of people, many 
of whom have been the groundbreakers for helping to establish 
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the levels of public awareness that make a book like this one 
possible.

In writing this book we wished to put forth a positive and 
proactive message. There is increasing sentiment both within 
and outside the environmental-education community that tak-
ing a “doom and gloom” approach turns people off  to any mes-
sage that actions can make positive impacts on the world around 
us. Perhaps there is some truth to that, and we attempt herein 
to frame our argument in terms we hope will inspire thought 
and action, rather than leaving readers feeling helpless and 
overwhelmed.

There are, however, some emerging discoveries and data 
about the problems we are likely to face in the near future that 
warrant elucidation. They are neither pleasant nor positive. Yet 
they set the context in which we write this book, and we believe 
that readers must understand what the world may look like if 
humanity continues its business as usual. This realization should 
help readers understand why we believe environmental educa-
tion, as it presently stands, does not serve the purposes for which 
it is intended, and that this is a most urgent matter worthy of 
collective attention.

There is little doubt our planet is getting warmer. In its 
most recent report, released in 2007, the Nobel Prize–winning 
Intergovernmental Panel on Climate Change (IPCC) wrote 
that “warming of the climate system is unequivocal,” and, quite 
notably, that “most of the observed increase in global average 
temperatures since the mid-20th century is very likely due to 
the observed increase in anthropogenic greenhouse gas concen-
trations.”1 Greenhouse gasses are not new, but the biophysical 
and geochemical cycles that regulate them have been aff ected 
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by how energy has been used since the dawn of the industrial 
revolution. Burning fossil fuels releases carbon from the earth 
into the atmosphere, and the sum total of these anthropogenic 
sources is heating the earth’s atmosphere. How much? How fast? 
That is what the IPCC seeks to understand.

The IPCC is an organization made up of contributors from 
130 countries that work under strict consensus. This means that 
any country has veto power over statements and conclusions 
made in the fi nal report. Stop and think about that for a moment. 
Take, for example, a major industrial country that doesn’t like 
an interpretation of the rate at which polar sea ice is melting 
because it might contribute to actions that spark national unem-
ployment if profi table but “dirty” industries are cleaned up, or 
are cleaned up too quickly. Or, consider a rapidly developing 
country that views the prediction of sea level rise tied directly 
to greenhouse gas emissions as a threat to the development that 
is helping reduce poverty and disease and increase longev-
ity within its borders. Either, or both, of these countries’ IPCC 
representatives might veto a strong environmental statement in 
favor of a statement of milder predictions that will have less of 
an economic impact in its respective country. Practically speak-
ing, that means the IPCC consensus report is a very conservative 
estimate of the likely consequences of rising atmospheric green-
house gasses. And even in its “watered down” consensus form, 
it’s a truly frightening read.

In the 2006 documentary An Inconvenient Truth, former U.S. 
vice president Al Gore explained the mechanics of green-
house gas emissions for a popular audience. It became the 
fourth-highest-grossing U.S. documentary fi lm of all time. The 
fi lm helped lift the veil of misinformation surrounding global 
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warming issues perpetrated on the public by political naysay-
ers and special interest lobbyists. It also brought new acceptance 
and discussion of the problems associated with climate change 
into the international limelight.

Another important milestone was the publication in 2006 of 
The Economics of Climate Change by the eminent British economist 
Lord Nicholas Stern. The report focused on the assessment of 
future impacts of global warming on world economies. Essen-
tially, the report states that the benefi ts of concise and early 
action, on the part of world governments, to reduce the eff ects 
of global warming far outweigh the costs. Lord Stern went on 
to say that an immediate and continued investment of 1 per-
cent per annum of the global gross domestic product (GDP) 
is necessary to off set the worst eff ects of climate change, which 
include a “major disruption of economic and social activities” 
on a scale that could rival the eff ects of both world wars or the 
Great Depression.2 In 2008, Stern emended his recommendation 
to a 2 percent investment of GDP, based on data that showed 
global warming trends were increasing at levels greater than 
previously estimated.3

As a result of increasing media coverage, we all know that 
carbon dioxide emissions are a major cause of climate change. 
We also know that these emissions, despite years of negotiations 
and discussion by the world’s nations about how to reduce their 
release, are still increasing, not decreasing. Although there is 
still a good amount of debate and discussion as to how much is 
too much and whether and where the tipping points—that is, 
the atmospheric CO2 levels beyond which there will be massive 
and irreversible changes in the global temperature—might be, 
considerable eff ort is being expended to fi nd new sources of sus-
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tainable energy, ways to reduce automobile and industrial emis-
sions, and scenarios by which carbon emissions can be capped 
and traded commercially. These are positive steps, but because 
they are based on a consensus view that is intrinsically biased 
toward underestimating the severity of the problem, they are 
just not enough.

Indeed, if one believes the political rhetoric and mainstream 
media, it might seem we have turned the corner on global warm-
ing and are taking the necessary steps to mitigate its eff ects. This 
is especially true if one holds an unshakeable faith in human 
ingenuity or subscribes to the “humanity can fi x anything with 
technology” school. Despite increased public awareness, most 
people still believe the eff ects of climate change will appear 
sometime in the vague future, when in actuality the eff ects are 
visible today. It seems when things deteriorate gradually, people 
tend not to notice them. The image of shifting baselines is a com-
pelling one: a little change here, a little change there, and it all 
starts to seem normal. Thus, people do not see the potential for 
catastrophe unless something dramatic and immediate occurs. 
In the time frame of global warming issues, it would probably be 
too late to do much about the eff ects or causes of such an event.

The major public focus has been on industrial carbon emis-
sions and sources of effi  cient energy, but some other serious 
issues associated with climate change require attention as well. 
Scientists are learning more every day, and some of what we 
have been reading in the primary scientifi c literature indicates 
potential negative impacts of a magnitude far greater than pre-
viously thought.

There has been widespread discussion of melting polar ice 
and what eff ects it might have on our world. The eff ects dis-
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cussed range from the loss of polar bear habitats to potential 
economic benefi ts of new, less costly shipping routes, but there 
is more. In May 2008, researchers from the University of Cali-
fornia at Riverside and Flinders University in Australia pub-
lished fi ndings revealing a relatively sudden release of methane, 
a greenhouse gas some twenty-three times more potent than 
CO2. This release occurred 635 million years ago, causing an 
abrupt shift in planetary climate from the stable “snowball” ice 
age to a much warmer, stable state, with little time in between.4 
The study shows how methane was initially released gradually 
through destabilization of ice sheets, which, as they melted, 
released pressure on clathrates—a form of methane ice held 
stable by temperature and pressure—triggering substantially 
increased levels of the gas. Clathrates remain present today in 
their dormant state, both in arctic permafrost and in sediments 
on the ocean fl oor. The concern here is that small increases in 
global temperatures, such as those we are currently experienc-
ing as a consequence of our widespread addiction to oil and 
coal, may trigger a similar release of methane gas. One scenario 
by which this could happen would result from the polar regions 
absorbing more heat if the refl ective snow melts sooner each 
year both over the arctic tundra and the Arctic and Antarctic 
oceans. Snow and ice, because they are white, refl ect light and 
therefore heat. This refl ectance is lost when the snow and ice 
melt and resulting darker earth and water surfaces absorb the 
sun’s energy as heat. Thus, permafrost, which contains frozen 
methane, would melt and clathrates would release their meth-
ane. The ramifi cations of these events, which could happen very 
quickly, would be catastrophic and are thought to be irrevers-
ible.5 The resulting substantial increase in methane outgassing 
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could overshadow all benefi ts gained from current attempts to 
reduce anthropogenic carbon emissions.

If current estimates are correct for methane release from per-
mafrost, some 100 billion tons could be released into our atmo-
sphere this century. That’s a huge number. If one assumes an 
adult elephant weighs fi ve thousand kilograms, then that’s like 
putting twenty billion elephants into the atmosphere, or 556 
million blue whales, or 3.8 million Titanics. One hundred billion 
tons of methane is 333 times the total mass of humans on earth. 
Should this catastrophe occur, earth could experience climate 
warming that is equivalent to 270 years of emissions at today’s 
levels.

Another, more controversial eff ect of melting polar ice is the 
resulting change in ocean salinity that could lead to a slowing 
or stoppage of the thermohaline circulation. This is an ocean-
ographic mechanism whereby warm water from the tropics is 
carried northward via surface wind-driven currents like the 
Gulf Stream. As the water moves toward the polar region, it 
cools and its density increases. This denser water consequently 
sinks into deep ocean basins, where it moves southward within 
these basins to resurface again as it is heated. Such upwelling is 
a source of considerable nutrient cycling in the oceans, and this 
“ocean conveyor belt” is, in part, responsible for the stability of 
earth’s weather patterns. As freshwater from melting ice enters 
the oceans in vast quantity, the salinity, and consequently the 
density, of seawater will change, potentially causing the ther-
mohaline circulation to slow or stop. Speculation on the specifi c 
eff ects of such an occurrence include outcomes ranging from 
moderate changes in the productivity and climate of Europe, 
to radical alterations in global weather patterns. Such changes 
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could, among other things, signifi cantly reduce rainfall levels 
from the Asian monsoon, on which a third of the world’s popula-
tion depends for irrigation of agricultural crops.6

Seawater becomes acidifi ed when CO2 from fossil-fuel com-
bustion and other sources is absorbed from the atmosphere by 
ocean waters. This creates carbonic acid, which increases the 
acidity of the oceans from their natural, basic state. If the pH 
level is too low, calcium carbonate cannot be formed. Since the 
onset of industrialization, ocean acidifi cation has increased 30 
percent, which completely overwhelms any natural mechanisms 
that might counteract this phenomenon. This process is further 
exacerbated by deforestation, which is increasing globally as 
well. Recent research has shown that the time frame for ocean 
acidifi cation is accelerating, and detrimental eff ects may emerge 
in decades, rather than centuries as previously thought.7 A more 
acidic ocean could, among other things, drive phytoplankton 
extinct. Under this scenario, not only would the ocean cease 
to remove carbon from the atmosphere, but there would be no 
food for fi sh to eat, and no fi sh for us to eat. This could threaten 
global food security and create severe economic impacts, espe-
cially in areas that depend on the sea for sustenance. Coral reefs, 
already threatened, may essentially vanish from most areas 
by midcentury, leaving coastal communities open to erosion 
and fl ooding, causing a further loss of fi sh habitat and creat-
ing economic damages in the billions. Perhaps the start of this 
will be a more acidic ocean, in which the ecosystems and eco-
system services that we depend on fail to thrive, producers of 
slime and toxic algal blooms are quite at home, and hypoxia 
and dead zones abound. Should this come to pass, it will likely 
happen in the next hundred or so years, but it will take thou-
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sands of years to recover to a state that even resembles what we 
know today.

Other resource management issues, such as overfi shing, 
have little to do with global warming directly but, in the com-
ing decades, will likely have major negative eff ects on our well-
being. Where ocean acidifi cation tends to attack the ecosystem 
from the bottom up, overfi shing tends to work from the top 
down.

Historically, ocean fi sheries have been regarded as infi nite 
resources, able to provide a growing population with everlasting 
food, fertilizers, and medicines, among other things. To under-
stand why this is so, one need only stand on the beach and look 
seaward. As one confronts the vastness of the ocean’s horizon, 
the idea that our populations are capable of taking everything 
useful out of the sea seems ridiculous, arrogant, and impos-
sible. But the reality is otherwise, and humanity is well on its 
way toward taking far more than the oceans can ever replace. 
Recent studies indicate that we humans have fi shed our way to 
the point where one-third of available stocks are depleted, and 
we’re all proceeding down the food chain with alarming speed. 
Scientists speculate that unless fi sheries management policies 
are not changed radically and soon, this is the last century in 
which people will enjoy wild seafood.8

Aside from the 50 billion or so dollars per year that will 
be lost by the world’s fi shing fl eets,9 the eff ects of overfi shing 
include substantial loss of biodiversity, incursion of invasive 
species, worsening water quality (decreasing the oceans’ abil-
ity to absorb CO2), and depletion of fi sheries to a degree from 
which they will likely not recover. Most unnerving in the short-
term, however, is the fact that hundreds of millions of people 
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depend on fi sh for their daily sustenance, and as the human pop-
ulation continues to grow exponentially, this demand can only 
increase.

Population growth is very likely the root of many of our 
problems. How can our species, dependent as it is on our envi-
ronment, continue to grow and fl ourish if the resources we all 
depend on do not keep pace with population growth? In 1798, 
Thomas Malthus thought it could not. He postulated, referring 
primarily to food supply, that “the power of population is indefi -
nitely greater than the power in the Earth to produce subsis-
tence for man.”10 The resulting crash is known as a Malthusian 
catastrophe.

After World War II, the green revolution changed the face of 
agriculture. Crop yields were substantially increased by bring-
ing high-yield grains together with enhanced agricultural infra-
structures and fi rst-world pesticides and herbicides. As a result, 
countries like India and the Philippines, which were previously 
at the brink of severe famine, were able to become self-suffi  cient, 
feed their people, and generate revenue from grain exports as 
well. In this way, the impending Malthusian catastrophe was 
averted. Or was it simply delayed?

The green revolution was indeed a miracle of technology, 
but in those postwar times, little thought was given to long-term 
impacts on the environment or society. Industrialized agriculture 
is hardly what we would call sustainable. It is heavily dependent 
on fossil fuels for fertilizers, harvesting, and transportation; uses 
vast amounts of freshwater; and creates dangerous outfl ows of 
pollutants and unwanted nutrients into the environment.

Peak oil is the term used to describe the maximum point of 
world petroleum production or extraction. After this peak is 
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reached, the supply can only decline, because the amount of 
oil and gas in the earth’s crust is fi nite. Many scientists believe 
peak oil will occur in this decade, and others insist it has already 
passed, but no one argues that it won’t come soon, except a few 
executives and economists from the oil business.11 It is common 
knowledge that global oil reserves are generally overstated,12 so 
it is likely that where exactly the peak is, will be known only in 
retrospect.

One might argue that, as easily recovered oil reserves dis-
appear, oil that is harder to extract will become cost-eff ective. 
That may, in fact, be the case if the evaluation is based solely 
on economic factors. But what of the environmental costs? As 
onshore and nearshore oil availability decreases, the search 
for oil is pushed farther out to sea into deeper water. And even 
though oil industry executives and political leaders alike tell us 
the technology behind deepwater drilling is safe and secure, a 
single mistake or error in judgment can have devastating envi-
ronmental consequences. Consider the most infamous conse-
quence of peak oil to date: the April 2010 explosion and sinking 
of the British Petroleum drilling rig Deepwater Horizon. This 
accident killed eleven crew members and left a gushing oil well 
open for eighty-seven days to spew almost fi ve million barrels 
of oil into the Gulf of Mexico.13 In an eff ort to disperse the oil, 
British Petroleum sprayed more than seven hundred thousand 
gallons of chemical dispersants into the spill, before the Envi-
ronmental Protection Agency insisted that less toxic alterna-
tives to the selected dispersant be found.14 This was the largest 
spill in the history of oil drilling and the worst environmental 
catastrophe to date in U.S. history. It will take decades before the 
world knows the full extent of the environmental consequences 
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resulting from the Deepwater Horizon spill, but the preliminary 
estimates are no less than ominous.

Oil extracted from oil shale and tar sands is economically 
viable only if oil prices are high. That is because this oil is 
expensive to extract. It must be cooked out of the sands, and the 
industrial extraction process itself requires tremendous amounts 
of natural gas (used to melt the oil out of the sand) and water, 
and tends to degrade large areas of formerly undeveloped boreal 
forest and tundra. The lunacy of this is well-expressed by Rob 
Hopkins in The Transition Handbook: From Oil Dependency to Local 

Resilience, who likens extraction of oil from tar sands to squeezing 
thirty years of spilt beer from the sawdust of a pub fl oor.15 Some-
thing only a desperate alcoholic would do.

The ramifi cations of oil depletion (what happens after the 
peak is passed) are far-reaching and potentially devastating to 
the way of life to which most of us have become accustomed. 
The cost of energy will increase, because most of our energy 
is produced by burning fossil fuels. And perhaps even more 
insidious is the likelihood that, as supplies go down, prices of all 
things petroleum-related will go up sharply. Oil is an ingredi-
ent for plastics, cosmetics, medications, and fertilizers. Indeed, 
it’s diffi  cult to imagine a world without oil. There will be wide-
spread humanitarian costs: as oil prices rise, the price of food 
increases, and these increases are deeply felt in poor countries. 
Availability of food may decrease globally, leading to wide-
spread famine, the potential destabilization of governments, 
and the increasing possibility of wars over access to natural 
resources.

To mitigate these eff ects, we will need twenty years’ lead 
time before the point of peak oil is reached, to fi nd alternative 
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and renewable solutions to our petroleum dependence.16 If the 
peak has already passed or will occur in this decade, that oppor-
tunity has been passed and our civilization will probably change 
substantially before our societies are able to refuel.17 There is 
now much discussion in the United States about government 
and private investment in renewable energy infrastructure and 
technology. A positive sign to be sure, but this is only the begin-
ning of that process, and it has probably started too late to stave 
off  some of the predicted impacts on the current way of life.

Some think nuclear energy will be our salvation. This is 
predicated on several assumptions. First, that the safety issues 
that led to Three Mile Island and Chernobyl can be managed 
eff ectively. Second, that nuclear proliferation and the security 
risks associated with weapons-grade nuclear materials can be 
mitigated. Imagine a world where terrorists had easy access to 
radioactive waste that could be used in low-tech, yet quite 
destructive, “dirty bombs.” Third, it is predicated on the 
assumption that uranium, on which the entire industry depends, 
is available. Like oil and natural gas, uranium is not limitless.

A fi nal issue of grave concern is that of global security. In 
his 2009 testimony before the U.S. Senate Foreign Relations 
Committee, retired Vice Admiral Dennis McGinn warned 
of risks and vulnerabilities from a changing global climate.18 
World shortages of water and food will likely increase, eroding 
political stability in countries where governments are not able 
to keep pace with the essential needs of their people. Access 
to fossil fuels necessary to maintain eff ective military forces 
will require an increasing and unsustainable transfer of wealth 
to oil-producing nations, many of which are hostile to the 
United States and its allies. Border confl icts will spread, further 
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taxing international military capacities. Changing climate will 
also stress the effi  ciency of weapons platforms and military 
support structures. McGinn spoke on behalf of the Center for 
Naval Analyses’ Military Advisory Board, whose members are 
all distinguished and high-ranking offi  cers from the U.S. mili-
tary establishment. While his testimony was decidedly from an 
American national security perspective, the risks and impacts he 
described will doubtless aff ect all nations and peoples. McGinn’s 
testimony and the Center for Naval Analyses’ reports illustrate 
how climate change and declining energy reserves are danger-
ous trends, and not solely for environmental reasons.19

Finally, let’s consider what the combined eff ects of the 
diverse challenges we’ve outlined might be to the environment. 
In a recent publication, Jeremy Jackson looked at the syner-
gistic eff ects of stressors—including overfi shing, acidifi cation, 
warming, pollution, and invasive species—on the health of our 
oceans. The study looked at four major ecosystems, of which 
coral reefs and coastal seas and estuaries were found to be criti-
cally endangered, continental shelves endangered, and open 
oceans threatened.20 Humanity’s destructive lifestyle has led to 
a 50–90 percent reduction in many fi sh populations from esti-
mated historical levels, the death of 50–75 percent of coral reefs 
worldwide, hypoxic “dead zones” near many river outlets, intro-
duction of destructive invasive species, the fi lling of part of the 
North Pacifi c Ocean with fl oating plastic trash,21 frequent toxic 
algal blooms, and increasing human and wildlife diseases. Keep 
in mind this list does not even address terrestrial ecosystems, 
where a whole new set of issues becomes relevant.

This is sobering stuff . The evidence of trouble on many levels 
is overwhelming, and much of it points to environmental and 
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economic stressors that are happening now. This, then, is not a 
problem for our children’s children, but a problem we all must 
address immediately. These are not national issues but pressing 
global ones in need of expedient solutions.

We do not think there is some magical environmental educa-
tion solution that will cure these anthropogenic ills. Nor do we 
know of any quick or all-encompassing fi xes that might facilitate 
the integration of the ideas and concepts we outline in this book. 
The solutions are as diverse and complicated as the problems we 
hope they will remedy. Climate change aff ects everyone at the 
same time, but how societies react to its eff ects diff ers greatly 
by culture, economic status, location, and other variables yet 
unforeseen. Because we do not expect change to come initially 
from political institutions, we think it will have to grow from the 
grassroots eff orts of teachers, administrators, students, and par-
ents. And it will require fl exibility and open-minded evaluation 
on a local scale in order to identify and refi ne the ideas and prac-
tices that take hold and produce results in a given community.

Mitigation of impending environmental impacts will require 
an unprecedented eff ort on the part of all of earth’s citizens. It 
will require the public to possess the intellectual tools neces-
sary to understand and evaluate issues, and to compare sources 
and dig deeper into problems so as to diff erentiate truth from 
propaganda. It will require pushing the envelope of our human 
ingenuity and working together to create new technologies that 
can benefi t us all. It will require that the people insist that politi-
cal and business leaders move decisively to reduce greenhouse 
gasses and protect and conserve existing resources. In short, it 
will require an informed and stimulated populace. We believe 
the primary responsibility for making this happen falls on 
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education, because only a decided change in human behavior 
will bring positive results in the short-term.

Economist Herman Daly has said, “If you jump out of an air-
plane you need a crude parachute more than an accurate altim-
eter. And if you also take an altimeter with you, don’t become 
so bemused in tracking your descent that you forget to pull the 
ripcord.”22 The point of Daly’s statement is that, if we wait for 
the empirical evidence to come in, it will probably be too late to 
make choices.



chapter two

Foundations

Environmentalism is not an option like choosing one’s religion 
or political affi  liation. It is a responsibility and fundamental 
aspect of cohesive society, like respect for the law. It isn’t some-
thing we should debate teaching. If we breathe, if we consume 
anything, then we are each responsible for our part in that con-
sumption, like it or not. That society has failed to accept this 
responsibility is a result of placing ourselves at the center of our 
universe and believing we are here to dominate our surround-
ings. Unfortunately for where we fi nd ourselves today, the con-
cept that “man is the master of all he surveys” is at the root of 
most of what is taught in our schools. It is an idea that permeates 
our approach to education, and the authors believe it represents 
a fl awed logic that has outlived its utility.

We are always ready to applaud human ingenuity as the 
means by which our societies have grown and fl ourished, and we 
are mostly right in that celebration. We are, after all, remarkable 
creatures in our ability to reason and choose, to create art and 

21
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literature, and to hone our minds to perform critical scientifi c 
analysis. We have mastered agriculture, literally moved moun-
tains, and made habitable space where before there was only 
sea. No other species on earth shares our incredible potential to 
change our surroundings to suit our needs. The industrialization 
of our societies is what we consider the crown jewel in the story 
of our development.

Who can blame the founders of our industrial society for 
their aspirations for its growth? More of any good thing always 
seems like a great idea. As the Industrial Revolution progressed, 
life generally got easier for large segments of our population, 
especially for the newly formed middle class. Motorized trans-
port replaced horse and cart, more goods were available in more 
places, and for perhaps the fi rst time in our history common folk 
found themselves with leisure time on their hands. In times of 
plenty like those at the dawn of industrialization, it would have 
been diffi  cult to imagine any negative consequences. In fact, it’s 
taken more than two hundred years for us to begin to recognize 
the detrimental eff ects of our unbridled industrial expansion.

We cannot dismiss the benefi ts of that innovation in the 
form of increased comforts and quality of life, which seem to 
go hand in hand with development. Advances in the fi elds of 
medicine and technology have led to increased longevity and a 
more active populace, at least in more affl  uent countries. At the 
outset of the industrial revolution, when world population was 
still well under the two-billion mark, who could have known our 
resources were fi nite, or that industrial development would have 
a species-threatening dark side?

Yet, even at the turn of the last century, in response to a rap-
idly urbanizing America and the loss of individuality through 
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the industrial revolution, the “nature study movement” was 
born.1 Its advocates were the fi rst to include environmental edu-
cation as part of school curricula, and it became mandated in a 
few states. Learning about nature was an essential part of a pro-
gressive education. John Dewey, the great progressive educator 
and one of America’s most notable philosophers, believed that, 
by studying nature, students would develop not only an aes-
thetic sense but an ethical sensitivity as well. The movement’s 
goal was to take students outside and allow them to imagine a 
natural world, a world without people, a world before industri-
alization. By doing so, students would become more grounded 
and respectful of nature. The nature study movement encour-
aged students to plant school gardens in order to grow closer 
to nature and to ward off  what the movement perceived as the 
isolation caused by urbanization and industrialization.

As the nature study movement grew, adults became inter-
ested in studying and reading about nature. Authors like 
Henry David Thoreau and John Muir wrote books that were 
devoured by the public, perhaps much as nature documentaries 
are today.2

In many respects, the nature study movement was antiscien-
tifi c in that it focused on developing a moral link to nature, the 
consequences of which would, its proponents hoped, result in 
nature’s preservation.

The nature study movement died when many Progressive 
Era reforms died. It failed in the trenches of World War I, as 
conservation was redefi ned to refl ect the valuation of effi  ciency 
over natural diversity. Using natural resources to support the 
war eff ort was more important than saving natural resources. Yet 
its failure was not complete: it inspired midcentury conserva-
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tionists, who have had a much more direct impact on our cur-
rent thoughts on nature conservation, biodiversity, and environ-
mental education.

By the mid 1930s, Aldo Leopold was expressing ideas that 
would later be published in A Sand County Almanac. In this book, 
Leopold shared his observations of nature—to which he was 
deeply and poetically connected—under the threat of overuse, 
mismanagement, and pollution. He witnessed the disappear-
ance of wilderness and mourned the loss of the harmony he 
believed must exist between man and land. He saw this harmony 
as based on acceptance and appreciation of an interrelationship 
he believed existed between living things and their environ-
ment. He gained his perspective from contemplative interaction 
with his surroundings, understanding nature as admirer, hunter, 
farmer, and protector, rather than as an impartial and discon-
nected observer. Aldo Leopold is considered by many to be the 
father of land conservation and management movements. He 
remains a major infl uence in the fi eld, although at the time he 
lived, his eff orts toward local conservation were not particularly 
lasting or widespread.

In 1962, Rachel Carson, a fi sheries biologist turned nature 
writer published Silent Spring, based on her research into the ill 
eff ects and overuse of pesticides. Although the book has become 
one of the cornerstone publications of environmental aware-
ness, it was strongly contested at the time of its publication. Car-
son was publicly attacked both personally and professionally, 
primarily by chemical industry representatives, in an attempt 
to discredit her fi ndings and keep them from public view.3 In 
the fi nal analysis, however, Carson’s work was reviewed by 
President John F. Kennedy’s Science Advisory Committee and 
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found to be both credible and timely. The subsequent public-
ity surrounding the publication of Silent Spring, along with the 
recommendations spurred by Carson’s claims, eventually led to 
a nationwide ban on DDT and a new public awareness of the 
dangers of pesticide overuse. The controversy over the book 
marked the dawn of industry’s fi ght against the dissemination 
of scientifi c discoveries critical of industrial practices, especially 
when those practices were proved to cause adverse environ-
mental impacts. This was the beginning of the politicization of 
environmentalism.

Being an “environmentalist” increasingly became associated 
with liberalism, perhaps partly because slogans like “Ecology 
Now” were a familiar rallying cry of the counterculture of the 
1960s, which was also characterized by its strong antiwar and 
antiestablishment sentiments. The potential negative economic 
impacts that environmental protective legislation stood to make 
on conservative stronghold professions like logging and indus-
trialized agriculture and fi shing may have also spurred some-
thing of a backlash, further adding to the characterization of 
environmentalists as liberals. This was a windfall to those who 
would benefi t from the imposition of lesser or no regulations on 
industry, because it meant that the general public was less likely 
to take the issues seriously if they could be framed as the collec-
tive ravings of a bunch of “tree-huggers.”

As ideological divisions between liberals and conservatives 
widened, environmentalists were increasingly marginalized, 
until the word environmentalist became synonymous with a fringe 
element. This eff ectively meant that many underlying environ-
mental issues, being easier to discount, were marginalized along 
with the environmental movement.
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It is already diffi  cult in our world to understand where 
the truth of any given situation lies. We are pulled in many 
directions by governments, media, and religious leaders, to 
name but a few of the factors in play. Even if we are willing to 
invest the time to understand an issue, we often encounter views 
diametrically opposed to each other from seemingly legitimate 
sources, making it even harder to know what is true and what is 
not. As a result, news regarding adverse anthropogenic impacts 
on the environment, along with the long-term ramifi cations, has 
been largely discredited or ignored altogether by the general 
public until quite recently. Even now, in the face of overwhelm-
ing scientifi c evidence to the contrary, there are many who still 
believe global warming either doesn’t exist or poses no threat 
and isn’t worth worrying about. And without pressure from their 
constituents, politicians are unlikely to focus their attention or 
legislative eff orts on environmental issues.

In 2002, the No Child Left Behind Act (NCLB) was signed 
into law. The law represented a sweeping federal attempt at 
educational reform through implementation of standardized 
achievement testing in public schools, which was designed to 
compel schools to reach standards set by the individual states. 
The intent was to raise student performance in subjects like 
math, English, and science, as well as to increase institutional 
accountability. This was to be accomplished by the annual yearly 
progress requirement, which mandates that test scores must 
continue to increase over those of preceding periods, promoting 
and assuring better institutional performance. In theory, schools 
that failed to make annual yearly progress would be placed on 
a “failing schools” list and eventually would either improve or 
close. In practice this has not been the case.
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While there is much ongoing debate on whether the NCLB 
Act is worthwhile, its negative impact on environmental educa-
tion has been substantial. Teachers, under the NCLB Act, have 
been constrained to “teach to the tests,” which means there is 
increased emphasis in the classroom on making sure students 
prepare primarily for the subjects on which they will be tested. 
This has led to an eff ective decrease in environmental educa-
tion because it is not a subject that the architects of the NCLB 
Act care much about. As a result, environmental literacy has suf-
fered at the precise moment when society stands to benefi t most 
from increased awareness of environmental issues and causes.4

For the coming environmental challenges to our ways of life, 
we need to abandon the current defi nition of environmental-
ism with all its connotations. We must realize we all breathe the 
same air, drink the same water, need to eat, and need shelter 
from the elements. We must accept that we are each individually 
responsible for making sure we do no irrevocable harm to the 
natural systems that support us.

This collective responsibility has nothing to do with liberal 
or conservative values. In no way does it confl ict with religious 
or lifestyle choices. It is not a political issue and should not be 
treated as such. Without a habitable planet, political inclination 
won’t matter much anyway. In fact, one could go so far as to say 
protecting the ecosystem, and our place in it, is the necessary 
fi rst step for promoting any given political or religious beliefs to 
future generations.

It is critical that environmental education teach the con-
cept of individual responsibility, just as traditional education 
teaches respect for law and order or as religious education 
teaches its respective version of morality. This must become a 
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fundamental aspect of the environmental educational approach 
if we are to fi x the environment we teach about. Educators will 
need to overcome the idea one can simply opt out if one chooses 
not to acknowledge that environmental problems exist.

Some may see this approach as one that incorporates activ-
ism in the educational agenda and, thus, oversteps the tra-
ditional boundaries of public education. We have been told 
education must provide the evaluative tools necessary for stu-
dents to make informed decisions and become productive mem-
bers of our society—impartial tools that students can use to fi nd 
their own way in the world. But strict adherence to an impartial 
approach to public education design does not consider the peril 
that an increasing rate of environmental degradation creates. 
This fundamental educational principle is urgently in need of 
modifi cation.

It is also a common opinion among educators and policy mak-
ers that education should not include any attempt to change or 
infl uence behavior, because doing so might constitute some form 
of political advocacy. But there is really no diff erence between 
the widespread practice of teaching people to follow the laws of 
our societies (an action or behavior generally accepted as cul-
tural knowledge) and teaching respect and responsibility for the 
fi nite resources of earth on which our lives collectively depend. 
Learning about our life support system is a civic responsibility.

In California, we take pride in being at the forefront of the 
country in environmental awareness. The current Science Content 

Standards for California Public Schools, written in 1998,5 does not, 
however, specifi cally mention important environmental issues 
like pollution, CO2 and methane emissions, energy consump-
tion, oil dependency, or loss of biodiversity. There is almost no 
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mention of the linkages between anthropogenic impacts and 
environmental change.

The content standards are divided into several broad catego-
ries, including physical science, life science, and earth science, 
each of which is further divided into subcategories to accom-
modate additional information as students progress through the 
educational process. Environmental science is mentioned only 
in general terms and is certainly not emphasized or integrated in 
a meaningful way. The standards do not provide enough of the 
tools necessary for students to practically understand the envi-
ronmental processes that will likely change their world and their 
lives.

This does not mean that environmental education is not 
taught to California students. It is, but selectively, where indi-
vidual teachers or charter school boards have recognized the 
need, allocated the time, and provided the money. Where envi-
ronmental education resources exist, they tend to exist outside 
the system, either as elective teacher-enrichment opportunities 
or curricula sources, or in the form of student outdoor education 
programs. These, however, often require that teachers dedicate 
time for which they are not compensated, and many of the pro-
grams are not readily available to all students. The point here is 
that environmental education is not yet a signifi cant part of the 
public education system, but it should be.

The No Child Left Inside Act passed the U.S. House of Rep-
resentatives in September of 2008 by a margin of almost two to 
one.6 This legislation sought to integrate environmental educa-
tion into the federal guidelines established by the NCLB Act, 
create incentives at state level for development of environmen-
tal literacy plans, and provide funding for teacher training in 
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environmental education that would be conducted primarily 
outside the classroom in natural surroundings. The bill was the 
result of a grassroots coalition of conservation and education 
groups. Its passage sent a strong message to government that any 
educational reform must include a substantial environmental 
component. The 2008 version of the bill never became law, but 
the bill was reintroduced in 2009 in the hope that meaningful 
legislation will follow. As of the writing of this book, no such 
legislation has made it through either the House or Senate com-
mittees to which it has been referred.

In California, the Education and the Environment Initiative 
(EEI) was mandated by two assembly bills, passed in 2003 and 
2005.7 The initiative’s backers hope the EEI will lead the nation 
in providing environmental curricula to primary and second-
ary public schools in the state, with an overall goal of creating 
a high level of environmental literacy in students. The curricu-
lum is based on a set of environmental principles and concepts 
that refl ects causes and eff ects, which is missing from the current 
state science standards and even from in-depth presentations of 
current environmental issues. The EEI is expected to be inte-
grated into the state science content standards sometime in the 
near future, although it is doubtful this will happen before 2011 
or 2012, given the slow nature of the bureaucratic process. This 
eff ectively means the fi rst students to benefi t from a full EEI-
integrated curriculum will graduate from public school some-
time around 2022. Better late than never, but hardly in time for 
eff ective mitigation of the compelling environmental crises we 
are facing today.

What the EEI aims to accomplish is unquestionably worthy 
of support. It is the fi rst legislation of its kind, and was conceived 
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of and brought to fruition through the work of many dedicated 
and conscientious people over years of eff ort. The persistent 
delays and setbacks they encountered were a result of a systemic 
fl aw of modern public institutions: institutions are unable to 
respond expediently because they are subject to the politics of 
special interests.

We must now ask ourselves what environmental education 
ought to accomplish and in what time frame? Say we exclude 
changing student behavior as a goal of environmental education, 
because we deem it to be a form of advocacy, even though exist-
ing behavior leads us closer to adverse alterations to our envi-
ronment—as consumption rates and climate studies indicate 
will happen. Then we should ask ourselves why we are spend-
ing money and time on environmental education at all if it’s not 
expected to change our behavior in a way that directly impacts 
looming problems? It is not a reasonable use of public money 
to simply inform students about nature without teaching them 
ways they can act to protect it.

Environmental deterioration does not respect the time frame 
of public institutions, nor does it wait for assessment reports 
or pilot program evaluations. It is critically important for us 
to recognize that the next decades are strategically signifi cant, 
especially with regard to potential tipping points (which we’ll 
discuss in more detail in a later chapter), and that changes we 
eff ect sooner will have greater impacts than changes that come 
later. We must jump-start institutional processes, not only 
within state boundaries, but at national and international levels 
as well.

This can be accomplished only if we acknowledge our indi-
vidual responsibility and, as noted earlier, abandon the idea 
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that environmentalism is a political choice. To be practical, we 
need to ask ourselves: how likely is this to happen? Even if we 
are at the outset of a global environmental catharsis, are the 
institutions of government and enforcement even capable of 
moving fast enough to make a signifi cant diff erence in the short-
term eff ects of global warming? Given the bureaucratic process 
and the array of special interests at work, it is unlikely we will 
see eff ective legislation or policy in the near future.

Our educational institutions are often large and unwieldy, 
and the task of educational reform is, without question, a daunt-
ing one. But institutions are composed of individuals, and indi-
viduals can initiate grassroots eff orts with great eff ectiveness, 
even from within unwieldy institutions. From an educational 
perspective, the best hope for positive feedback in the short-
term probably lies with eff orts moving from the ground up 
rather than from the top down.

A review of environmental education must take the overall 
structure of public education into account. Simply shoving some 
environmental curricula into existing school programs probably 
won’t help much. Environmental education must motivate indi-
viduals to act on environmental problems, and it cannot accom-
plish this without an integrated approach.

Our educational process trends toward specialized, com-
partmentalized vocational training, and programs developed in 
response to the No Child Left Behind Act tend to exacerbate this 
by emphasizing some areas of study over others. Little thought 
is given to teaching logic, which one can argue is the basis for 
common sense. History, as well, has fallen by the wayside, as has 
literature, through which students can learn the morality of our 
societies. Civics, by which we may understand how to live and 
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participate in a democratic process, is not well incorporated into 
the current overall educational curriculum. How, then, can we 
expect our children to grow into involved, concerned, and pro-
ductive citizens capable of supporting the democratic ideals we 
supposedly live by if we fail to provide them with the experi-
ence to do so?

The democratic system in the United States depends on an 
informed citizenry. The founders of the American republic 
believed this and viewed an educated populace as both a criti-
cally important defense against the rise of tyranny and a funda-
mental necessity for self-government. Thomas Jeff erson was a 
strong proponent of national public education.8 He advocated 
providing a formal education as a basis for lifelong learning, a 
pursuit he believed represented humanity’s purest endeavor. 
Success, in Jeff erson’s opinion, was not monetary but rested on 
contribution to and participation in the collective society.

But success in today’s societies is generally measured in 
monetary terms. For example, when we talk about the status 
of nations, we rank them by economic progress as developed, 
developing, or underdeveloped nations. We would not apply 
the term developed to a society that had learned to care physi-
cally and culturally for its people if it lacked economic or indus-
trial infrastructure. In providing students with tools for leading 
productive, successful lives, we may need to reevaluate our 
defi nitions of success to accommodate our changing world of 
diminishing resources and increasing population.

John Dewey believed schools are social institutions where 
students learn from experience within a community rather than 
through abstract lesson plans that have little bearing on the stu-
dents’ individual realities. Educative activity, reconstructed or 
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transformed, reveals the value or meaning of the experience, 
thereby increasing the ability to direct subsequent experience.

Dewey saw teachers as members of an organic community 
rather than as those whose job it is to “impose certain ideas 
or form certain habits.”9 He envisioned the teacher as a sort 
of guide who provided infl uences appropriate to the commu-
nity and then helped students to respond to these infl uences. 
Dewey believed careful and sympathetic observation of the stu-
dent’s emerging interests, which he saw as signs of their growing 
power, would reveal developmental stages reached and off er a 
preview of what infl uences to apply in later stages.

Dewey also believed political responsibility rests not only on 
government but also on the individuals living in a given social 
system, and this capacity for political responsibility would 
emerge through the public education experience. Current pub-
lic education, especially since the passage of the NCLB Act, 
misses these important concepts by instead emphasizing stan-
dardized achievements and short-term assessment, an emphasis 
that tends to further separate the goals of public education from 
that of fostering good citizens.

The rate of adult illiteracy in America around the time Dewey 
was writing My Pedagogic Creed was high, with 20 percent of the 
population unable to read or write in any language. As the twen-
tieth century progressed, the nation’s illiteracy rate underwent a 
prolonged and dramatic decrease, and in 1979 it dropped to just 
under 1 percent of the population.10 It is important to remember, 
however, that these statistics refl ect a strict defi nition of literacy 
as the ability to read and write simple sentences, and literacy 
tended to increase as public schools became more accessible to 
the general population.
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Functional literacy, on the other hand, attempts to quantify 
the ability to function in everyday society and is measured by 
a variety of things, including the ability to read and compre-
hend job postings, past-due notices, and instruction manuals and 
to solve simple arithmetic problems. The degree of functional 
literacy in society is hard to calculate, considering the broad 
scope the term encompasses. There is strong speculation that 
the percentage of functionally illiterate adults in Western soci-
ety has increased in the last fi fty years. If true, this would help 
explain a decline in civic concern and an increase in political 
apathy. Environmental education must foster functional literacy 
if it is to accomplish any measurable impact on environmental 
problems.

The barrage of information confronting us today is unpar-
alleled in human history. We surf the Internet, watch record 
amounts of television, check e-mail, monitor an ever-expanding 
array of social networks, endlessly text-message each other, and 
chat on cellular phones, all the while plugged into our iPods. 
All this input ought to enrich us, but instead of being better 
informed, we are becoming more frustrated and confused by 
the sheer quantity of information there is to digest. This invokes 
Aldous Huxley’s Brave New World and what Neil Postman sum-
marized when he wrote, “The truth would be drowned in a sea 
of irrelevance.”11

As a result of information overload, we increasingly turn to 
blogs or television for synopses of current events and issues. On 
the surface, this seems like an effi  cient choice for a busy popu-
lace, but the media tends to play to an identifi ed audience, and 
objective journalism tends to drop by the wayside. As Matthew 
Kerbel writes, “If it bleeds, it leads,” referring to the media’s 
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focus on stories that attract consumers.12 As a result, the gap 
between liberal and conservative widens, and our ability as citi-
zens to reason and compromise diminishes. Meanwhile, we tend 
to abbreviate communication and summarize knowledge. These 
are trends that do not foster working together to solve environ-
mental or any other problems.

The environmental problems we face have been exacerbated 
by the lack of defi nitive action on almost everyone’s part. Where 
several decades ago one might have argued we didn’t know any 
better, that argument simply doesn’t hold much water anymore. 
There has been much disinformation and foot-dragging on the 
part of our industrial and government leaders, who have taken 
advantage of our shortened attention spans to prolong profi t-
ing from old technologies and squeezing the last drops out of 
diminishing resources. An educated and motivated citizenry 
would not have allowed this to happen so easily, if at all. Pub-
lic education must accept some of the responsibility for fail-
ing to keep pace with the needs of an increasingly complex 
society.

Notwithstanding, much has been accomplished through 
the eff orts of environmental educators, most of them working 
via self-organized, independent channels. The strides made in 
environmental education have had a massive impact on public 
awareness in a relatively short time frame and are an excellent 
example of grassroots success in the face of numerous obstacles, 
including sluggish institutions and political attacks. Without 
environmental education, we likely would not now have wide-
spread recycling, environmental impact assessments, cleaner air 
and water in many communities, local decreases in pollution 
and urban runoff , and increased industrial accountability, to give 
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just a few examples. But this is not enough. The successes of 
twenty years ago are not the successes needed today. As envi-
ronmental education meets a social climate that is perhaps more 
open to its message, it must take healthy doses of self-evaluation 
and develop fl exibility, as well as return to the grassroots men-
tality present at its birth and rebirth.



chapter three

What Went Wrong

The Oxford American Dictionary defi nes denial as the refusal to 
accept that something unpleasant or distressing is true. In a 
generic sense, we of the industrialized nations of Earth are a 
populace in denial about impending environmental impacts to 
our collective well-being. We have blatantly ignored the bad 
news for decades, all the while refusing to acknowledge the 
unsustainable nature and long-term ramifi cations of our run-
away, fossil-fuel-powered consumption. If only 30 percent of the 
scientifi c predictions about global warming and resource deple-
tion come to pass, humanity will soon face profound changes 
in our surroundings, our security, and our standards of living. 
If the predictions are 80 percent right, humanity will face the 
new reality of an uncertain future characterized by an unprec-
edented population crash.

Denial and inaction on such a grand scale is not the fault of 
any one element. It is perhaps a side eff ect of how our societ-
ies regard themselves, a complex combination of factors that 
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include our individual motivations, how our public policy is 
shaped, shortcomings in our educational institutions, and the 
profound eff ects of media. To say that environmental education, 
of and by itself, could have changed the situation in which we 
now fi nd ourselves would be naive. To gain insight into how and 
where environmental education may fi t in to a possible solution, 
we need to look not only at its design, implementation, and pur-
pose but also outside its scope to understand some of the other 
potential causes of our collective denial.

In his prophetic, yet ill-received “crisis of confi dence” speech 
to the nation in July of 1979, President Jimmy Carter pointed out 
that “human identity is no longer defi ned by what one does, but 
by what one owns.”1 He went on to describe what he believed 
was the most pervasive threat to democracy, “the erosion of our 
confi dence in the future.” Carter believed that Americans were 
losing their faith not only in government but also in education, 
news media, and other institutions of democracy. One manifes-
tation of this, he said, was the fact that two-thirds of Americans 
didn’t even bother to vote.

President Carter was speaking to a discontented nation 
saddled with infl ation, high unemployment, and a major 
energy crisis. The crisis was the result of a panic triggered by 
increasing oil prices when supply was temporarily interrupted 
by the Iranian revolution and the fall of Shah Reza Pahlavi. 
This crisis followed on the heels of the 1973 oil crisis, which 
occurred during the Nixon administration when the Organi-
zation of Petroleum Exporting Countries imposed a politi-
cally motivated oil embargo that sparked massive increases in 
crude oil prices coupled with cuts in OPEC oil production 
and exports.
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Interestingly, these energy crises stimulated legislation like 
the Emergency Highway Energy Conservation Act of 1974, 
which imposed mandatory conservation in the form of reduced 
national speed limits, and the Energy Policy Conservation Act 
of 1975, which, among other things, established fuel economy 
standards for automobiles. High gasoline prices stimulated pub-
lic interest in subcompact and economy cars that were smaller 
and more fuel-effi  cient than their heavy, gas-guzzling predeces-
sors. By the late 1970s, muscle cars like those of the 1950s and 
1960s were all but gone from the American marketplace. Car-
pooling, increased public transportation, and high-occupancy 
vehicle lanes burgeoned as a matter of need. The development 
of alternative energy sources like solar power was encouraged 
by government through subsidies and the opening, in 1977, of the 
Solar Energy Research Institute. It was a time when public envi-
ronmental awareness was growing, at least at the grassroots level. 
It was a time, perhaps the last time, in which our leaders spoke 
openly and regularly of conservation and individual sacrifi ce for 
the common good. But it is worth asking ourselves why our soci-
ety abandoned the roots of conservation mentality. We had it, 
but we lost it.

When Ronald Reagan took offi  ce in 1981, he did so on a plat-
form that promised economic growth and prosperity coupled 
with reductions in government-imposed regulations as the 
answer to America’s energy problems. Conservation, he said, was 
not the sole answer to America’s energy needs.2 Under Reagan, 
the budget for solar energy development was slashed and tax 
credits for solar installations were allowed to lapse, thereby end-
ing any signifi cant governmental support for alternative energy 
development. Reagan went so far as to remove the solar panels 
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that Carter had installed on the White House. The politicization 
of environmentalism took a sharp upward turn during the Rea-
gan years, with the appointment of James G. Watt as secretary 
of the interior and Anne Gorsuch as head of the Environmental 
Protection Agency, both of whom were known for their antien-
vironmentalist views and policies.

Oil prices began to decline in the 1980s as a result of a weak-
ening of OPEC and the availability of oil from sources other 
than OPEC producers. U.S. energy consumption, which had 
decreased in the late 1970s, turned upward once again. Evidently, 
the message that Carter had hoped to impart in his speech had 
not taken hold. It seemed that Americans did not like to be told 
they needed to give something up, something they believed 
was rightfully theirs. Never again did a mainstream politician 
suggest the public use less of something. Even today, in what 
seems superfi cially to be a kind of “green renaissance,” our lead-
ers speak of developing sources of alternative and sustainable 
energy, but not of reducing demand and consumption. Perhaps 
the real lesson of the Carter era was the one learned by our poli-
ticians: if one wants to remain in offi  ce, it is best not to ask voters 
to sacrifi ce anything, ever.

As America forgot about the lean times of the 1970s, consum-
erism began to grow exponentially. There was a growing sense 
of entitlement that spurred an increased demand for larger, 
more powerful automobiles, cooler air-conditioning, hotter 
heat, bigger homes, and more of everything. High-powered 
muscle cars returned, followed by an invasion of sport utility 
vehicles, culminating in the popularity of oversize gas-guzzlers 
like the Cadillac Escalade and the consumer version of the mili-
tary transport vehicle the Hummer.
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American homes got bigger as average residential square 
footage more than doubled between 1950 and 2005. Where 34 
percent of new homes built in 1970 had central air conditioning, 
in 2004 that number was 90 percent.3 The term McMansion has 
found its way into our modern vocabulary, used to describe the 
emerging trend in supersized middle-class homes. Oddly, trends 
show that household sizes have steadily decreased in America,4 
so it seems we have convinced ourselves we need more living 
space for fewer people, instead of sensibly learning how to get 
more out of less.

The loss of confi dence Carter warned America about has 
indeed happened. The Reagan era ushered in a prolonged period 
of prosperity, but neither confi dence in government nor a unity 
of purpose has returned. Over the last half century, the Ameri-
can legislative process has undergone a metamorphosis, making 
law makers more likely to listen to lobbyists or special inter-
est groups than the will of the people, further exacerbating our 
frustration and alienation. In allowing this to occur, Americans 
have abdicated their rights and responsibilities as citizens of an 
important experiment in free democracy. Today, the importance 
of participating in the process of government is not taught in a 
meaningful way in American schools.

As we retain less and less sense of community, we tend to 
focus more and more on our individual well-being. Procuring 
the outward manifestations of success has become more impor-
tant to us than developing our place as integral members of 
society. The accumulation of wealth, and the trappings that go 
along with it, have taken precedence in our lives, and we do not 
feel complete without money and things. We no longer strive 
toward moderation, nor are we developing skills for determin-
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ing how much is enough to live a good life. Our surroundings, 
our role models, our media, all reinforce in us the ever-present 
message that more is always better, that wealth and the power 
it commands are paramount. We live in a society that has trou-
ble accepting itself, where any sense of belonging to a common 
eff ort is muddled or lost entirely in our collective rush toward 
affl  uence.

Perhaps this is a good time to refl ect on the recent wave of 
fi nancial Ponzi schemes,5 investment swindles that pay unusu-
ally high returns to investors, and whose payouts either come 
from the investor’s original money or are funded with money 
from new investors. Ponzi schemes depend on continual growth 
to draw investors in, but they are doomed to eventual collapse. 
Collapsing fi nancial Ponzi schemes off er a preview of what hap-
pens when the ecological Ponzi scheme, on which much of the 
industrialized world’s consumer culture is based, collapses. An 
ecological Ponzi scheme is based on fossil-fueled economic 
growth that has increased the earth’s population far beyond 
sustainable levels, made it commonplace to buy products from 
across oceans, and created needs for depletable raw materials. 
The ecological Ponzi scheme works as long as there is a new 
“developing” nation to exploit for cheap labor and undervalued 
raw materials. As long as globalized corporations can move from 
country to country, extracting materials and availing themselves 
of cheap labor pools, developed nations can continue to have 
their inexpensive products. The costs are deferred to future gen-
erations, who will have to deal with the consequences of pollu-
tion, atmospheric CO2, and the collapse of local economies.

In a society like ours, which places such high value on the 
accumulation of wealth, any impediments to business or the 
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free marketplace are often perceived as obstructive and are usu-
ally met with hostility or disbelief. Environmental protection, 
conservation, even energy frugality are seen as constraints to 
economic growth, especially when the ill eff ects of environmen-
tal degradation are not immediately detectable to the public at 
large. This situation is complicated by the fact that many of the 
scientifi c concepts explaining today’s environmental problems 
are not easy to understand. Scientifi c and academic institutions 
have done little to ameliorate this problem—an excellent argu-
ment for including profi ciency in communication skills in any 
study of science.

This chapter is not intended solely as a discussion of the 
United States’ social and political climate, although the pre-
ceding examples are decidedly North American. These kinds 
of societal changes are found throughout the world, perhaps 
tied to the omnipresent nature of modern media. Open space 
on earth is shrinking; rural areas are becoming fewer and less 
populated as we globally gravitate toward urban centers.6 Where 
the United States was once the dominant capitalist industrial 
economy, India and China are acquiring a healthy share of the 
global market. So called developing nations now suff er the same 
environmental growing pains that America suff ered, whether 
they choose to acknowledge and address it or not. In most coun-
tries, including in America, economic expansion still takes pre-
cedence over environmental protection.

The human state of denial exists globally. It is as though we 
have set aside any common sense in favor of short-term gain, 
and in doing so, we no longer consider or acknowledge our con-
nection to the earth that sustains us. We think and teach that we 
are the masters of our own destinies, but this kind of thinking 
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has serious fl aws, which become increasingly obvious as we col-
lectively move closer to destroying ourselves. This is one place 
where education can help us make some space in our thinking 
for the communal nature of the resources we depend on. Things 
like air, oceans, and freshwater belong to all life, not to a given 
nation, people, or species.

It is easier, perhaps even desirable, to look away when 
confronted by the magnitude and complexity of our current 
environmental dilemma. Believing that we, as individuals, can 
somehow bring about change, is probably somewhat simplistic. 
Local recycling is a nice idea, if everybody were to do it, but 
that’s not happening. Environmental education must go beyond 
recycling programs and teach us how to achieve measurable 
and increasing impact by reducing our human footprint substan-

tially in a lifelong endeavor. It must also show us that individual 
voices become louder in concert, and help us to appreciate that 
the problems we face are common to all of us, not subject to reli-
gious or political beliefs. Environmental education must clearly 
illustrate that there is only one earth, and we’re all on it together.

If we look to history for examples, we fi nd repeated instances 
where a motivated group triggered events that changed the 
course of history, frequently in the face of impossible odds. 
Environmental education has failed to teach us these lessons on 
a grand scale. Even though environmental advocates can talk 
the talk, the scope of real and measurable change is simply not 
broad enough. Awareness programs and schools do not currently 
teach fl exibility or the critical importance of self-evaluation in 
the process of creating positive change. If one path seems like 
the sure way to proceed but fails to produce measurable impact 
on the problems it seeks to address, it must be modifi ed or 
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abandoned entirely in favor of something new. Diverse strate-
gies must be applied simultaneously, and we can learn from both 
the successes and the failures of alternative approaches. Such a 
process of adaptive management must continue until concrete 
results are obtained. It is not enough to initiate legislation that 
bogs down or transmogrifi es in the lawmaking process. Our 
leaders’ habit of engaging in endless discussion and speculation, 
eff ectively pushing any real change far into the future, need not 
be tolerated. But how would we know this if we are not taught it? 
Educational institutions have not eff ectively taught us to exer-
cise our collective buying power to stimulate immediate reduc-
tions in greenhouse gases, pollution, and overuse of resources 
by withholding our money from conglomerates who care little 
for our collective welfare and everything for their short-term 
profi ts. Withhold the cash and change will come quickly. Indus-
try’s bottom line is, after all, to get the money, and money is the 
ultimate regulator.

In the last fi fty years, our educational institutions have 
changed, becoming, as noted in chapter 2, more focused on test 
scores than on the quality of overall education, something not 
easy to quantify. However one defi nes education, we do a great 
disservice to future generations if we do not fi nd a way to impart 
the skills necessary for living fruitful lives irrespective of career 
choice. Our schools attempt to teach job skills for economic suc-
cess, but in the process they fail to teach aesthetics, reason, the 
importance of a sense of community, civics, morality, evalua-
tion, and compromise—the fundamental building blocks on 
which free and sustainable societies will be constructed.

While increasing the quantity (and quality) of environmental 
curricula in our schools is necessary and important, such cur-
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ricula cannot be eff ective unless they are relevant to the lives 
of those they are meant to aff ect. If they are not, this may even 
prevent the desired results. There is some speculation that 
overemphasizing environmental problems, especially for chil-
dren in the early stages of development, may create a kind of 
disassociation.7

Creating environmentally aware students in a society that 
does not recognize the gravity of the environmental problems 
it faces is not likely to have much of an impact on those prob-
lems. There exists a fundamental disconnect between what we 
are taught in school and how we behave in our everyday lives, 
at least where environmental education is concerned. This is 
something little-studied and very diffi  cult to measure, but over-
coming this disconnect is vital. Doing so will require all the cre-
ativity, sensitivity, and fl exibility we can muster. It will require 
the combined eff ort of people from all walks of society.

We, the authors, both live and work in California, where the 
regular curricula of some public school districts teach environ-
mental science and awareness, even though California’s science 
content standards don’t include these topics. Some schools even 
off er outdoor programs. Some private schools we’ve worked 
with have comprehensive environmental outdoor education 
programs for students at all age levels. In working with students 
from our area, environmentally educated and aware as they 
often are, we have not found them particularly committed to 
changing their consumption habits or willing to sacrifi ce crea-
ture comforts for the benefi t of the environment. This is not to 
say they do not know the material; they do, but it does not seem 
to foster signifi cant action. Frequently, our impression has been 
that the more opportunities presented to students for what we 
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think are “meaningful outdoor educational experiences,” the 
less interested they seem to be in participating. This has led us 
to the conclusion that what might seem meaningful to educa-
tors is not necessarily meaningful to students, because it fails to 
make a relevant connection to their personal experiences. This 
may seem obvious, especially given that students are not usually 
the ones choosing what they will be taught, but it takes on more 
signifi cance when we consider the fact that we hope environ-
mental education will change behavior and thereby off set envi-
ronmental degradation.

Relevance may be the toughest hurdle environmental educa-
tion faces in changing behavior. It is overly simplistic to think 
that, because we teach ecology, or citizenry, or any of the top-
ics discussed in this book, students will realize their connection 
to their environment. Eff ecting changes in behavior that have 
positive, signifi cant impact on the environment will take much 
more than just curricula. Somehow, we must stimulate some 
relationship to nature that makes sense, given our lifestyle and 
career choices. This applies not only to students but to all of 
us. We need to care about the things we are asking ourselves to 
preserve.

Unsupervised outdoor play is rapidly becoming a thing of 
the past, and children today are at risk of what author Richard 
Louv calls the “nature-defi cit disorder.” In his book Last Child 

in the Woods, Louv eloquently illustrates how, as our urban soci-
eties progress and expand, our children are losing touch with 
where it is we all come from. While Louv’s book deals mostly 
with childhood encounters with nature (unquestionably when 
our concepts of the world are formed), the loss of context he 
talks about is a problem we all face, at any age.
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The majority of humanity now dwells in cities, where the 
closest we get to the sources of our food is our trip to the local 
supermarket. What open spaces remained within the confi nes 
of our cities have been systematically bulldozed into housing 
developments and industrial parks. Urban parks and greenbelts 
without economic potential are infrequent in urban planning. 
Even the stars of the night sky are hardly visible, obliterated by 
the glow emanating from millions of urban electric lightbulbs.

We work to survive, and in our spare time we play video 
games, watch television, work out at the local indoor gym, or 
surf the Internet. We spend our time in cyberspace frolicking 
with e-mail, text messaging, or logging into electronic social 
networks, where communication is abbreviated and quick. Even 
when we do get outside for some recreation, many of us plug 
into iPods to listen to our favorite tunes, thereby excluding the 
sounds of the world around us and insulating ourselves from 
face-to-face encounters with other humans. Unfortunately for 
the future of environmental conservation, these are the things 
our societies seem to care about.

No parent wants his or her child to grow up afraid. But fear 
has crept into much of what we do, undermining how we view 
the world. For parents, the world outside their infl uence may 
seem a hostile and foreboding place for children. Media bom-
bards us with stories of kidnappings, sexual abuse, school vio-
lence, and drug addiction, leading us to mistrust anyone we 
don’t know or who might appear diff erent from us. We hear of 
wild animal attacks, threats from disease, and the presence of 
sleeping terrorist cells, all of which lead us to mistrust the space 
outside of what we perceive to be within our control. Overpro-
tectiveness, motivated by simply wanting to protect the ones we 
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love, may have a darker side, a societal undercurrent of fear and 
mistrust that it may inadvertently foster.

We long for safety and security, but our leaders and our media 
teach us to seek it through insulation, fortifi cation, or avoidance. 
There are risks in the world, indeed, but learning to temper the 
exaggeration of fear with reality may help us become stronger, 
more compassionate and tolerant people. These are qualities 
that will permit a spirit of cooperation to develop and fl ourish, 
qualities that education can help develop.

Environmental education faces a diffi  cult challenge: how to 
address what is clearly “the bad news” while simultaneously cre-
ating a capacity for action in our students, our citizens. There 
is no clear or easy solution to this, but we must do more than 
simply focus on scientifi c literacy. We must nurture the develop-
ment of individual morality, a sense of poetry and literature, and 
a historical perspective, things that give context to our human-
ity. Without these, it is unlikely we will care enough to protect 
our collective future.

Much, however, has been accomplished in a relatively short 
time. Look at the vast array of environmental organizations; the 
segments of academia focused on environmental science, law, 
and public policy; and the spectrum of governmental agencies 
on the planet occupied with policy making and regulation of 
environmental laws. The very existence of these organizations 
and institutions is a credit to environmental awareness and the 
spread of information in our society. If we consider that it has 
been less than fi fty years since Rachel Carson wrote Silent Spring 
which directed mainstream attention to the severity of human 
impacts on nature, the remarkable growth of the green move-
ment is nothing short of extraordinary.8 Why then don’t we see 
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measurable reductions in the progression of environmental 
degradation? Has the “environmental community” lost some of 
its ability to bring about change? Questions like these probably 
don’t have answers, but there are several related points worthy 
of discussion and thought.

Like the labor movement that preceded it, the environmen-
tal movement took shape in an atmosphere of adversity origi-
nating with the industrial sector, which has a long, sometimes 
bloody, history of fi ghting regulation. Regulation, to an indus-
trialist, is an intrusion and is often perceived as government’s 
meddling in the aff airs of the free market. It represents unknown 
costs not easily controlled and is something to be resisted with 
vehemence and determination. As opulence often shares the 
bedroom with power, those promoting environmental reform 
were confronted with an unprecedented barrage of antagonism 
launched by industry and served up via elected offi  cials, legisla-
tive process, and the media. Progress was diffi  cult and slow, and 
opponents were many and well fi nanced and organized.

In the face of such overwhelming resistance, is it possible that 
the environmental movement lost some objectivity in design-
ing and implementing its approach to outreach? Environmental 
advocacy groups may have overlooked the importance of estab-
lishing some common ground with the more conservative fac-
tions of society. In failing, early on, to focus on the widening 
philosophical and political gaps in our society, the movement 
itself may have inadvertently fueled the unfair characterizations 
and contributed to its own isolation from the mainstream.

Some environmental ideals, however, have germinated in 
typically conservative strongholds of society. The organiza-
tion Ducks Unlimited originated in the hunting and outdoor 
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sports community, a faction not traditionally allied with the 
green movement. Now one of the world’s largest wetlands and 
waterfowl conservation groups, it endorses eff orts to reduce 
global emissions.9 Ducks Unlimited is an excellent example of 
how conservation awareness can grow out of individual cir-
cumstances or pursuits. Hunters need space and waterfowl for 
successful hunting, and the conservation of wetlands assures 
them future access to what they value and perceive as their 
heritage.

The establishment of marine protected areas, on the other 
hand, has met opposition by sportsmen and -women. One of 
the strongest and best organized sources of opposition is the 
sportfi shing community, which does not want its access to fi sh-
ing grounds to be regulated or restricted. But while it may be 
diffi  cult to fi nd a middle ground between those who want 
restrictions and those who don’t, both sides undoubtedly have 
central and common concerns. Things like depletion of fi sh 
stocks and the potential for exceeding potential tipping points 
in the marine food chain will adversely aff ect the future of 
sportfi shing.

Along similar lines, commercial fi shers along the Pacifi c 
Coast of the United States have become increasingly aware of 
the adverse impacts to the salmon fi shery (and their livelihoods) 
resulting from logging industry practices like clear-cutting, the 
eff ects of upstream pollution, and the diversion of freshwater 
from rivers and deltas for agricultural development.10 As the 
eff ects of the human assault on nature worsen, environmental 
allies will come from all walks of life, all cultures, all nationalities. 
This will present continuous new opportunities to build respon-
sible stewardship and strengthen the foundation of environ-
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mental protection. Substantial and diverse educational eff orts to 
accomplish this should already be well under way, but gener-
ally they are not. Perhaps, as the impacts become more visible, 
the environmental education community should work harder 
to fi nd and build on these potential commonalities. Localizing 
education to highlight and build on such commonalities might 
help forge alliances for environmental protection, whereas dis-
agreement and hostility between stakeholders was previously 
the status quo.

Any self-respecting “What Went Wrong” chapter wouldn’t 
be complete without at least the mention of cooperation and 
sharing—and its lack—in the environmental, academic, and 
scientifi c communities. This topic warrants deeper discussion, 
and receives it in later chapters, but some cursory discussion is 
necessary here.

There is a decided lack of cooperation within the ranks of 
the green movement, as is common to many political coalitions. 
Territoriality is partly a reaction to the perception of threat, and 
perhaps because many environmental organizations grew up in 
an atmosphere of adversity and obstructionism, this fostered 
the rise of competition, protectiveness, and distrust. Perhaps 
this atmosphere is a result of diverse ideologies and methods of 
arriving at what is probably the common goal. Perhaps it arises 
from the perceived competition involved in securing private and 
public funding or fi nding and keeping infl uential board mem-
bers. Diff erences of opinion will always exist in any human pur-
suit; they are a healthy occurrence and, in many cases, enable us 
to grow and learn. But with so much at stake, the environmental 
community cannot aff ord to waste time or hard-won resources 
on interorganizational or interagency quibbling.
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Industry and special interests do not waver in their resistance 
to environmental regulation and change. They collectively avail 
themselves of all weapons in the arsenal to hold power and infl u-
ence, including retaining expensive and infl uential lobbyists and 
funding large political campaign contributions, to name only 
two of their highly eff ective strategies. And they are winning 
the fi ght so far, by maintaining a unity of purpose that ought 
to serve as a methodological role model for the environmental 
community. Failure to work together eff ectively toward a com-
mon goal gives those opposed to change a signifi cant advantage 
and pushes any possibility of success further into the future.

When we ask what went wrong with the environment and 
the environmental education that was designed to protect it, 
there are no clear or easy answers. It is important, however, 
to understand how previous eff orts may have fallen short, if 
we hope to set things right. The environmental problems we 
face are numerous, integrated, and sometimes subtle and hard 
to conceptualize as a whole. Conditions favorable to promot-
ing environmental awareness have deteriorated on educational, 
political, and social levels.

Our world is an increasingly complicated place, and it is dif-
fi cult for individuals to set aside the time and eff ort necessary 
for informed participation in government process. Even if the 
populace were highly motivated toward political involvement, 
the legislative process has become so complicated and convo-
luted that it is not readily comprehensible or accessible to most 
citizens with normal time constraints.

Television and the Internet have opened the doors to a fl ood 
of information, but at the same time that the media has grown 
omnipresent, objective journalism has suff ered immensely and 
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the quality of information has suff ered with it. Even with all 
the world’s knowledge at one’s fi ngertips, it is diffi  cult to know 
where any truth really lies. As a result, we have made it a rela-
tively easy task for governments, global corporations, and even 
fanatics to present their opinions as immutable facts. This is 
one reason America is late in addressing the problems associ-
ated with global warming. In the face of overwhelming scientifi c 
evidence to the contrary, the George W. Bush administration 
told Americans the problems simply didn’t exist. And America 
bought it.

When confronted head-on, the problems can leave one over-
whelmed by a sense of helplessness that inhibits positive action. 
If environmental education is to be successful at all, it must 
overcome this obstacle and instill hope and confi dence while 
informing people and asking them to act on what is taught.

Most of us expect the deterioration of our world to aff ect 
our children and future generations but not us. We believe that 
educational eff orts must be focused on young people, because 
they might somehow solve the problems we created. But the 
absence of concern for nature is visible in all of us. Who we are 
today shapes how the future will be. Despite our aspirations or 
hopes, our children will grow up to be whom they wish to be, 
conservationists as well as industrialists. It is important that we 
teach them literacy, responsibility, aesthetics, and morality, and 
one excellent way to do that is to strive for that knowledge our-
selves. We too must change if we want our youth to change. The 
responsibility falls on all of us, and we have not widely acknowl-
edged it. We concurrently share a moment unprecedented in 
human history: we have a preview of our own destruction, or 
our own salvation. The future is shaped only in the present.
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Our sense of community has faltered as the accumulation of 
individual wealth has taken the forefront in our societies. This is 
tied to what goals we set for our educational and social institu-
tions. Continuing to focus education on what is eff ectively job 
training, instead of providing an education that promotes life 
training, is neither in our best interests nor in the best interests 
of our species. The trend toward specialization must not over-
shadow the path toward a complete and general education. We 
ought not to ignore poetry, literature, history, and art in favor of 
compartmentalized scientifi c study, business administration, or 
other professional paths.

In later chapters we propose some turning points for envi-
ronmental education design and implementation. These are not 
starting points, as those are already a part of our environmental 
history, but rather ideas for nurturing a new awareness that will 
lead people to act and enable them to make the tools for creat-
ing change.

What message does the United States, the self-proclaimed 
leader of the free world, send to other countries if its people 
care little for the common good and everything for individual 
accrual of wealth? How can America expect developing coun-
tries like India or China to mitigate their growth with envi-
ronmental restraint when it failed to do so in the course of 
acquiring its wealth and superpower status? And, most impor-
tant to this text, are these not questions and concepts that ought 
to be discussed and debated in American classrooms?

One thing comes through clearly: either we shape our future 
or stand passively by while it shapes us. The fi rst option is uncer-
tain, the latter . . . ominous.



chapter four

Accountability and Institutional 
Mind-Set

To better understand how education, environmental or other-
wise, plays an important part in addressing the potential eff ects 
of climate change, we need to know something of how social 
consciousness is shaped and formed. The combined eff ects of 
media and governments tend to infl uence how societies per-
ceive reality. What we all believe to be possible, or impossible, 
often has little to do with practicality and much to do with col-
lective perceptions and beliefs. To be eff ective and relevant, 
educational eff orts should fi t into the trends and rules of the 
societies in which they exist, and before we can make this hap-
pen we must examine the nuances of how various stressors 
interact to form our collective state of mind.

The documentary An Inconvenient Truth seemed to mark a 
turning point in public awareness of global warming. The 2006 
fi lm made strong, convincing arguments for action on the part of 
individuals and governments alike and refuted the claims of the 
Bush administration that global warming was a vague, scientifi c 
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uncertainty. Although some public skepticism remained as to 
whether human activity is the culprit, there seemed little ques-
tion that global warming posed a serious and imminent threat to 
biodiversity on Planet Earth.

Since then, discussions about the eff ects of climate change 
that have been prevalent both in public discourse and the world 
media seemed to shift from questioning the very existence of the 
threats to fi nding the best solutions to them and, more recently, 
to living with them.1 Finding clean, effi  cient, and sustainable 
energy sources; regulating fi sheries to achieve sustainable takes; 
controlling carbon emissions through cap and trade scenarios; 
and investing the development of environmentally sustainable 
technologies are just a few of the topics now commonplace in 
the news and on the agendas of governments worldwide. Most of 
us are now aware of our respective “carbon footprints,” and the 
popular demand for all things green is generally increasing. Ten 
years into the new millennium, it seems that the era of environ-
mental denial might fi nally be behind us, and that humanity is 
beginning to take steps to address these serious environmental 
problems. But are we really doing anything concrete, or is this 
just a new kind of empty rhetoric on the part of our leaders, 
pundits, and even ourselves?

In 2009 the American Clean Energy and Security Act, also 
known as the Waxman-Markey bill, passed the House of Rep-
resentatives and moved to the Senate for further negotiation in 
the form of the American Clean Energy Jobs and Power Act.2 
Among other things, the bills introduced cap-and-trade sce-
narios for controlling industrial emissions and mandated reduc-
tions in overall outputs of greenhouse gases. The House version 
set forth a 17 percent reduction in greenhouse gases from 2005 
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levels by the year 2020, and when introduced the Senate bill 
upped that to a 20 percent reduction. Both versions, however, 
off er lower reductions than what the Intergovernmental Panel 
on Climate Change recommends as a minimum.3 We must also 
remember that IPCC suggestions come from a consensus docu-
ment and are, by nature, conservative. In light of the progression 
of environmental degradation outlined in chapter 1, the pro-
posed reduction seems grossly inadequate.

As well intentioned and committed as the proponents of 
these bills are, legislative compromise has whittled away at what 
was originally proposed, undermining the strength and eff ec-
tiveness of the legislation. At this writing, climate legislation is 
stalled in the Senate because of partisan bickering. There is a 
good possibility that no compromise will be reached at all. The 
cap-and-trade method of regulating carbon emissions has been 
abandoned, and many environmental groups believe that any 
“climate bill” coming out of these negotiations will not accom-
plish reductions anywhere near what is necessary to eff ectively 
and practically mitigate global warming.

The consensus among experts on climate change policy 
seems to be that passing any climate bill, as fl awed and watered 
down as it may become, is better than doing nothing at all. 
Why? Because it would take years to draft new and potentially 
more eff ective legislation. At a policy level, it seems prefer-
able to accept mediocrity in environmental legislation simply 
because it is the best that can be done at the time. The hope 
for real impact seems to rest in future amendments to what-
ever is passed, which would strengthen its scope in the future, 
as transpired with environmental legislation like the Clean Air 
Acts of 1963 and 1970.4 Conversely, opponents of a climate bill 



60 / Accountability and Institutional Mind-Set

(at least on the “green” side) believe that any future greenhouse 
gas reductions or renewable energy development the bill might 
promise will be easy to abandon down the road as public inter-
est subsides or as the political climate changes.

Existing environmental outreach eff orts are the reason that 
legislation like the American Clean Energy and Security Act 
and the American Clean Energy Jobs and Power Act have gotten 
as far as they have. Without public awareness and support, such 
laws would never have been written, let alone passed. But if the 
public really understood the gravity of the environmental degra-
dation we are already experiencing, and the devastating poten-
tial of what may lie ahead, public pressure on politicians might 
be strong enough to preclude the watering down of climate bills. 
If it is not the job of environmental educators to cultivate this 
kind of understanding, whose job is it?

On a global scale, things aren’t much diff erent. The Euro-
pean Union was prepared to commit to a 30 percent reduction in 
greenhouse gases by 2020, but only if other developed countries 
(like the United States) agreed to follow suit.5 At a July 2009 
meeting of the G8+5 (the leaders of the world’s eight largest 
industrialized economies, plus invited heads of state from devel-
oping nations: China, India, Brazil, South Africa, and Mexico), 
it was decided that global temperatures ought to be constrained 
to no more than a 2°C rise above preindustrial levels. To accom-
plish this, the G8 proposed a 50 percent cut in greenhouse gas 
emissions by the year 2050, but it failed to specify any baseline 
year on which the reductions are to be based or how those cuts 
are to be obtained.6 This agreement was a preliminary step 
toward a global treaty that was to come out of the COP15 United 
Nations Climate Change Conference held in Copenhagen in 
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late 2009 (more on this in chapter 7). But no binding treaty was 
signed or proposed in Copenhagen, and more summit meetings 
are scheduled in the future. Many obstacles to decisive interna-
tional action remain, and time once again is running out.

Complicating the issue is the fact that the world has been 
embroiled in the worst economic crisis in many decades, and 
public sentiment about environmental legislation is signifi cantly 
tempered by its potential economic costs. We worry about 
money but have a hard time understanding that the toll of inac-
tion on environmental problems will not be solely economic. It 
will likely wreak catastrophic havoc on humanity.

The issue at hand is not so much the outcome of any specifi c 
meeting or bit of legislation. It is rather what might be described 
as the rise of the institutional mind-set in our societies, wherein 
bureaucracies create policy based on self-perpetuation, which 
does not necessarily refl ect the will of the people or enhance 
the public well-being. By conceding or ignoring these gradual 
changes to the political landscape, we grant our representatives 
de facto license for inaction. We furnish them with the oppor-
tunity to endlessly blame legislative ineffi  cacy on the political 
opposition while citing obstructionist tactics, as the process 
churns on but produces few measurable results or changes to 
the status quo.

It is interesting to note in these times of institutional mind-
set, when bellicose deliberation often takes the place of decisive-
ness, American legislators manage to act expediently on issues 
like initiating preemptive military action against sovereign 
nations and enacting legislation to bail out foundering private 
fi nancial institutions and insolvent automobile manufactur-
ers. They have, however, been unable to make real progress on 
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eff ective greenhouse gas reductions or the creation of any energy 
conservation programs to eff ectively address short-term energy 
woes. When large and powerful business interests (the “special 
interests” mentioned earlier) have something to gain from leg-
islation, it moves quickly through the process. When laws for 
the common good might obstruct or inhibit those same special 
interests, progress tends to bog down. Yet there is little indi-
vidual accountability, and legislators successfully claim that the 
overall process is the reason for delays or inaction. This could 
only occur in an ambience of public malaise, the responsibility 
for which rests partly with public educational systems.

People seem to have accepted the idea the political process is 
slow, fl awed, and subject to the whims of special interest groups. 
And people seem content that they do not have much real say in 
things, tending to direct attention elsewhere rather than putting 
in the work necessary to fi x political processes in need of repair. 
In democratic systems, we still have power over our elected rep-
resentatives, but that is of little import if we continue allowing 
ourselves to be convinced otherwise. If “democratic” govern-
ments now act fi rst in the interests of large corporations, rather 
than in the interests of their people, it is only because the people 
do not compel them to do otherwise.

Government institutions no longer make a signifi cant eff ort 
to disseminate information to the public in a way most people 
can understand. Take, for example, the Waxman-Markey bill. 
When it was introduced in mid-May 2009, the bill numbered 932 
pages in length. By the time it passed through the various com-
mittees and the House, and was submitted to the Senate on July 
6, 2009, it was 1,428 pages long. It grew 496 pages in thirty-fi ve 
days, or 14.17 pages per legislative day. It is not diffi  cult to under-
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stand why the public is not well informed on this issue. For com-
parison, Thomas Jeff erson drafted A Bill For Establishing Religious 

Freedom in 1777 that passed the Virginia legislature, becoming 
state law in 1786. It was an important bill, considered to be the 
precursor to the religious clauses of the First Amendment of 
the Constitution of the United States. It guarantees freedom of 
religious practice and separation of church and state. In modern 
format (letter size paper, twelve-point type, double-spaced), the 
bill is three pages long.

The nature of modern politics, with its special-interest-
sponsored lobbyists and spin doctors, makes it diffi  cult to objec-
tively grasp what any piece of legislation really means. And if 
that’s not bad enough, consider the common congressional prac-
tice of tacking items onto legislation having little or nothing to 
do with the bills themselves as concessions to gain legislative 
support. Any potential for clarity and transparency goes out the 
window. The public has gradually accepted the resulting legisla-
tive complexity, and individuals interested in the goings-on of 
government now look to political leaders or pundits for sum-
mary clarifi cation of issues. Given the rampant partisanship in 
government today and the concurrent decline of objective jour-
nalism, truth gets lost somewhere in the mix.

Recent polls show that an increasing number of people 
now obtain their news from the Internet rather than newspa-
pers.7 Television is still the primary source of news for most 
people, but that is rapidly changing in favor of the Internet, 
especially among younger people. Although much of the news 
found on the Web and television comes from traditional jour-
nalistic sources like objective investigative reporting, the nature 
of the news is changing as well. Much of what we now see on 



64 / Accountability and Institutional Mind-Set

television news reports or fi nd in the blogosphere is reaction, 
speculation, and opinion on what the implications or signifi -
cance of any given occurrence might be. These reports and blogs 
are essentially a one-way forum for closed discussion, rather 
than a means of objectively informing the populace of events, 
facts, and developments important to understanding and per-
haps improving the world. In the current format of mainstream 
news reporting, it is diffi  cult to distinguish between what is news 
and what is spin or speculation. The situation is exacerbated by 
the tendency of our society to regard media as authoritative and 
subsequently ascribe a high truth-value to what we see on the 
Internet or television.

In most modern societies, media has historically played an 
important part in keeping governments and industry honest 
by means of the independent reporting of news. Traditionally, 
media has followed a code of ethics that emphasizes, among 
other things, stringent verifi cation of information, presentation 
of all sides of a story, objectivity in reporting, and never confus-
ing commentary or opinion with the reporting of news.8 The 
U.S. Federal Communications Commission used to enforce a 
“fair-and-balanced” requirement that public airwaves must pres-
ent both sides of an issue. Such a policy sought to ensure that the 
public was exposed to multiple perspectives. An informed soci-
ety is more likely to respect novel positions or ideas, compared 
to one in which people are exposed to only one side of any issue. 
However, in the last several decades, there have been signifi -
cant changes in media policies, stated or otherwise, producing 
a more convoluted style in news reporting that often includes 
unhealthy doses of opinion without identifying it as such. Talk-
ing heads have become yelling heads. Reportage often includes 
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aggressive slap downs of those with opposing views. While this 
may increase entertainment value, it fails to nurture a culture 
that respects others’ opinions. And mutual respect is going to be 
necessary in working our way out of the environmental crises 
we’ve created.

A disturbing development is the marked change in the struc-
ture of ownership of modern media. In 1983, the majority of 
media outlets in the United States were owned and controlled 
by fi fty diff erent corporations. By 2004, that number had shrunk 
to only fi ve companies.9 The gradual increase in media owner-
ship by huge multinational conglomerates undermines the very 
nature of independent journalism. In fact, several of these con-
glomerates have been accused of presenting the news with a 
political bias, a practice that goes against the grain of objectivity, 
not to mention the journalistic code of ethics. This trend is sig-
nifi cant to any discussion of environmental education, because 
public education is driven by government policies, and an inde-
pendent media is the primary means by which governments 
can be held accountable for action or inaction. If this check 
system ceases to keep governments honest, the tendency for 
mass-media-perpetuated disinformation will probably worsen, 
further slowing real progress toward public environmental 
awareness or legislative action.

Another problem common to the rise of institutional mind-
set is what we might call “bureaucratic assimilation,” where 
popular challengers to the status quo, no matter how formida-
ble, are simply absorbed into the process and rendered harmless 
to institutional momentum. Many grassroots eff orts for reform 
or change, when faced with both internal and external pressure, 
tend to temper their idealism with practicality as they fi nd it 
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increasingly necessary to conform to the parameters and rules 
of the system they are seeking to change. As they grow larger 
and more infl uential, they require more money and infl uence 
to sustain their eff orts. The increased need for cash leads to a 
larger administrative staff , which in turn fuels the need for even 
more money. As a grassroots organization grows in size, it tends 
to become multitiered and subsequently less agile. It focuses on 
achieving its original goals, which are often compromised or lost 
entirely in the name of more institutionally practical expecta-
tions. In other words, as grassroots organizations grow more 
powerful, the initial clarity of their idealism is increasingly 
muddled by extenuating circumstance.

This institutional mentality also aff ects school districts, non-
governmental organizations, and industrial sectors, leading to a 
general lack of direct accountability throughout. If things don’t 
work, or change doesn’t occur, any potentially responsible indi-
vidual or group need only point to the “system” as the cause, 
conveniently sidestepping personal responsibility. It is a state of 
mind that we willingly tolerate in ourselves and which enables 
us, with a clear conscience, to throw up our hands in despair, 
secure in our conviction that we have individually done all that 
was possible to achieve whatever the goal. We are losing the 
ability to self-assess, to take open and honest responsibility for 
our failures and try again from a diff erent approach until mea-
surable progress is made.

Progress, and how we measure it, is also aff ected by an insti-
tutional outlook. One can evaluate progress from both sides of 
any problem. Take greenhouse gas reduction, for example: if we 
take a classic institutional view and look forward from the start 
of the process of reducing emissions, then all steps toward that 
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end (like completion of feasibility studies and environmental 
assessments, passing of interim legislation, consensus building, 
negotiation, etc.) are viewed as concrete progress, no matter 
how insignifi cant or superfl uous they may be. Progress, per-
ceived in this way, tends to justify the eff orts, thereby reinforc-
ing existing methodology. If, however, we evaluate our eff orts 
by looking backward from the goal (measurable decreases in 
greenhouse gases), we get an entirely diff erent picture. We see 
that despite all the best eff orts of the parties involved, we have 
achieved no measurable reductions in actual overall emissions,10 
which is the sole point of the eff ort in the fi rst place. Looking 
pragmatically backward from the desired result to determine 
whether the means are really working is more likely to yield 
strategies that will work, in time to make the signifi cant dif-
ference we need. If we trust our institutions to act quickly and 
with common sense, we are clearly guilty of self-deception on 
a grand scale. A commonsense approach must be applied to all 
aspects of the environmental problems we face, and this must be 
done quickly.

Powerful environmental advocacy groups are as guilty of hav-
ing an institutional mind-set as anyone. Considering the materi-
als they disseminate, how they approach media, and who they 
target for outreach, they are frequently preaching to the choir. 
This likely evolved out of a survival instinct and the continu-
ous need for fund-raising. It is an expensive proposition to fi ght 
the good fi ght, and reinforcing the validity and eff ectiveness of 
campaigns helps to keep the donor base giving. But if the idea 
is to mitigate environmental impacts in the coming decade or 
two, far more eff ort must go into fi nding some common ground 
with those who do not support any given organization’s eff orts, 
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in order to build understanding and broaden popular support 
for action and eff ective legislation.

To further grasp the eff ects of the institutional mentality on 
education and environmental protection, we must discuss how 
the funding process colors organizational behavior and program 
development. Systemic limitations on how funding is distrib-
uted is another means by which educators and nongovernmen-
tal organizations are drawn away from their initial focus. The 
imperative to “follow the money” often determines develop-
mental priorities. If there is no potential for securing funding for 
a given project, ideas are generally abandoned in favor of what 
will bring in the cash. Conversely, grantees often modify their 
fi eld of expertise or tailor their organizational focus to fi t the 
requirements of grantors’ requests for proposals, which are often 
based on the goals of the granting agency rather than the capaci-
ties of the recipient. Consequently, money is often selectively 
available for things like curricula development without regard 
for its implementation or eff ective evaluation, or the implemen-
tation of recycling programs that fail to include subsidies or 
incentives for reducing the cost of recycled goods to consumers. 
While the hearts and minds of funding entities are probably in 
the right place, their follow-through is often lacking.

There is often little beyond fi nancial accountability built into 
the process of funding environmental programs. In program 
evaluation, much is focused on assessing the development of 
pro-environmental attitudes, rather than on assessing any subse-
quent behavioral change. Grantors may not really want to know 
if a program has been less than successful. This is because the 
decision to fund is usually made by a committee or an execu-
tive under the supervisory umbrella of a board of directors. The 
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executive or committee does not want to go back to the direc-
tors (often their employers) with bad news about how a program 
they endorsed failed to meet its goals. This is especially true for 
long-term funding commitments. Programs often continue not 
because of measurable successes but because they have momen-
tum or precedent.

A practical side eff ect is that excessive administrative demands 
often obscure the purpose for which grant monies are given. Sig-
nifi cant resources are squandered on programs that have little 
practical importance or impact. To have an eff ect on the prob-
lems that environmental education is designed to address, the 
development and funding process must change. It must build on 
a combination of measurable successes and unvarnished evalua-
tions, rather than on the subjective analyses of parties, on either 
side of the process, who stand to gain directly from the alloca-
tion of funds and resources.

Grantees are ordinarily required to prepare periodic and 
fi nal project-status reports that include, among other things, an 
evaluation of project performance. There is little incentive for 
grantees to report anything other than how successful the proj-
ect was, if they hope to see more grant funds in the future. In 
fact, in the approval process it is not at all unusual for a grantor 
to consider previous sources of funding as an indication of the 
credibility of the grantee, and this tends to place an even higher 
premium on favorable reporting. The very idea that the perfor-
mance is to be evaluated by the performer is somewhat ques-
tionable. In education, emphasis is sometimes put on having 
external reviewers evaluate programs. Yet those same review-
ers are hired and paid by grantees. If their evaluation is favor-
able and a grant is extended, they are likely to be hired by the 
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grantees again in the future. Even in the presence of the best 
intentions, objective evaluation is potentially compromised.

Then there is the disposition of results to consider: how the 
products of grant funding are put to use. Research grants often 
facilitate the production of elaborate reports on whatever it is 
the grantee is paid to study. These reports frequently fall into 
the abyss known as gray literature, which encompasses original 
materials not easily found through conventional channels. In 
other words, these reports are never published in a place the 
public can easily access. They simply disappear, being of little 
use to anyone. This eventuality could be circumvented in part 
if grantees were required, or at least encouraged, to disseminate 
results through public channels. This could be accomplished in 
a two-step process. First, grantees would be required to pub-
lish their results in peer-reviewed journals wherever possible. 
Second, they would distribute the information through popular 
media channels—for example, via focused press releases. This 
practice would help a grantor collect broader feedback on a 
project’s or program’s eff ectiveness than the grantee is capable of 
providing, information that might be helpful to grantors looking 
to get the most bang for their philanthropic buck.

The authors each know of situations in which grant mon-
ies, usually public monies, were used to fund programs that 
produced no measurable result or useable end product. In the 
fi eld of education, for example, there is, as noted earlier, a lot 
of money available for curricula development. On the surface, 
this seems a good, creative, and forward-thinking use of pub-
lic funds, but it often turns out to be the opposite. First, there 
are already a lot of curricula available on almost any topic, and 
new material may not be warranted. Second, there is little or 
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no centralized coordination and collation of this material, which 
makes it diffi  cult for educators to fi nd and use it. Third, funding 
for curricula development does not generally provide for its dis-
tribution and implementation.11 Grantors tend to overlook the 
many practical and administrative obstacles to getting good cur-
ricula into the hands of teachers and students where it belongs. 
Lack of implementation, however, does not stop many grantors 
from continuing to pay for the development and redevelopment 
of curricula, often by the same grantee, evidently without much 
scrutiny on the part of the granting agency.

Any proposal for changes so comprehensive that they seem 
practically unattainable probably causes further retreat into the 
kind of institutional mentality that inhibits taking decisive steps 
toward solutions. So it may seem naive and utopian to expect 
a major overhaul in the existing political and social fabric to 
occur to help slow or reverse the anthropogenic assault on our 
environment. But we ought not to underestimate the potential 
infl uence of grassroots action. All of us must remember that our 
political, industrial, and social institutions are, after all, made 
up of individuals. If we demand change, we can achieve it. A 
well-rounded approach to education, environmental or other-
wise, that includes developing a historical perspective, critical 
thinking skills, and individual responsibility and accountability 
will be a grand step toward countering institutional mind-set 
and improving our communities and our environment.



chapter f ive

The Needs of Environmentally 
Active Citizens

In previous chapters, we’ve discussed some of the problems fac-
ing our planet, and reasons why environmental education has 
not brought about measurable impacts on or reversals of these 
destructive trends. We have made a case for developing a more 
responsible citizenry as a central factor in changing the collec-
tive future for the better. But what does this really mean? What 
are the elements of the sort of responsibility that successfully 
leads to broad-scale action? In this chapter, we examine those 
elements and identify some of the traits we believe necessary to 
help active citizens confront the coming challenges to our plan-
et’s environment. Traits that public education must help instill.

One of the exciting and frustrating things about education 
is that it’s impossible to teach everyone exactly what they must 
know. Fundamentally, educators should teach their students 
how to learn and how to ask critical questions. Students need 
ecological, moral, and environmental awareness along with the 
practical skills necessary to convert that awareness into action. 
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Environmentally aware citizens must be able to evaluate com-
plex information and make informed decisions about things 
they can’t currently envision, which makes capacity-building all 
the more important. We trust that educated and motivated citi-
zens will ultimately make environmentally informed decisions 
and then act on those decisions.

We have talked about the importance of keeping environ-
mental education relevant, which is likely the most daunting 
challenge for modern educators. What is taught must have 
real bearing on the lives of students in order to create a deeper 
connection to what is learned. Students need to recognize the 
importance of what is taught, not only because their teachers 
tell them it’s important, but also because they come to under-
stand, on their own, how it directly aff ects them, their friends, 
their families, and their future. Environmental educators must 
continually strive to “keep it real.” This probably requires 
exceeding the limitations of traditional teaching methods, which 
tend toward a more abstract approach. If environmental edu-
cation is to eff ect behavioral change, one of the things it must 
accomplish is to cultivate appreciation of nature, a fundamental 
element of responsible citizenry. The kind of education neces-
sary for nurturing this responsibility does not come solely from 
formal learning.

We were fortunate. Even as city dwellers we spent our child-
hood exploring the outdoors. With and without our parents, we 
wandered deserts, mountains, and oceans. We backpacked, skied, 
biked, sailed, climbed remote peaks, and encountered wildlife 
up close. Dan remembers being sixteen and hiking alone in the 
Colorado Rockies, when he popped out of the willows, surpris-
ing a coyote drinking water from a stream. Startled, both Dan 
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and the coyote immediately looked for a place to escape, but 
then each paused, took a deep breath, and watched the other for 
a while. The coyote resumed drinking and trotted calmly away 
while Dan watched in amazement. A simple encounter, but one 
Dan will always remember. This experience helped shape his 
respect for animals and his desire to see them in their natural 
environments.

Surviving in remote mountains isn’t necessarily considered a 
safe childhood endeavor these days, but doing it taught us self-
reliance and the consequences of our actions or inactions. When 
your rope gets stuck while you are rappelling down a cliff  in a 
thunderstorm, you’ve got to get yourself out of that mess. When 
a dense fog or whiteout descends, you have to know where 
you are and how to fi nd your way home. When you run out of 
food or water or shelter, you have to cope somehow. Adapting 
to nature’s capriciousness helped us become fl exible, resource-
ful, and competent in the outdoors. Nature provides repeated 
object lessons in self-suffi  ciency, which is an important facet of 
an active citizenry.

As we became increasingly comfortable in the wilderness, it 
was easier to see and appreciate the miraculous details of wher-
ever we were. Any trepidation gave way to fascination and a 
curiosity that drives one to continued exploration and experi-
ence. Encounters with wildlife were a frequent occurrence as we 
learned where and how animals live. Each of us, in our own way, 
came to feel a part of the grand natural system, related somehow 
to what we saw and discovered and responsible for our part in 
that system. Respect for nature, yet another important element 
of a conscious society, is born of spending time outside with an 
appreciation of the value of that experience.
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We strongly believe that spending time in wild places, as we 
did growing up, provided the foundation for our environmental 
concern; but not everyone has the same aspirations as we did, 
and public education must take that into consideration. It is also 
naive to expect that all students will become defenders of the 
environment if exposed to experiences in nature. Even so, there 
are numerous educational benefi ts to be gained from moving 
pedagogy outside, and a greater and more practical understand-
ing of the environment, and our place in it, is certainly at the 
top of the list. It should be attempted in whatever form possible, 
selectively if necessary, as a key step toward nurturing respect 
for nature in our societies.

It would be impractical and unfair to assign the entire task 
of exposing students to nature solely to educators, who, for the 
most part, lack adequate resources to teach existing curricula, 
let alone spend time outside with their classes. And it would 
be shortsighted to say that the appreciation and awareness we 
advocate, as a basic element of citizenry, should be cultivated 
solely in students and young people. All humanity faces cli-
mate change, pollution, and loss of biodiversity together, and 
the solutions must germinate not only in educational institu-
tions but in homes and communities as well. Environmental 
educators and policy makers should understand this impor-
tant tenet and adapt the educational process to stimulate and 
reinforce changes occurring both within and outside the 
classroom.

To foster environmentally active citizens, schools can encour-
age appreciation of nature through a variety of outdoor experi-
ences. Importantly, these encounters need not be isolated from 
the rest of the curricula. With some creativity and imagination, 
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lessons from almost all fi elds of study can be taught outdoors, 
emphasizing practical examples as they occur in nature over the 
memorization of abstract concepts in the classroom. Each region 
and habitat has a unique set of threats, and a study of practical 
causes and eff ects from a legal, political, or economic viewpoint 
may help frame those threats in a broader perspective.

So far, we have written about taking students to nature, but 
what of bringing nature to students? Academic institutions, as 
David Orr points out, tend to have “the architectural elegance 
and performance standards common to shopping malls, motels, 
and drive-through funeral parlors.”1 Orr goes on to say that the 
design of educational institutions has grown up on the idea that 
surroundings don’t matter and little is learned from the actual 
buildings in which students are taught. He suggests that the 
physical academic environment can itself be a teacher. Incor-
porating energy and waste effi  ciency, local materials, solar heat-
ing, and importantly, student and faculty participation in the 
design process can help move campuses toward holistic learning 
environments.

The practical process of providing exposure to nature in 
schools is by no means easy, but consider what might be accom-
plished if students, faculty, the facilities management staff , and 
administrators set to redesigning and rebuilding existing facili-
ties. As an interim grassroots step, what if students were chal-
lenged to “green up” their campuses and fi nd innovative ways 
to pay for those enhancements without the infl ux of additional 
monies? At best, the academic environment might quickly 
change, stimulating the collective creativity of students and fac-
ulty to transform schools into places students want to frequent 
and are proud of, and which are environmentally improved. 
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Doing so may also provide ideas for future institutional rede-
sign. At worst, the eff ort would lead to new and more practical 
ways of teaching and learning about the relationship of humans 
to their surroundings. Either way, the process would promote 
involvement in community eff ort and good citizenry.

The concept of community has changed dramatically in 
recent years and continues to evolve. Proliferation of the Inter-
net, social networking, e-mail, and text-messaging has helped 
to reshape the idea of community, such that Internet communi-
ties and forums are now touted as public spaces (albeit in cyber-
space) accessible for the open exchange and discussion of ideas. 
Community is beginning to mean places (or sites) that like-minded 
people go to or frequent. This technology-era interpretation of 
community misses an important aspect of a more traditional 
defi nition: where people of diff erent views and backgrounds live 
together out of necessity, learning to resolve their diff erences 
to maintain harmony for mutual benefi t. Mutual benefi t, for the 
purposes at hand, means the collective reduction of greenhouse 
gasses, protection of wilderness and biodiversity, conservation 
of energy and resources, and planning for an uncertain future 
together as a community. This requires active citizens to expand 
their concept of community to include people who do not share 
their views, cultures, or traditions, and to make reasonable 
eff orts toward tolerance and understanding of those diff erences. 
In dealing with the environmental challenges ahead, the com-
munity is a global one, like it or not. Impending threats cannot 
and will not be mitigated by any single nation alone. Environ-
mentally active citizens must understand this.

How people exchange ideas is changing rapidly in the world. 
Internet forums and social networks are essentially bulletin 



78 / Needs of Environmentally Active Citizens

boards where one can post one’s ideas, receive viewer comments, 
and if inclined, respond at one’s convenience. Twitter, the latest 
social networking fl avor-of-the-month is based on concise posts 
(no more than 140 characters per message) that interested par-
ties can follow. The potential for dissemination of information is 
unparalleled in history, as was evident in recent American elec-
tions where candidates successfully used the Internet to rally 
support, raise funds, and spread their messages. Active citizens, 
to help advance a sense of global community, need to be fl uent 
in the use, etiquette, and function of these and future networks.

The lifeblood of community is communication. It is the 
social glue that holds people together. If communication falters, 
diff erences become more diffi  cult to resolve because common 
ground is harder to fi nd. News travels fast around the planet, 
but it is worth noting that dissemination of information is not 
the same as communication. There are inherent limitations to 
communication when people are physically isolated from one 
another and when the very means of discourse are both abbrevi-
ated and instantaneous. Messages are more often misunderstood 
when there are no accompanying facial expressions and tone 
of voice to rely on, or time for evaluation and response; all are 
important aspects of eff ective communication. Active citizens, 
in order to communicate eff ectively, need to listen, to ponder, 
to respond, to write, and to read. In other words, active citizens 
need to be literate, and educators must make sure the measure 
of such literacy transcends basic scores on scholastic achieve-
ment tests and helps cultivate the capacity for critical thinking 
and communicating one’s thoughts to others.

True scientifi c literacy is one integral component of this pro-
cess and can provide a conceptual tool kit applicable to a vari-
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ety of questions and issues. Environmentally active citizens will 
be fl uent in mathematics, biology, chemistry, and physics. With 
these basics, citizens will be well prepared to critically evaluate 
future problems they never were exposed to in school. A funda-
mental understanding of diversity and evolution, for example, 
might yield the tools for comprehending discoveries in the fi eld 
of genetics occurring after students have left the educational 
system. Mathematics, as well, is a subject that provides the logic 
and tools to understand other subjects, especially if taught in 
ways that highlight practical problem solving.

Nature provides a workbook in which activities in hard sci-
ence can be applied to solve problems and answer questions. 
What is the wave force acting on mussels on a rocky shore? How 
do chemicals change with exposure to ozone or ultraviolet radi-
ation? How many earthworms are there in a garden? How many 
fi sh can be sustainably harvested? How does the rate of grass 
growth change under diff erent fertilizer regimes? What happens 
to prey if all their predators are killed off ? Having the tools to 
thoughtfully confront issues and questions like these is essential 
for active citizens able to understand the consequences of envi-
ronmental degradation.

Environmental education must constantly integrate emerg-
ing ideas and research that is conceptually pertinent to a more 
comprehensive understanding of the causes and eff ects of 
environmental problems. In recent years, traditionally scien-
tifi c tools, like network theory, have been applied to seemingly 
unrelated subjects, like economics or population studies, with 
compelling results. The ability to see and understand these 
interdisciplinary concepts is essential to environmental aware-
ness in the transitional future that humans (and others) now face.
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It is clear to most scientists that the present level of human 
consumption of resources and energy is simply not sustain-
able. Earth just can’t keep up. So the world will change, and the 
change will come soon. The responsibility for how society will 
deal with coming changes probably rests on the shoulders of this 
and the next few generations of humans. This is a time of tran-
sition .  .  . but transition to what? Whether the future is one of 
political instability, fraught with wars and confl ict as resources 
become increasingly scarce, or whether humanity moves toward 
a more sustainable existence, is up to all of us. Understanding 
the transitional process is key to fi nding ways toward a more 
resilient future.

Environmentally active citizens will need to understand how 
nonlinear dynamics and phase shifts pertain to periods of tran-
sition. Ecological relationships are often nonlinear. This means 
that a unit change in an input does not necessarily lead to a 
proportional change in output. It may lead to a multiplicative 
change in output, or in some situations, sudden severe changes 
that may be diffi  cult to predict. These rapid changes are called 
phase transitions. Water, as it changes from solid state to liquid 
state to gaseous state, provides an illustration of phase shifts, or 
transitions, that we commonly experience. At 0°C, water freezes 
solid; at 100°C, water turns to gas. Malcolm Gladwell called 
these specifi c thresholds tipping points.2

An example of ecological nonlinearity might be the melting 
of polar ice caps. As ocean and air temperatures rise, polar ice 
ought to melt at a predictable rate, but studies are beginning to 
show that this may not be the case. The measurable input unit 
of temperature increase does not necessarily cause a certain unit 
of ice melt because of factors that are diffi  cult to measure or 
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foresee. The process becomes nonlinear because, among other 
things, as highly heat-refl ective sea ice melts, it is replaced by 
dark ocean water, which absorbs much more heat than white ice, 
thereby accelerating the ice melt.3

Educators might use the ecological management of fi sheries 
to illustrate how tipping points come into play despite the best 
eff orts of science. Virtually every major fi shery humans have 
attempted to manage through the application of scientifi c prin-
ciples has collapsed. This indicates that the modeling and man-
agement tools utilized were not adequate to predict the point at 
which a given fi shery is unable to replenish its numbers. Extra-
neous infl uences like lack of protective legislation and, where 
legislation exists, political corruption, underlying uncertainty, 
and lack of enforcement capability contributed to management 
eff orts that failed to predict a population’s tipping point.4

There are broader lessons to be drawn from nonlinear 
dynamics. For instance, to get from state A to state C, you some-
times have to go through state B. Each of these states may be 
stable. Again, consider H2O. Between 0°C and 100°C, it is stable 
as water. Below 0°C, it is stable as ice. Above 100°C, it is stable 
as steam.

What are the implications of the nonlinear approach for 
society? Breaking humanity’s fossil fuel addiction will require 
working through several stable states, because the technology 
or capacity to suddenly transform our society to one that runs 
entirely on renewable sources of energy simply does not cur-
rently exist. By taking a nonlinear approach, looking at one 
problem at a time, active citizens may fi nd a clearer road map 
to solutions that span multiple stable states. Consider trans-
portation. Hybrid technology, while it may not be an ultimate 
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solution, may provide an interim stable state while effi  cient 
vehicles that run entirely on renewable sources of energy are 
developed. Understanding nonlinearity is essential to under-
standing environmental impacts like increasing greenhouse 
gases in the earth’s atmosphere, warming ocean temperatures, 
and loss of biodiversity. Environmental educators need to work 
carefully to make this relevant to the lives of their students.

Teaching ecological linkages and an appreciation of the 
diversity of networks is also important in the education of envi-
ronmentally active citizens. The human species is not isolated 
on earth, and our continued existence requires interactions with 
other species. Examples of these interactions are found in food 
webs that are graphical descriptions of the foraging relationships 
between predators, their prey, and the plants and phytoplank-
ton they eat. The structure of these relationships provides an 
intuitive illustration of the many linkages between species and 
their potential vulnerability. For example, many species living 
in the oceans near Antarctica persist because of abundant small 
shrimplike marine invertebrates called krill. The entire network 
of foraging relationships is centered on krill. Whales eat krill. 
Fish eat krill. Penguins eat fi sh that eat krill. Seals eat fi sh and 
penguins that eat krill. If the krill population crashes, the struc-
ture of the food web suggests that all species “above” krill will 
crash too. In this fragile food web, krill are considered a key-
stone species because of their essential role in holding together 
the ecological community. Typically, in the United States, food 
webs and energy pyramids are taught in elementary school sci-
ence curriculum. Stressing the importance of linkages between 
species is an intelligent next step in identifying the human place 
in a more complex ecological web of life.
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Over the past decade there has been a revolution in the 
application of formal social network theory to study biodiver-
sity, ecology, and economics. Social network statistics are an 
application of graph theory, the body of mathematics that stud-
ies relationships between objects. Networks are created using 
nodes, which may be individuals or species, and the ties or links 
that connect nodes together. These networks can exist on many 
levels and may become increasingly complex as they grow in 
size. Examples of networks include, on the small side, structures 
like families and small-town economies, and on the large side, 
global corporations and complex food webs. Researchers are 
developing new ways to identify “key players” in ecological and 
behavioral networks and, by doing so, can identify the relative 
importance of diff erent species. There are also formal tools to 
study the embeddedness in a network where a more embedded 
node will require more ties to be broken to isolate it than a less 
embedded node. Understanding these networks provides pos-
sibilities for solving a variety of problems that might not be oth-
erwise evident.

We believe incorporating social network theory into upper-
level science curricula will off er novel teaching tools that 
integrate math into a variety of open-ended studies with envi-
ronmental signifi cance. For example, students might evaluate 
the network of distances that their food travels, identifying the 
links between products they care about and the movement of 
these goods. Once such networks are developed, students can 
analyze them and evaluate alternative network topologies that 
minimize miles traveled while still maintaining network struc-
ture. For this approach to be eff ective, people will need to know 
the true costs of the products they favor.
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Most people believe in making informed and rational choices 
about products and services they purchase. Their choices are 
based on information obtained from a variety of sources, includ-
ing product advertising, consumer reviews, what is learned in 
school, what the government says or allows, or what friends and 
family think. Using these or similar parameters to guide choices 
without considering what economists call “externalities” does 
not necessarily refl ect the true cost to society of a chosen prod-
uct or service. Environmentally active citizens, to make truly 
informed choices, need to understand how and when externali-
ties occur.

Externalities are the costs or impacts to uninvolved parties, 
either negative or positive, resulting from an economic transac-
tion. It is important to make the distinction that positive exter-
nal benefi ts are often free of charge, and negative external costs 
are usually borne involuntarily. For instance, the price of energy 
from coal does not currently include the cost of poor health for 
those living near coal plants, nor does it include the cost to soci-
ety of pumping more greenhouse gasses and pollutants into the 
atmosphere. It does not include the costs of polluted waterways 
near mines, or the loss of scenic beauty extracted via so-called 
mountaintop mining (where a mountain is carved away and a 
nearby valley is fi lled with mine tailings). Placing a value on 
these externalities is diffi  cult, but for citizens who need to make 
rational decisions, it’s essential to include these external costs 
into the price of the fi nal product—electricity in this case.

The price of electricity has a huge eff ect on behavior. In some 
countries where the price of electricity is much higher than in 
the United States, awareness of unnecessary power consump-
tion is more prevalent. Rooms are lit only when people are using 
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them. Task lights abound. When we have lived exclusively on 
solar power, we are much more energy conscious. We shut down 
our computers when we walk away from them. We use lights 
only when required. If the price of electricity included the price 
of externalities, we suspect that people would use much less of 
it. This is important for two reasons. First, it reduces the need to 
burn more fossil fuels to generate power. Second, phasing into a 
system that runs on renewable sources of electricity is likely to 
be a slow process; we cannot suddenly replace coal with renew-
able sources overnight. Thus, greater conservation will allow us 
to more quickly meet the output produced by renewable sources 
as these sources are developed and phased in.

The price of oil, as well, has many external costs not incor-
porated in the $50-to-$150-per-barrel prices of recent years. 
Like coal, it does not include the cost of remediating the conse-
quences of increased CO2 in the atmosphere. It does not include 
the cost of cleaning up the Gulf of Mexico following the blow-
out of the Deepwater Horizon oil rig. Nor does it include the 
cost of maintaining a standing army and waging wars to secure 
oil supplies. Excessively political you say? Well, as Gretchen 
Daily, a U.S. National Academy of Sciences member and Stan-
ford professor, noted, “Do you suppose we’d be attacking Iraq if 
its most important export product were broccoli?”5 If you have 
to think about this for more than a moment, then ask yourself 
why no nation intervened militarily to stop the recent genocides 
in Cambodia, Rwanda, or Darfur? Of course, there are other 
benefi ts from maintaining a standing army, but some of the costs 
should be associated with ensuring a smooth-running supply of 
oil. And these costs are huge. In 2009, the United States’ defense 
budget was estimated at 651 billion dollars, and some believe that 
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number to be on the low side.6 If the price of oil properly valued 
the externalities, it would be much higher than it is, with a likely 
result that the public would demand more fuel-effi  cient vehicles 
and better public transportation.

Our message here is that people must realize that externalities 
exist, and for that to happen, public education must teach about 
it. We believe that if the price of energy, on which the entire 
industrial system relies, included external costs inherent in har-
vesting energy and associated with the consequences of using 
those energy sources, then environmentally informed citizens 
would make better decisions with respect to the environment.

Another aspect of being informed requires an understand-
ing of how environmental economics can shape public policy. 
Fisheries and other harvested resources are often managed in a 
way that maximizes the amount of fi sh, trees, or bears that can 
be harvested over some unit of time. The theory is based on 
population dynamics. If the population size is small, individu-
als born into a population will not have many competitors and 
will reproduce a lot. Their young will survive. And the popula-
tion will grow. At some point, however, the amount of available 
resources will limit the population growth rate, and the rate of 
increase in the population will slow, and ultimately, the rate of 
population growth will decline. If one can identify the size at 
which the population growth rate is maximized, then it’s pos-
sible to harvest all animals or plants above this population size 
and still permit the population to maintain itself. Harvesting 
too many animals reduces the population size, sometimes to 
extinction of the species or to a point where the species cannot 
rebound. Harvesting too few animals means that an opportunity 
to harvest more per unit of time is missed. The science makes a 
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lot of sense, but politics often comes into the fray when deter-
mining harvesting quotas. This is why many so-called managed 
populations are pushed toward extinction.

Environmental economics has another important lesson 
worth pondering: the idea of discounting or devaluing future 
gains. Such “future discounting” makes it economically logi-
cal—if you’re exclusively looking at maximizing profi ts, and 
making some assumptions about a reasonable return on invested 
income—to harvest a resource to extinction,7 bank the money, 
and then look for another resource to harvest. An ominous 
example comes from fi sheries. Economically speaking, fi shing 
cod stocks and hunting whales to extinction, rather than trying 
to sustainably manage them, seems like a sound practice. But it 
is not.8 Looking only at the economics of environmental issues 
leads to fl awed decision making. Our peoples and our leaders 
must learn that it ain’t all about the money. Our societies and 
our collective welfare depend on breathable air, drinkable water, 
enough food to eat, and stability in our environment. These are 
factors that a strict dollars-and-cents view of the world simply 
doesn’t consider. Economics is a useful tool in some, but not all, 
circumstances. The problems humanity faces are, in substantial 
part, ethical and moral ones and can’t simply be solved with a 
purely economic approach.

A historical perspective is essential to informed deci-
sion making, particularly when assessing the state of natural 
resources, and environmental education must take the lead in 
providing it. Coined by biologist Daniel Pauly in 1995, the term 
shifting baselines encapsulates the idea that perspective is every-
thing.9 This important historical lesson must be fully appreci-
ated by environmentally active citizens so they will not be led to 
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believe, erroneously, that what we have now is the basis for what 
we should strive to protect. This kind of thinking, which does 
not include the historical view of a given resource prior to sig-
nifi cant depletion, is prevalent in the world of policy, resource 
management, and mitigation, and it must change. In 2000, Paul 
Crutzen and Eugene Stoermer noted that the current epoch in 
the earth’s history should be called the “anthropocene” as a nod 
to the profound impact humans have had on the environment.10

On Earth Day 1971, the “crying Indian” commercial aired on 
television for the fi rst time. It opened to the scene of a Native 
American paddling his bark canoe downriver. As he continues, 
the river gradually changes into a trash-fi lled, polluted urban 
waterway. He steps ashore to fi nd a modern highway choked 
with traffi  c. As he looks on, he is pelted by litter thrown from 
a passing car. The Indian sheds a tear as the ad fades out to the 
words: “People start pollution, people can stop it.” This popular 
ad illustrates the idea of shifting baselines. While today’s existing 
levels of pollution may seem acceptable (it’s what we all grew up 
with, right?), the authors of this book don’t think it’s a good idea 
to simply accept it as a given. Cars and garbage were not always 
here. Factories belching pollutants were not always present.

Teaching environmental history and what was here before 
the anthropogenic ax wreaked havoc on the earth is essential to 
understanding whether any starting point or baseline for assess-
ment of a natural resource is valid. If societies do not take shift-
ing baselines into consideration, then as time passes, resource 
baseline estimates will get smaller simply because they have 
been subject to prior harvesting in the preassessment period. 
Humans have been using up earth’s resources at an alarming 
rate for more than a century, and environmentally active citizens 
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must make their leaders understand that it is time to restore 
some of what has been lost.

How else might concerned citizens benefi t from history? It 
may be true, as the proverb states, that history repeats itself, a 
scenario in which humanity plays a passive role in shaping its 
future. Or perhaps George Santayana had it right in saying: 
“Those who cannot remember the past are condemned to repeat 
it,”11 which seems to base responsibility for the future on those 
who understand what has already happened. Either way, some 
study of what was, both scientifi cally and socially, helps ground 
actions in the present by evaluating the mistakes and successes 
of the past. Retrospect provides the key to unraveling the eff ects 
of the systematic depletion of natural resources under the slo-
gan “Better living through industry.”

We have stressed, somewhat specifi cally, that scientifi c liter-
acy is critically important to an environmentally involved popu-
lace, but science is not enough. Science, alone, can’t stimulate 
the mass change in behavior needed to reverse the destructive 
trends confronting the planet. Perhaps it is too much to expect 
that environmental education can teach how to live fairly and 
well, and by this, we mean exclusive of economic achievement. 
But learning to live well is also an important need of envi-
ronmentally active citizens, no less important than any other. 
Without our appreciation of beauty, the dormant poetry in our 
surroundings goes unnoticed; nature will have little value to us 
other than economic, and we have already warned about where 
that kind of thinking leads. Students, and indeed all citizens, 
need the capacity to see intangible value in things: forests sim-
ply for the sake of the forest; the expanse of wilderness simply 
because it is alive, primal, and fi ercely beautiful.
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Morality and public education mentioned in the same sen-
tence is often a source of controversy, because many people 
strongly believe that moral education comes exclusively from 
the home or from religion. Each person, family, community, 
or nation may have its own ideas about an appropriate moral 
code of conduct. Teaching these codes is probably beyond the 
reasonable scope of public schooling. But teaching about moral 
systems and cross-cultural similarities is not. Morality is a 
building block of civilization and belongs in the curricula of any 
responsible society. If we do not cultivate an understanding of 
ethics, for example, how can citizens be expected to understand 
reciprocation or compromise or responsibility? All are impor-
tant attributes of free societies. Teaching moral and ethical sys-
tems may be outside the purview of environmental education, 
but environmental educators and policy makers must make sure 
morality is included in standard curricula.

We have talked a lot about what citizens and students need 
to get from the educational system to foster participatory citi-
zenship, but we have not looked into the nuts and bolts of how 
that system can or will provide these things. Providing the edu-
cational experiences we advocate will require highly skilled, 
capable, and motivated teachers, who are arguably the most 
important link in the process of forming new ideas and changing 
old behaviors. Teachers who are at ease giving students a long 
line, and who are comfortable not knowing precisely what all the 
answers will be. Teachers who care deeply about education and 
appreciate its vital role in the development and maintenance 
of free societies. Teachers who can stay relevant by listening to 
their students, understanding how students perceive the world 
around them, and then incorporating what they’ve learned into 
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their respective teaching methods. It will require teachers to 
thoroughly know the subjects they are expected to teach.

Most everyone who ever attended school can easily remem-
ber teachers who inspired them, those who took a personal 
interest or brought something unique and engaging to whatever 
subject they taught. For many of us, those teachers were the 
ones who helped shape the direction of our careers, our inter-
ests, even our lives. Unfortunately, the teachers who stand out in 
our memories are usually few, perhaps only one or two encoun-
tered over many years spent in school, but these are the kind of 
people our schools really need.

Where are these magnifi cent teachers? How is society to fi nd 
and train them? Many are, in fact, already here. They are doing 
their jobs in schools around the world. Some may be demor-
alized by burdensome bureaucracies that do not allow them 
to teach eff ectively. Some may be fi nding it diffi  cult to work in 
school systems starved for resources or crippled by neglect, or 
where police presence is a daily aff air. Many, however, are out 
there doing their best, come what may, fi nding ways around the 
obstacles that the system throws in front of them.

Will off ering more money bring in more of these talented 
people and help those already in place to rekindle and sustain 
their motivation? While money is certainly important, we doubt 
it is the primary motivator. We believe great teachers are drawn 
to teaching because they want to contribute to the lives of others 
by helping students and communities, not because they can earn 
lots of money. It is, after all, public service. But teacher salaries 
must be good, so that teachers are comfortable and able to aff ord 
homes, raise families, enjoy recreation time, and continue their 
own education. Their compensation must keep pace with the 
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rising costs of living, and they need good retirement and health 
care benefi ts that provide long-term security. Most important 
though, they need administrative consistency and a solid sup-
port structure at work, so they can do what they were hired to 
do: teach well and inspire students to learn.

We have seen great and creative teachers essentially worn 
down by principals who care more about following bureaucratic 
protocols than they do about helping teachers to provide great 
learning experiences for their students. Highly motivated teach-
ers can shut down when idea after innovative idea is systemati-
cally shelved, and opportunity after opportunity is passed over 
because of a lack of administrative foresight. Quality educators 
need eff ective and fl exible support structures in the form of a 
streamlined administration that is committed to the quality of 
education and the nurturing of participatory citizens. School 
districts must support and enhance quality educators by provid-
ing ongoing, readily available teacher enrichment grants that 
not only cover the costs of continuing education but also off er 
compensation for additional time invested.

But simply saying that teachers are important and govern-
ments ought to support them ignores the ailing state of pub-
lic education as it currently stands. Public schools are rife with 
infl ated and impotent administrations and dwindling resources. 
In recent years, many urban school districts lowered hiring 
standards to boost sagging employment rolls, bringing many 
unqualifi ed teachers into the mix. These problems have perhaps 
been exacerbated by politicization and inconsistent government 
attempts at education reform.

President Obama’s recent Race to the Top program, in which 
states compete for grants from a fi ve-billion-dollar allocation, 
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attempts to, among other things, link student performance to 
teacher evaluation, encourage innovation in public and char-
ter schools, and beef up academic standards.12 Many educa-
tors, however, believe that this might simply constitute a more 
aggressive version of the No Child Left Behind Act, and that 
it may exacerbate, rather than solve, existing problems in pub-
lic education. Once again, we believe that, in any attempts at 
school reform, great care must be taken to assure that the scope 
of public education is broadened past that of a curriculum based 
primarily on economic utility.

While we believe education needs more money and resource 
allocations, we are not suggesting that good money be arbitrarily 
thrown after bad. There are, at this writing, several notable eff orts 
for school reform, which include breaking up large school dis-
tricts and the growing prevalence of magnet and charter schools. 
These ideas hold promise, but more innovations must be tried 
and evaluated. The problems in public education are compli-
cated and practical ones, and there are no simple answers. The 
fi rst steps toward any solution must include level-headed rec-
ognition of those problems, followed closely by a policy of hon-
est self-assessment at all levels of the system. Those responsible 
for educating, as well as those concerned with policy making, 
must heed Santayana’s words and not allow mediocrity to repeat 
itself.

In this chapter we have presented a cross-section of concepts 
that citizens require, and traits they must have, to become envi-
ronmentally active. We believe these concepts will come, fi rst 
and foremost, from educators. This chapter is intended as a 
starting point for further dialogue between teachers, students, 
parents, and other concerned parties wishing to create a better 
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society. We suspect some will think this is outside the scope of 
environmental education, and many of the topics touched on in 
this chapter do, in fact, traditionally belong to other disciplines. 
But this broad spectrum of ideas and concepts should be com-
bined in such a way that it is used to work toward an end result 
that includes the reversal of environmental degradation and the 
construction of the foundation for a sustainable future. We think 
responsibility for this falls squarely on the shoulders of environ-
mental education.



chapter s ix

Between Awareness and Action

It is relatively easy to create a wish list for what environmen-
tal education should provide, and the preceding chapter is our 
attempt to do just that. It’s another thing entirely to see such a 
list become reality. The changes we propose are big ones, and the 
time in which to accomplish them is short. There are signifi cant 
institutional, fi nancial, and political obstacles to implementation 
that must be overcome, or ways must be found to get around 
them. We do not purport to know all the specifi c means to eff ect 
these changes but we are confi dent that grassroots eff orts by 
educators, parents, and administrators will create powerful and 
effi  cacious methods to change our educational institutions and 
curricula.

Time and time again, we have heard the question: what can 
one person do to make a diff erence? If I recycle, will that make 
the earth better? If I take shorter showers or drive a hybrid, will 
that stop global warming? What about industrial emissions, or 
agricultural use of freshwater, or dwindling oil reserves? There 

95
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is no simple answer, as these questions are much more compli-
cated than they would appear. Think globally, act locally doesn’t 
ring true for many people, because it probably isn’t unless large 
numbers of people do it.

Real change will require a shift in global consciousness and 
consumption patterns beyond the scope of individual action. 
Those inhabiting prosperous countries, already accustomed to 
a high degree of creature comfort, will probably feel a greater 
impact on their daily lives than those living in developing 
nations. Thinking globally and acting locally only works if it 
transcends the individual to become unifi ed community action. 
Only in this way, can political lines be crossed and world leaders 
constrained to serve the will of the people rather than the spe-
cial interests of industry.

How can the ideas we’ve proposed as foundations for an 
environmentally active citizenry, be realized? In this chapter 
we look at some practical ideas for bringing about the changes 
we advocate, and we suggest possible tactics for circumventing 
some of the obstacles mentioned earlier. We highlight several 
approaches that may hold promise, some of which are already in 
practice on a limited scale; some are still at the idea stage.

To facilitate any rapid change, it is essential to go with what 
works and abandon what doesn’t. We reiterate that the solu-
tions are probably as complicated as the problems they address. 
Solving those problems will take the combined work, faith, and 
brainpower of those who make up our educational institutions, 
of our policy makers, and of those concerned enough about our 
collective future to work to make it better. Toward that end we 
suggest the following as additional food for thought.
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Let’s look fi rst at some of the obstacles to the process of 
changing behavior. In 2009, a task force of the American Psy-
chological Association published a report looking at the rela-
tionship between psychology and climate change.1 Among other 
things, the report identifi ed possible psychological barriers to 
individual action. Mistrust of available scientifi c information, 
problems that seem part of a natural process beyond the con-
trol of individuals, existing habits, and simple uncertainty about 
what to do, all tend to stand in the way of individual action.

The economic concept of future discounting that we touched 
on in the last chapter comes into play in its psychological sense 
when people tend to discount potential and uncertain envi-
ronmental benefi ts that will occur in the distant future. This is 
especially true when the costs or sacrifi ces necessary to produce 
such benefi ts must be borne in the present. Future uncertainty, 
as well, may lead to justifi cation to postpone action in the pres-
ent. It may also translate into a sense of despair for what the 
future holds, leading to active denial as a coping mechanism in 
the present. This kind of thinking parallels the rationalizations 
people make in order to continue smoking cigarettes in the face 
of overwhelming evidence that it is hazardous to health. The 
potentially fatal ramifi cations of smoking may occur sometime 
in the future, but there is no way for an individual to know when 
they will occur, or if they will occur at all. This kind of future 
uncertainty makes quitting much easier to postpone.

How might environmental education address these psy-
chological barriers or, better yet, break through them? Given 
the psychological similarity between how people regard cli-
mate change and how people look at smoking risks, educators 
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can benefi t by applying strategies and concepts used in highly 
successful smoking prevention and cessation campaigns to 
environmental education. From 1997 through 2003, when many 
antismoking campaigns were implemented in America, smok-
ing among youth declined almost 40 percent, with adult 
levels decreasing signifi cantly as well.2 These are impressive 
statistics, and importantly, smoking reduction occurred over a 
relatively short time period. Virtually all the scientifi c research 
on the eff ectiveness of these campaigns showed that, when 
education and cessation programs were appropriately funded, 
smoking decreased. Since 2004, those trends have slowed, and 
cigarette smoking seems to be back on the rise. This is primarily 
the result of higher tobacco industry marketing expenditures, 
which increased over 125 percent in the same 1998–2003 period, 
and decreases in prevention program funding, probably brought 
on by a weakening of political determination. And therein lies 
another important lesson for environmental educators.

By looking at potential psychosocial impacts of climate 
change, educators and policy makers may fi nd ideas for shaping 
educational approaches designed to reduce human impact on 
the environment. Ideas like using in the classroom some of the 
standardized language common to climate researchers can help 
dispel public uncertainty as those terms become more common-
place. This does not mean that one message will suit all demo-
graphic groups. It won’t. Any environmental message must be 
tailored to resonate with people of diff erent social perspectives, 
age groups, cultural backgrounds, and political leanings, based 
on their respective self-interests. People must grasp the personal 
benefi ts of taking action. Telling people to sacrifi ce something 
may not provoke changes in behavior. Showing them they can 
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become leaders or role models in the eyes of their peers by 
being the fi rst to reduce energy consumption, for instance, is far 
more likely to produce measurable action.3 Educators may also 
be able to capitalize on positive attitudes that may emerge from 
collective public eff orts to solve shared problems.

“When to teach what” is a question environmental educa-
tors must pay particular attention to. In the past several decades, 
children’s literature has increasingly mentioned environmen-
tal degradation, often presented in simple or symbolic ways, in 
order to raise awareness of environmental issues at an early age. 
Posters illustrating things like the loss of biodiversity or shrink-
ing rainforests often decorate the walls of primary school class-
rooms along with children’s drawings of recycling centers or 
animals at risk. But ideas about how and when to broach the 
subject of environmental awareness are changing, and some 
educators believe this trend toward raising awareness in early 
childhood may actually cause children to turn away from nature 
in order to cope with the fear that premature awareness pro-
vokes in them.4

Developmental psychologists like Jean Piaget, Erik Erikson, 
and Lev Vygotsky had diff erent but related ideas about how and 
when children learn, but a common thread in their work is the 
existence of distinct phases that children go through as they 
grow. Familiarization with the work of these and other devel-
opmental psychologists provides valuable insights for teachers 
and administrators committed to helping build more respon-
sible societies. Understanding how motivations change at vari-
ous developmental stages can facilitate building curricula that 
cultivates a relationship with the natural world in early stages of 
development, then gently introduces information about threats 



100 / Between Awareness and Action

to nature at a developmental level where students are likely to 
react with concern rather than fear. Revealing how a student’s 
surroundings and relationships aff ect development and learn-
ing is another way psychology can benefi t educators. We are not 
recommending that educators take on the active role of psychol-
ogists, but a working awareness of what makes individuals and 
organizations tick is a useful tool for overcoming some of the 
obstacles to eff ective environmental education and action. We 
realize teachers are taught some of these theories, but schools 
must ensure that they consider them in the explicit context of 
developing ways to educate and motivate behavioral change.

In earlier chapters we suggested that contact with nature 
be an integral part of the educational experience. Rather than 
asserting that any single type of experience will be transfor-
mative, we encourage teachers, administrators, and students to 
engage in many experiences and fi nd what best stimulates their 
interest in the environment. With relevance in mind, school dis-
tricts can benefi t from making regional or cultural assessments 
of activities, within and outside the academic experience, that 
off er the potential for bringing students in contact with nature. 
They can adapt existing teaching methods to include or build 
on those activities. For example (and we will start with a contro-
versial one), consider hunting and fi shing. In many communi-
ties, hunting and fi shing are common outdoor activities. They 
are an integral part of United States history, from the nomadic 
lifestyles of indigenous peoples to the fabled exploits of famous 
frontiersmen like Daniel Boone and Davy Crockett. Some hunt-
ers have a wonderful appreciation of nature that rivals that of the 
best nonhunting naturalists we know. In fact, many naturalists 
we’ve met over the years learned to value nature during the time 
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they spent hunting. Some gave up hunting for less consumptive 
types of nature appreciation, but some remain avid hunters and 
conservationists. We have already mentioned Ducks Unlimited, 
which has spent more on domestic wildlife conservation than 
any other private organization, providing essential breeding 
habitat for shorebirds and waterfowl and places for migratory 
birds to stop on their annual migrations. Regulated hunting is 
certainly consistent with preservation of habitat and can eas-
ily serve as a basis for teaching nature appreciation. We are not 
advocating that schools teach classes in hunting and fi shing, but 
where these practices are common, educators can use the expe-
riences of their students as the foundation for a deeper explora-
tion of the natural world.

Of course there are many other ways to appreciate nature 
without killing and eating it! Bird watching has become an 
extremely popular pastime and can be done almost anywhere. 
There are, at last count, more than 46 million birders in the 
United States alone,5 many of whom started bird watching in 
their own backyards. During migration season, it is common 
to see cars backed up along roads near stopover locations and 
people lined up with binoculars and spotting scopes enjoying 
the birds. Field trips to local bird-rich areas are inexpensive, 
even in urban areas. Taking students outside to experience these 
local occurrences can help to personalize the wonders of nature. 
“Birds” become snowy plovers, Canada geese, widgeons, and 
snipe. Each species has its own story. Each species has its own 
threats. Each species presents localized teaching opportunities. 
On fi eld trips, teachers should consider encouraging students to 
follow the footsteps of great naturalists like Muir, Thoreau, or 
Leopold by creating personal journals, writing or sketching a 
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record of their experiences, thoughts, and observations. Personal 
nature journals have proven an eff ective tool in helping stu-
dents to look deeper and more critically into the natural areas 
they visit.

Walking outside provides everyone an opportunity to appre-
ciate nature in ways that driving along the road cannot. We can 
each stop and look, smell, and listen and, by doing so, begin to 
see things we didn’t know existed, like microclimates that sur-
round a forest or a wetland, or the leks of mosquitoes, or of but-
terfl ies, fi ghting for position in a sunbeam. Just sitting quietly 
outside may teach us how sounds travel through diff erent habi-
tats. Diversity is visible everywhere; it is just a matter of tak-
ing the time and initiative to look for it. In the late 1930s, Aldo 
Leopold wrote sadly of a bus ride through Illinois on which the 
riders saw little of the land they were passing over, the richness 
and variety of the ecosystem went largely unnoticed, and pas-
sengers seemed to regard the land only as a “sea on which they 
sail to ports unknown.”6 Today the situation has only worsened, 
and little remains that connects us to the land that sustains us. 
Simply taking a closer look at what we all take for granted might 
help foster a diff erent and more complete view of humanity’s 
place in nature, and environmental education must encourage 
this wherever and whenever possible. But encouragement alone, 
while helpful and important, may not be enough to curb existing 
environmental trends.

A recent and disturbing study suggests that exposure to 
nature may not necessarily lead to the protection of nature. The 
study, conducted jointly by the Red Rock Institute, the Univer-
sity of Illinois, and the Nature Conservancy, focused on con-
tributions to conservation nongovernmental organizations as a 
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indicator of public willingness to support conservation action.7 
The results show that a large percentage of contributions come 
from a relatively elite group of donors, most of whom engage in 
outdoor activities like hiking and backpacking. They also indi-
cate that people who experience nature through activities like 
visiting public lands or fi shing are much less inclined to sup-
port conservation. These fi ndings become even more unsettling 
when viewed in conjunction with another recent study indicat-
ing a possible shift away from nature-based forms of recreation 
in richer countries, including the United States and Japan.8 The 
reasons for this decline are not yet clear, but there is hope on the 
horizon in the fi eld of ecotourism.9

The International Ecotourism Society defi nes ecotourism 
as “responsible travel to natural areas that conserves the envi-
ronment and improves the well-being of local people.”10 Since 
the 1980s the fi eld of ecotourism has proven to be the fastest-
growing part of worldwide tourism. Many programs include a 
social component where visitors to an area become involved in 
local conservation endeavors, scientifi c research, or habitat res-
toration eff orts. It seems increasingly that people are looking for 
ways to spend vacation time in pristine, natural areas where they 
can feel that they can make some diff erence. Ecotourism is still 
in its infancy, and there is much to learn about how to run these 
programs in ways that preserve scientifi c integrity and do not 
adversely impact wildlife and habitats.11 Operators are increas-
ingly making sure their programs teach ecotourists how not to 
“love animals and habitat to death” and thus promote the pro-
tection of the areas they frequent.

Ecotourism, however, is not cheap. Trip costs can easily 
range into the thousands of dollars, making ecotourism almost 
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impossible to integrate into any public environmental education 
eff orts. Not to mention that any destination reached by plane 
dramatically increases each ecotourist’s carbon footprint. Some 
organizations, like the Earthwatch Institute, off er fellowships 
to teachers and students alike, and there are numerous teacher 
enhancement and continuing education grants available that 
may cover the costs of ecotourism trips. Participation in such 
expeditions can provide excellent learning situations for teach-
ers wishing to initiate social activism programs for conserva-
tion or sustainable learning. And, if these expeditions inspire 
teachers to develop new curricula that more eff ectively teach 
students about the wonders of nature, they may in the long run 
be cost eff ective.

Environmental education, it seems, must go further than sim-
ply taking students outside. We think that at the very least it 
must help students form a bond to nature based on caring for 
the outdoors, understanding one’s own place in nature and the 
responsibility that goes along with it, the importance of biodi-
versity, and why some areas are best left alone. It also must teach 
and reinforce the concept of “leave no trace,” so that students’ 
encounters with the natural world do no harm. But how can this 
be accomplished?

In his book Place-Based Education, David Sobel describes 
how environmental education might be locally reconceived to 
teach how nature, development, and culture aff ect each other 
in both natural and built environments.12 In place-based edu-
cation, teaching is accomplished through a kind of blending of 
school, environment, and community, which takes form in local 
projects that might include restoration and revitalization of a 
park, scientifi c assessment of a watershed, or the creation of an 
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urban garden. These projects, as they progress, often morph into 
social actions in which students learn skills that were not neces-
sarily part of the original plan. Students may need to learn how 
to write grants, engineer and construct a retaining wall, or make 
presentations to local governmental agencies. Sobel emphasizes 
the importance of engaging students in solving real and current 
problems rather than preparing them for solving the theoretical 
problems of the future. The products of this process are local-
ized curricula that incorporate and build on the issues, history, 
culture, and resources of the place in which they occur. Cur-
ricula specifi c to an area fuel personal connections to that area 
and treat students as active resources of their communities. 
Powerful stuff  and well worth consideration!

Another thing Sobel recommends is “tread[ing] lightly 
when you carry a green stick.”13 He is referring to the resistance 
many communities have to any mention of environmental pro-
grams, often because environmental legislation or regulation 
has brought economic hardship to those communities. Sobel 
has found it eff ective to build on the cultural heritage of those 
communities, working toward sustainable practices, commu-
nity enhancement, and development of area-relevant curricula, 
rather than imposing a set of abstract and foreign ideas the com-
munity is not likely to accept. This further supports our opin-
ion that environmentalism as a label ought to be abandoned, 
and the environmental community ought to be the ones work-
ing hardest to see that happen. It is not a religion or a politi-
cal party. It is, rather, an inherent responsibility of all humans 
that comes with being born. Perhaps it is in the best interest 
of all of us to fi nd another label that emphasizes responsible 
citizenship.
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At the University of California Los Angeles, Dan teaches 
an undergraduate fi eld biology course (actually more of an 
intensive science boot camp—or, as Dan fondly notes—a sci-
ence gulag) in which students are placed into groups of three 
and asked to develop scientifi cally novel questions about ani-
mal behavior. The emphasis, in this upper division course, is 
on developing theoretically interesting questions, but the real 
point is that students identify and generate their own projects 
in a “real world” situation. They write and rewrite their pro-
posals, obtaining critical feedback in the process. The class 
then travels to a remote fi eld station like Australia, Kenya, or 
the Virgin Islands, where students conduct their research 
under the constant guidance of their professors. Back home at 
UCLA, they complete their data analysis and write their papers. 
Eight weeks of intensive work typically leads to a high success 
rate, with almost two-thirds of the projects being published as 
papers in peer-reviewed scientifi c literature. Essential factors 
in the success of this model are active engagement and intense 
mentorship, which must be emphasized in the K–12 milieu as 
well. Such exercises and activities allow students to fi nd novel 
answers to problems they select. By engaging them in real-world 
problem solving, in problems they themselves have identifi ed, 
students may fi nd that they care more about the project and 
the outcome.

At the Ocean Conservation Society, Charlie spearheaded the 
development of an educational outreach program that sought 
to address an absence of conservation studies in professional 
science education. Many scientists, even some environmental 
ones we know, often work on very specifi c questions that may 
preclude their seeing the broad causes and eff ects of environ-
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mental problems. As in Dan’s UCLA class, the original idea was 
to provide real-world experience in fi eld biology, but with the 
ulterior motive of pumping the program participants full of per-
tinent conservation knowledge and resources related directly to 
their experiences in the fi eld. The program was tried at diff er-
ent levels, from seventh grade up to college, and was directed at 
students who showed signifi cant interest in marine biology or 
a related fi eld. It was off ered in both public and private schools 
as funding allowed. As the program evolved, it was expanded 
to include social-action and community outreach projects that 
the participants, under guidance, conceived of and implemented 
themselves. The thought behind this was similar to Sobel’s ideas, 
in the sense that we hoped students would learn not only the 
importance of environmental conservation but also the related 
importance of putting it into practice in their communities. In 
other words, we wanted program participants to walk the walk, 
instead of just talking the talk.

A sea turtle biologist we know, Scott Eckert, works on a pro-
gram that looks for problem areas where sea turtles are har-
vested or nesting beaches are under developmental assault. They 
then go to those areas to teach the communities how they might 
receive greater benefi t from conserving and protecting turtles 
then they do from harvesting them or from overdevelopment. 
WIDECAST, the network behind this work, now has active 
centers in more than forty Caribbean countries and territories 
(see www.widecast.org). Scott shows communities how they can 
develop fl ourishing ecotourism, which brings money and jobs 
into areas where few existed previously. He also teaches resi-
dents how to conduct ongoing research and helps them obtain 
the tools and backing they need for such an eff ort. WIDECAST 
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is a proven and successful form of science-based social entre-
preneuring that is spreading. We don’t think it is practical for 
public educational institutions to send their students off  to the 
Caribbean (although it’s not the worst idea we can think of), 
but educators and students will profi t from adapting the kind of 
approach that Scott uses to develop local, more accessible proj-
ects. It is an excellent example of how science, community, edu-
cation, and engagement can be combined to produce multilevel 
benefi t to diverse factions of society.

What if ideas like these were combined? What kind of learn-
ing opportunities might emerge from placing students in charge 
of shaping their academic destinies thorough a practical appli-
cation of what they are expected to learn (see the appendix)? 
What if Dan’s UCLA fi eld biology class were to include a social 
component in which students reached out to involve the com-
munities they visit in their projects? Or, what if they worked to 
implement the local conservation of resources or the revitaliza-
tion of natural preserves in ways that brought direct and lasting 
benefi t to those same communities the way WIDECAST does? 
What if institutions engaged in place-based education sought to 
provide students with experiences outside their communities by 
off ering them opportunities to “export” the expertise gained in 
their own areas to similar situations occurring elsewhere? Stu-
dents might even become short-term teachers as part of the 
educational process. The potential for individual and commu-
nity enrichment is immense.

There is no shortage of good ideas for how to change things. 
In the past few years, many educational programs have sprung 
up all over the world, mostly in the form of local grassroots 
eff orts, some of which have grown quickly to become infl uential 
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in their respective communities. This emergence of new ideas 
is a promising trend, and support for these programs must grow 
globally. From what we have read and observed, it seems the 
most successful eff orts include encouragement of imagination 
and open-minded experimentation, encounters with nature on 
some level, hands-on participation in projects related to sustain-
ability or ecological systems, motivated teachers, and commu-
nity involvement and support. These components, we believe, 
are all necessary elements in creating educational programs that 
are truly relevant to the lives of the program participants. We 
strongly believe the engagement and personalized meaning that 
these kinds of programs can bring about are essential in turning 
the tide on anthropogenic degradation of the planet.

Before moving ahead, let’s clarify what we mean by engage-
ment, and what responsibilities engagement might create for 
educators. Consider that environmental awareness may not lead 
to action at all. Instead it may be some combination of personal 
involvement and emotional investment that prompts people to 
act, and environmental awareness may only help frame how 
they will act. If this is true, and action is the goal, educational 
eff orts will have to bring students around to where they feel a 
personal commitment to a given project or topic. This requires 
far more than teaching abstract concepts or assigning lab experi-
ments; it requires activities that students want to be involved 
with. To captivate student attention and stimulate commitment, 
educators must support projects that are fun and exciting, that 
directly aff ect the quality of students’ lives, and most important, 
that have a clear and measurable impact on something the stu-
dents care about. This probably demands that students play a 
participatory role in the conceptualization or selection of any 



110 / Between Awareness and Action

project or program. Educators must remain fl exible enough to 
supply this opportunity to students, thereby providing a critical 
fi rst step toward emotional investment.

Eff ective engagement requires risks and rewards. In planning 
or developing new projects, attempts should be made to keep 
projects feasible, but planners and advisors must remember that 
goals often change in midstream, and end results are not always 
what was expected. Additionally, project planners may be lim-
ited by their own frames of reference and may underestimate 
what can be accomplished by a group of motivated students. As 
a result, they must buy into the risks as well, keeping in mind 
that the learning process includes setbacks as well as successes. 
In other words, the risks students and their teachers take on with 
involvement in a project must be real, and the rewards must 
be too.

Rewards can be substantial. After the Los Angeles riots of 
1992, students from Crenshaw High School, in an eff ort to help 
rebuild their community, planted a two-acre fruit and vegetable 
garden on an abandoned lot adjoining the school. The proj-
ect grew into a student-run company named Food From the 
Hood.14 As the company grew, it donated 25 percent of what the 
students grew to needy people in the community. The balance 
of fresh goods, along with salad dressings developed by students, 
were sold nationwide for profi t, with half the proceeds going to 
the operation of the company and the other half allocated to 
scholarships for student program managers. Over the life of the 
project, scholarship awards exceeded $250,000.

We believe one of the primary reasons that Food From the 
Hood was so successful was that it was open-ended. No one at 
its inception had any idea it would grow as it did. Students and 
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involved teachers alike had to learn, on the fl y, how to deal with 
the challenges of running a fast-growing business. Goals were 
adjusted as the project took on a momentum of its own. Food 
From the Hood became a remarkable example of team eff ort, 
rewarding participants with a level of practical confi dence 
unlikely to occur through purely academic endeavors. Students 
made the program successful, but, without the unwavering sup-
port, original thinking, and commitment of teachers, advisors, 
and administrators, the level of success would have been harder 
to achieve.

So when we talk about engagement, we mean an adventurous 
sense of emotional investment and commitment on the part of 
students and educators as a team, to a project for which the end 
results are not necessarily foreseen. Seeing an idea through from 
concept to reality is a powerful experience. The process pro-
motes creativity, resourcefulness, discipline, and perseverance. It 
requires the integration of knowledge across disciplines, as well 
as leadership and communication. It is a wonderful preparation 
for life. We strongly believe the gray area that exists between 
awareness and action can only be bridged by the enthusiasm and 
passion this kind of engagement provokes.

In the years after the Food From the Hood program ended, 
school and community gardens have become increasingly popu-
lar in urban and rural communities alike. As a teaching environ-
ment, gardens provide access to the complete ecological cycle 
of growing food. They are an exercise in sustainability. Paired 
with fi eld trips to natural areas or local farms, gardens can be 
a remarkable teaching tool as well as an excellent means for 
generating the sort of engagement we mentioned earlier in the 
chapter.



112 / Between Awareness and Action

Growing food can personalize the message that maintain-
ing diversity and productivity requires eff ort. Sadly, growing up 
in our increasingly urbanized world, many people never actu-
ally see where their food comes from. Kitchen gardens, school 
gardens, and urban gardens help solve this problem and can 
reconnect students to nature in a very basic way. Growing food 
provides practical lessons about pest management. For example, 
is it OK to kill invertebrate pests? What about vertebrate pests? 
What kinds of poisons are used? How are poisons retained in the 
environment? What are their consequences when they are con-
tained in the food you eat? The more that is learned about toxic 
chemicals, especially those retained in body fat, the more likely 
society is to understand that perhaps there are no safe levels of 
exposure to toxic chemicals. Through practical application and 
analysis, students may better see the need to fi nd new solutions 
to old problems.

Augmenting a school’s food service with fresh food, grown in 
school gardens or obtained from local farmers, is another way 
that gardens can enrich the lives of students on many levels. 
Students can be directly involved in food preparation through 
kitchen classes that focus on healthy, tasty alternatives to junk 
food. They can learn about waste management issues, compost-
ing, and ways to reduce nonrecyclable by-products via active 
participation in management of school gardens and food ser-
vices. They can visit local farms to see how food is grown on 
a larger scale or participate directly in researching and obtain-
ing local foods and products for school lunch preparation. 
This can also help students to understand sustainable farm-
ing practices, and it can also shed light on the true meaning of 
organic foods.
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Garden programs in schools can also be very eff ective in 
changing the way society thinks about food. Rising rates of dia-
betes, and dramatic increases in the number of overweight chil-
dren in schools, are good arguments for rethinking nutritional 
practices on a broad scale.15 Strong, healthy bodies make for 
strong, healthy minds, and it’s time public education adminis-
trators put this idea into practice in a complete and meaningful 
way. An hour of physical education a day obviously isn’t cutting 
it. The Center for Ecoliteracy has been consistently ahead of the 
curve on issues regarding school lunch programs and schooling 
for sustainability and provides a wealth of resources for anyone 
interested in delving deeper into these important issues (see 
www.ecoliteracy.org).

Like gardens, habitat restoration programs or watershed 
studies are teaching vehicles with the added benefi t of putting 
students in touch with nature. For schools in rural areas, or com-
munities near undeveloped lands or oceans, programs like these 
are easier and less expensive to implement than in city centers. 
Taking a group of students for a walk in the woods can be a 
great learning experience, but what if the woods are hundreds of 
miles away? How can nature appreciation be cultivated in bus-
tling urban centers that continue to grow at record rates? We 
have read that an empty lot or city park can provide a place 
to experience nature, a place where teachers can focus on the 
micro ecology to illustrate diversity. We are not sure, how-
ever, that encounters like these build a bond with nature strong 
enough to seed personal action suffi  cient to help protect nature. 
In some of the urban areas where we’ve worked, it just isn’t safe 
enough to take students to an empty lot or park, and we could 
see little reason why students might care about anything other 
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than their own safety. Nature seemed a long way off , and we felt 
almost hypocritical trying to teach about protecting a natural 
world that these students have never seen.

For some of us, the grandness of nature helps us understand 
our place in the scheme of things. Some of us fi nd it calming to 
be a part of something much greater, an integral part of nature. 
But in some empty lot downtown, as endless lines of diesel 
trucks roll past on the freeway, this grandness might not be so 
evident or life-changing. We think it’s important, especially in 
urban centers, that students make regular fi eld trips to natural 
areas from an early age, so they can experience nature’s grand-
ness fi rsthand, which will perhaps open a door to a diff erent 
perspective.

In the past several decades, a wide variety of outdoor-
education schools, centers, and agencies have emerged all over 
the globe. Unfortunately for the purposes of public education, 
most are private. In the United States, some urban school dis-
tricts have experiential learning centers or residential cam-
plike schools that classes, accompanied by their teachers, may 
attend on a special program basis. Costs of such programs are 
often minimal, as the facilities are provided by the school dis-
tricts that make use of them. In Los Angeles, the Clear Creek 
Center is located on national forest land a few hours away from 
the city, and off ers programs that encourage nature apprecia-
tion through hiking, wildlife encounters, stargazing, and natural 
science studies. The good news is that facilities like these can 
provide a gateway to nature for students lacking the means to 
attend private programs. The bad news: even when these facili-
ties are available, actually getting students to them is diffi  cult. 
Often a substitute teacher must be hired for the day to take care 



Between Awareness and Action / 115

of students who are not allowed to go on the trip because their 
parents don’t believe fi eld trips are useful. The really bad news: 
there are simply not enough of such facilities to go around, and 
the opportunities to use them are not available to all.

Nonprofi t and community organizations often provide 
resources and activities like cleanups, revitalization eff orts, and 
nature walks, although these are mostly extracurricular. Many 
environmental organizations also provide in-service presenta-
tions and supporting curricula either free or at nominal cost 
to schools. Programs like these can be helpful to educators 
attempting to jump-start environmental education through 
grassroots eff ort in schools where none currently exist, but they 
should not substitute for the aggressive, coordinated, and sys-
temic approaches we are advocating.

All people share the current opportunity to change our col-
lective future for the better, but the longer we all wait, the less 
eff ective our eff orts will be, at least in the short term—the com-
ing century. There is a disconnect between being environmen-
tally aware and acting defi nitively to protect the environment, 
biodiversity, and our societies. And this is precisely what has to 
be addressed with fresh ideas, objectivity, and cooperation, in 
homes, schools, and communities, in any way that works.



chapter seven

A Political Primer

To become environmentally active, environmentally aware citi-
zens must understand how political decisions are made. How 
does environmental legislation really get passed? Why do pol-
luting industries seem to have such a strong infl uence on the 
outcome? How can educated citizens help create environmen-
tally sustainable legislation?

Although this chapter is framed by a decidedly Ameri-
can political perspective, as both authors live and work in the 
United States, we will attempt to take a global view as we look 
at these and other questions. We will off er some remarkable 
examples of how citizens around the world have changed seem-
ingly entrenched policies. We also hope to shed some light on an 
unpleasant truth: those with money make policy. But fi rst things 
fi rst.

In a democracy, each person has a vote, while in a democratic 
republic or representative democracy each person votes for rep-
resentatives who then vote on their behalf. The founding fathers 
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of the United States were clear about their intentions to have 
a decision-making class (Congress) that represented both the 
states (via senators) and the people (via representatives). They 
wanted these senators and representatives to represent “a great 
body of the society,” and they wanted to avoid creating heredi-
tary nobles (as seen in other countries).1 They were also clear 
about their intentions to have legislative, executive, and judi-
cial branches off ering checks and balances, which they thought 
would lead to reasoned decisions and legislation.

The Federalist Papers (particularly the tenth and the thirty-
ninth) explain the rationale behind the U.S. Constitution and 
remain a testament to the careful thought and research that 
went into the creation of the durable and remarkable document 
that still guides American policy. The authors of the Federalist 
Papers, especially James Madison, were acutely aware of how 
self-interest and people’s emotions tend to infl uence decision 
making. They believed a democratic republic would protect 
this diversity and, at the same time, prevent people’s individual 
passions and perspectives from interfering with dispassionate 
evaluation and the enacting of legislation for the common good. 
They envisioned a system of good legislators, accountable to the 
people, diligently crafting legislation in the best interests of the 
majority of their constituents.

For such a system to work, citizens must be able to properly 
research issues and make deliberative decisions about which 
representative will best echo their wishes and beliefs. They must 
also be able to understand the implications of legislation passed 
or rejected, as this is the primary indicator of the eff ectiveness of 
their respective representatives. But as we mentioned in our dis-
cussion of the climate legislation that is working its way through 
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Congress at this writing, modern legislative bills are complex 
and tend to change quickly in committee. Any ordinary citizen 
has little chance of keeping up with the specifi c implications of 
any proposed law. Clarity and simplicity have all but vanished 
from the legislative process, and this tends to undermine the 
original aims of American founding fathers. If, in America, our 
duly elected representatives are truly accountable to their con-
stituents, why do popular polls continue to show that a high per-
centage of the public believes that government does not work in 
their best interests?2 Something seems awry.

In The Assault on Reason, Al Gore wrote that the system of 
accountability to voters is broken because many elected offi  cials 
are reporting not to voters but to campaign donors. It now costs 
a fortune to be elected to the offi  ce of major or to state or federal 
offi  ce. In 2009, Michael Bloomberg became the mayor of New 
York City for a third term after spending more than $102 million 
dollars of his own money.3 The total of Bloomberg’s combined 
spending for all three of his campaigns is estimated at nearly a 
quarter billion dollars.

The 2008 presidential election broke all records for spend-
ing. Over 1.3 billion dollars was spent by the three leading U.S. 
presidential hopefuls, Barack Obama, John McCain and Hillary 
Rodham Clinton, during the long precampaign period through 
election day.4 Where does all this money come from? Donors. 
Can any candidate needing so much money remain uninfl uenced 
by his or her donors? To be honest, it’s probably a challenge.

Gore noted that previous campaign fi nance reform created 
unexpected problems. By setting a limit on how much an indi-
vidual could give to a candidate, but no limit on how much an 
individual could give to a party, the process empowered politi-
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cal parties to dole out funds to candidates of their choosing. A 
candidate who voted against the party line, Gore argued, would 
quickly be fi nancially isolated and unable to get elected. Gore 
went on to argue that this created a powerful party machine that 
could be led by a president. He suggested this centralization of 
power was precisely what the architects of the American con-
stitution did not want. The polite interpretation of this is, that 
members of the House of Representatives, who should represent 
the will of the people, and members of the Senate, who should 
represent the will of their states, were constrained to work for 
their political party. Gore suggested this part of the American 
political system was thus broken.

The case brought against former governor of Illinois Rod 
Blagojevich in 2009 illustrates another way in which legisla-
tors may be infl uenced: corruption, which the World Bank 
defi nes as the “abuse of public power for private gain.”5 Gov-
ernor Blagojevich was accused of demanding money for politi-
cal favors, including the one that brought him down: the “sale” 
of the appointment to the Senate seat left vacant by the newly 
elected president, Barack Obama. Whether or not Blagojevich 
was ultimately convicted, such corruption is visible at all levels 
of government and is, by no means, solely an American prob-
lem. According to Transparency International’s corruption 
perception index, the United States is the twentieth-least cor-
rupt country, ranking lower than Britain (rank = 12) and Hong 
Kong (rank = 14).6 Countries with weak or nonexistent democ-
racies like Indonesia (rank = 143), Iraq (rank = 178), and Soma-
lia (rank = 179) tend to be very corrupt. A sobering aspect of 
the same report shows that citizens of all participating nations 
consistently place political parties, legislatures and parliaments, 
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and police at the top of a list of the most corrupt institutions in 
their respective countries. The majority of those questioned also 
believe the situation will only worsen in the future.

Political corruption matters. It is prevalent throughout the 
world and often has profound eff ects on the environment. Ille-
gal traffi  cking in natural resources, higher levels of pollution 
because of permitting or inspection systems that are nonexistent 
or compromised by bribery, funds diverted from environmen-
tal programs to private pockets, and unfair allocations of public 
resources are all examples of this.7

Corruption is not limited to politicians but also occurs among 
appointed offi  cials with regulatory oversight. And this, from an 
environmental standpoint, is a huge problem.

How do regulations really get written? Congressional assis-
tants write them. How do congressional assistants know what to 
write? They talk with lobbyists and often get prose directly from 
lobbyists. Who and what are lobbyists? Typically they are politi-
cal professionals gone private who represent specifi c groups 
of people for the purpose of legally infl uencing legislation on 
behalf of their clients. In America, as well as abroad, one might 
easily argue that the real power brokers are political lobbyists 
working outside the formal legislative structure.

Who appoints lobbyists? How do they make their money? 
Many large, private U.S. lobbying organizations and fi rms are 
located on K Street in Washington, D.C., immediately adjacent 
to America’s halls of power. Some of these organizations repre-
sent large sectors of the public, such as the nonprofi ts American 
Association for Retired Persons and the American Automobile 
Association. There are also private lobbying fi rms who hire peo-
ple to help eff ect change for smaller, less popular lobbies.
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Lobbyists are a sort of unelected “fourth branch” of Ameri-
can government who do not necessarily represent the people. 
Unlike independent experts who might be called to testify 
before Congress to provide objective information, private lob-
byists are often hired to help their clients achieve an outcome. 
James Madison, in the tenth Federalist paper, was concerned 
about what he called factions that might wrest control of the 
democratic process.8 He noted that there are two ways of deal-
ing with such factions: either remove their causes or control 
their eff ects.

Lobbying fi rms routinely hire former government offi  cials 
(both elected and unelected), because those are the people with 
the connections, and in some cases, the expertise, to help their 
clients infl uence the creation of legislation. While many in Con-
gress pay lip service to controlling lobbying, some of those very 
same people often accept jobs as professional lobbyists as soon 
as they leave government. Who wouldn’t? High-powered lob-
bying pays very well. As of January 2009, the median annual 
income of lobbyists in the United States was $95,525,9 but this is 
not a proper indication of how much money lobbyists can actu-
ally earn. In a recent book, journalist Robert Kaiser revealed 
that one lobbying fi rm, Cassidy & Associates, took in $33 million 
in 2003; another, the Robert S. Strauss law fi rm earned over $31 
million in 2007. Kaiser went on to say that the $3 billion dol-
lars offi  cially reported to be the amount lobbyists spent in 2007 
alone, buying infl uence and shaping legislation, is likely a vast 
understatement.10 In a national scandal that brought down sev-
eral prominent members of Congress, disgraced lobbyist Jack 
Abramoff  was paid a total of nearly $82 million dollars by several 
Indian tribes lobbying for favorable gaming legislation.11
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Lobbying is extrapolitical in the sense that the special inter-
ests exerting pressure on lawmakers are not necessarily allied 
with any political party. In many cases, infl uence is sought wher-
ever and with whomever can best accomplish the goals of lob-
byists’ clients. Democrat or Republican matters little, and both 
parties are culpable. Campaign contributions are often a vehicle 
for buying infl uence and are usually made irrespective of party 
affi  liation. Such contributions, especially those that originate 
from large business concerns, are often made universally to all 
candidates for a given offi  ce, presumably facilitating access to 
the winner by the contributors or their representative lobbyists.

And it keeps getting worse. The term revolving door commonly 
refers to the transition from public service to the private sector 
and vice versa. In this potentially corrupting relationship, many 
government regulatory offi  cials, upon leaving public offi  ce, are 
hired to represent the very fi rms they once regulated, or in the 
reverse case, ex-employees of regulated industries are appointed 
to key regulatory positions in government. This common prac-
tice seems like leaving the fox to guard the henhouse; it’s simply 
not a good idea, for the hens anyway. Even though there are rules 
for government offi  cials to ensure ethical conduct and avoidance 
of any confl ict of interest, proving impropriety is not a clear or 
easy task. When George W. Bush took offi  ce, his administra-
tion recruited thirty-two executives from the weapons industry 
for appointments to policy-making positions in the Pentagon, 
National Security Council, the Department of Energy, and the 
State Department. By 2003, military contracts with the top ten 
Pentagon contractors had increased more than 75 percent.12 Is 
this impropriety, or just beefed up national security? In a scan-
dal uncovered by Senator John McCain, Darlene Druyun, an air 
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force negotiator for weapons procurement, was sentenced to jail 
for approving close to $30 billon dollars in contracts to Boeing at 
the same time she negotiated lucrative jobs with Boeing for her 
daughter, her son-in-law, and fi nally herself.13

This “revolving door” has been used by industries in the 
environmental sector as well. At this writing, Gale Ann Nor-
ton, former secretary of the Department of the Interior is under 
investigation by the U.S. Justice Department to evaluate poten-
tial wrongdoing in her decision to award three oil shale leases on 
federal land, valued into the hundreds of billions of dollars, to 
Royal Dutch Shell PLC. Norton went to work for Royal Dutch 
Shell PLC in 2006, shortly after resigning her position as inte-
rior secretary.14

Soon after being sworn in, President Obama signed a new 
executive order aimed at regulating and reducing revolving 
door practices. Some question now exists as to whether the 
Obama administration is obeying its own regulation, as it has 
hired ex-lobbyists to fi ll policy-making positions on several 
occasions.15 Whether or not the new executive order will make 
a diff erence in revolving door practices has yet to be seen. It 
seems clear, however, that the practice is probably unsound, and 
that the people, regardless of political or religious leanings, are 
being shortchanged as a result.

It seems there are two ways to progress. Either comprehen-
sively regulate lobbying, which has been attempted in the past, 
or fi nd ways to get more lobbyists to work for environmen-
tal goals. We favor regulation but, admittedly, past regulatory 
eff orts have fallen short of their intended purpose and some-
times border on the ridiculous. Some of our “favorite” regu-
latory examples include the “toothpick rule,” which permits 
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lobbyists to serve food to lawmakers as long as it is eaten with 
a toothpick; the “gravy rule,” which forbids lobbyists to serve 
food with gravy to public servants, as it could necessitate the use 
of utensils and therefore be considered a meal; and the “bagel 
rule,” which states that serving bagels to lawmakers is fi ne as 
long as they are not topped with something expensive like lox or 
caviar. According to a 1996 House regulation, lobbyists can buy 
dinner for lawmakers only if it is a “widely attended event”—
that is, attended by more than twenty-fi ve people. That, in the 
scope of the regulations, is OK, because a lobbyist would have a 
hard time monopolizing a senator’s time in a crowd.16 But loop-
holes remain rampant, and lobbyists still persist as a major infl u-
ence on governments worldwide.

If lobbyists can’t be beaten, perhaps they can joined. If envi-
ronmentally active citizens understand how lobbyists work, they 
might work through K Street channels as well, in greater num-
bers, to reduce environmental degradation and shape legislation 
benefi cial to the environment. Ideally the changes being lobbied 
for will be scientifi cally defensible. Some such lobbyists already 
exist.

The Union of Concerned Scientists is an organization that 
lobbies for scientifi c integrity in policy making (see www.ucsusa.
org). The organization got its start in 1969 at the Massachu-
setts Institute of Technology as a group of faculty and students 
opposed to the militarization of scientifi c research and prolif-
eration of nuclear power. The group was an early leader in both 
the environmental movement and the arms control movement. 
For forty years, they’ve generated consequential documents that 
have helped shape legislation in a number of diff erent areas, 
ranging from the 1972 United States–Soviet antiballistic missile 
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treaty to recent California legislation curbing greenhouse gas 
emissions. We support public interest lobbies like the Union of 
Concerned Scientists and believe that such “open and acces-
sible” lobbying is a beast quite diff erent from the private and 
profi t-driven lobbying that characterizes industrial lobbyists. 
Environmentally active citizens must recognize this important 
diff erence, so environmental educators ought to teach it.

Here again, we reiterate that the distortion of democracy 
represented by industrial lobbyists and special interest groups 
crosses political and social boundaries. Citizens of all races and 
creeds, politically right- or left-leaning, rich or poor, have the 
same right to live in an environment that is not toxic or threat-
ening to present or future generations. Environmental educa-
tion should attempt to bring people together under this maxim 
and make clear to our politicians that the environment belongs 
to all people, not to special interests or powerful conglomerates. 
Once that’s accomplished, we can all happily return to hashing 
out the political particulars of our respective social structures.

For a more practical understanding of how the sorry state 
of world politics aff ects each and every one of us equally, let’s 
examine what happened at COP15—the United Nations Cli-
mate Change Conference of 2009.17 This globally attended sum-
mit conference was convened to discuss international solutions 
to climate change and its eff ects. In the months leading up to 
COP15, it seemed that world leaders (and their peoples) had 
fi nally begun to accept the scientifi c realities and predictions 
of impending environmental catastrophe and were multilater-
ally committed to negotiating a binding international treaty 
to reduce greenhouse emissions through a variety of verifi able 
methods. But that is not what happened.
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The bias of governments toward economic development once 
again took precedence over the well-being of their peoples, 
and no binding treaty was signed or even proposed. Instead, a 
last-minute “accord” was agreed to, but it was not legally bind-
ing, lacked specifi c reduction targets, and had little architec-
ture for making real impacts. This, however, did not stop the 
proponents of the accord from using adjectives like “milestone, 
landmark, and ground-breaking” to describe what many believe 
was the utter failure of global political leaders to eff ect mean-
ingful change. If world citizens understood, via environmental 
education, more about the political mechanics of why our lead-
ers seemingly ignore the urgency of climate change in favor of 
preserving industrial power, people might hold their leaders 
accountable, and we might not have to listen to their insulting 
rhetoric.

If the ticking clock of environmental degradation were 
superimposed over our political and legislative processes, it 
would be clear the latter is not keeping pace with the former. 
This means that our legislators, special interest lobbyists, indus-
trial representatives, and the like can’t really be trusted to act 
in the best interests of the people. Perhaps this is because their 
hands are tied by the lack of consensus resulting from the vari-
ous perceptions of the problems at hand. Perhaps it’s because 
legislators are generally out of offi  ce by the time the long-term 
implications of their decisions kick in. Perhaps it’s because they 
just don’t answer to the people anymore. But if the people act 
in decisive ways—by “voting” with their spending habits (buy-
ing sustainable products over those with greater environmen-
tal impacts) and letting leaders know through social networks 
and other channels that failure to act will cost them votes—we 
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can jump-start timely, measurable, and eff ective action. So, who 
can do this? Teachers, religious leaders, parents, students, media 
representatives, business leaders . . . in short, all of us.

We have talked much about grassroots eff orts as an eff ective 
means of bringing about broad-scale political awareness that can 
lead to change. Whether we all choose to exercise it or not, we, 
the people hold the power to change the world. We all need to 
know how our respective governments function. We all need to 
vote our consciences and eff ectively communicate our beliefs 
to others, as active citizens in a fl uid community. We all need to 
develop the capacity to listen, discuss, and compromise, because 
that is what community means. But voting and learning might 
not be enough to move us collectively toward mitigation of the 
environmental consequences we may soon face. Social under-
currents, or what might be called a collective will, can spread 
virally and develop such momentum that they topple politi-
cal regimes or overturn unassailable policies. The beginnings 
of such social galvanization can be quiet, can sometimes even 
be unknown to those who try hardest to bring it about. This is 
the phenomenon Daniel Goleman refers to when he talks about 
how the rules of the swarm might lead us to better our condi-
tions even if, as individuals, we do not have, or grasp, a “master 
plan.”18 This is the power of a social groundswell brought about 
through individual eff orts on a grassroots level. What follows are 
some examples of what we mean.

On January 27, 1973, the signing of the Paris Peace Accords 
ended U.S. military involvement in the Vietnam War. More than 
fi fty-eight thousand Americans died during the confl ict that also 
claimed the lives of millions of North and South Vietnamese 
soldiers and civilians. The involvement of the United States 
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spanned six presidencies. In 1964, the Gulf of Tonkin Resolution 
provided President Lyndon Johnson with the power to escalate 
U.S. involvement without a formal declaration of war. Under 
Johnson, American troop presence in Vietnam surged from six-
teen thousand to nearly fi ve hundred thousand and was accom-
panied by an aggressive bombing campaign that lasted for more 
than three and a half years.

American opinion polls at the outset of the escalation in 1965 
showed that more than 60 percent of the American public sup-
ported increased U.S. intervention. Opposition to the war was 
considered un-American. By 1971, however, public support had 
fallen to less than 28 percent,19 even though America’s leaders 
were still supporting the war eff ort. How did this occur? Antiwar 
sentiment traveled virally among a constantly growing percent-
age of the population. By the end of 1965, more than 35,000 young 
American men were being conscripted each month into military 
service,20 and resistance to the draft was growing substantially, 
especially among students. Colleges all over America were fast 
becoming the staging ground for teach-ins and rallies that, in 
turn, spurred media interest. Uncensored news coverage from 
reporters on the front lines, daily tallies of war casualties and 
wounded, and images of the fl ag-draped coffi  ns of dead Ameri-
can soldiers were becoming an everyday occurrence on the six 
o’clock news, and the antiwar movement grew stronger and 
stronger, spreading across political divides. Antiwar demonstra-
tions spread throughout the world, often attended by hundreds 
of thousands of citizens. A majority of Americans were coming 
to believe the war they had initially supported was an unwinna-
ble and brutal waste of American and Vietnamese lives. In 1971, 
the top-secret Pentagon Papers, leaked by a State Department 
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offi  cial, detailed the series of high-level mistakes made by the 
government in determining Vietnam policy, including obfusca-
tions associated with the passing of the Gulf of Tonkin reso-
lution. Attempts by President Richard Nixon to suppress the 
Pentagon Papers eventually led to the Watergate investigations 
and his resignation in 1973. By the time the Pentagon Papers 
became public, it was clear that the American people wanted an 
end to the Vietnam War, and they were letting their politicians 
know it. People, working and thinking collectively, changed the 
course of political policy.

Freon, a chlorofl uorocarbon (CFC), was a revolutionary dis-
covery in 1928. It made refrigeration safer, led to the widespread 
adoption of domestic refrigeration, set the stage for the rapid 
growth of agribusiness, and brought new levels of comfort to 
people all over the world. It wasn’t until the 1970s that two atmo-
spheric chemists, F. Sherwood Rowland and Mario Molina, dis-
covered that CFCs were degraded by ultraviolet radiation in the 
stratosphere, releasing chlorine. And this stratospheric chlorine 
destroyed ozone. Ozone is the atmospheric chemical that pro-
tects the surface of the earth from dangerous UV-B radiation. 
The stratospheric accumulation of ozone served as an important 
precursor to the colonization of land by marine organisms more 
than 500 million years ago.

Rowland and Molina realized that their discovery had impor-
tant implications for human health and the health of the global 
environment. UV-B radiation causes skin cancers and cataracts 
and can damage plants and animals. The two men published 
their results in 1974,21 a time when CFCs were widely used in 
refrigeration and plastics and as aerosol propellants. Four years 
later, CFCs were banned by the Environmental Protection 
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Agency for use in aerosols, over the objections of the interna-
tional chemical industry, which questioned the validity of the 
fi ndings. At that time only fi ve countries agreed to ban CFCs, 
while others, concerned with adverse economic impacts, either 
agreed to small reductions or did little to reduce production.

The problem of CFCs came to public attention in the mid-
1980s, when British scientists discovered a continent-sized hole 
in the ozone layer. Their data showed rapid deterioration of 
atmospheric ozone, but the controversy over the Antarctic 
ozone layer remained until 1986, when the role of CFCs in ozone 
depletion was validated. The threat of skin cancer and other 
impacts to human health was no longer just theory, it was real 
and happening. In 1987, 27 nations signed the Montreal Protocol 
on Substances That Deplete the Ozone Layer,22 the fi rst ever 
global treaty to address climate problems. The protocol man-
dated a phase-out of CFCs throughout the world. Today, more 
than 196 countries have signed the protocol,23 making it one of 
the most successful international eff orts, and proving that such 
a collaboration is indeed possible. By all measures, this was a 
remarkably rapid call to arms that eff ectively addressed a glob-
ally threatening problem.

One defi ning feature of the CFC problem is that it was rela-
tively easily addressed. Paul and Anne Ehrlich argued in their 
book The Dominant Animal that, unlike greenhouse gasses, CFCs 
were readily replaced with other chemicals (unfortunately, 
some of these replacements are greenhouse gases!).24 Thus, pub-
lic interest lobbies were eff ective at creating the political will to 
solve the problem. It was the ease of solving the problem, cou-
pled with scientifi c consensus and public awareness, that led to 
rapid, widespread acceptance of the Montreal Protocol.
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The Green Belt Movement (GBM) is a nongovernmental 
organization based in Kenya. It was founded in 1977 by political 
activist and environmentalist Wangari Maathai to “advocate for 
human rights and support good governance and peaceful dem-
ocratic change through the protection of the environment.”25 
Maathai believes that “the planting of trees is the planting of 
ideas,”26 and following this simple axiom the GBM has engaged 
groups of Kenyan women to plant trees to prevent erosion and 
combat deforestation on a local scale. The GBM provides a sup-
port structure for the formation of community groups, helping 
them to establish nurseries for seedlings, then helps distrib-
ute seedlings to local farmers, who plant and care for the trees 
under the supervision of the groups. Initially, the GBM paid the 
groups a token sum for successfully planted seedlings on pri-
vate land, but as the program grew they encouraged the groups 
to commercialize their nurseries, bringing money and jobs into 
their respective areas. At present, there are more than four 
thousand GBM groups in Kenya, 70 percent of whose mem-
bers are women. By planting more than 30 million trees, tens 
of thousands of women have become more politically engaged, 
eff ecting a continuing contribution to global environmental 
conservation and bringing new skills hope to their communities.

In recent years, the focus of the GBM has shifted to the con-
servation of public, rather than private, lands. With the help of 
the United Nations Environment Programme, GBM founded 
the Pan-African Green Network, which is spreading GBM 
methodologies of social action and environmental conserva-
tion through Africa. Such community-based development has 
proven an eff ective grassroots method of environmental educa-
tion that helps mobilize people to protect their resources.
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The GBM has grown from simple tree planting to water 
management, to increasing food security by encouraging people 
to plant indigenous foods that grow well in the local environ-
ment, to advocating human rights, to fi ghting corruption and the 
illegal allocation of public lands, to providing HIV/AIDS edu-
cation and prevention, and to facilitating pan-African sustain-
able development. From a humble start, the GBM has supplied a 
working example of how people, even those with few resources, 
working locally, can become an eff ective and powerful force for 
environmental change.

For motivated citizens to have a fi ghting chance of successes 
in grassroots endeavors, some knowledge of the dark under-
belly of political process is probably necessary. In the follow-
ing account, we describe some tactics used in political fi ghts 
not because we believe the tactics are good ones or worth using, 
but because they are systematically brought to bear against any 
promising eff orts to wrest power away from industry or impose 
social accountability.

Large and powerful companies in regulated businesses like 
tobacco, oil, and pharmaceuticals often hire consulting fi rms 
specializing in what is called “product defense” to assist them in 
fi ghting regulation. Such regulation could, among other things, 
remove dangerous products from the marketplace or inhibit 
industrial development for environmental reasons. This peculiar 
sector of the public relations world is what David Michaels calls 
“the manufacture of doubt” in his excellent 2008 book, Doubt Is 

Their Product.27 Hill & Knowlton, one of the most experienced 
PR fi rms in the doubt industry, advertises on its Web site: “We 
build up a clear picture of what you want to achieve. Then put 
in place whatever is needed to get that result. Your success.”28 To 
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accomplish that goal (which sounds a bit ominous to us), fi rms 
like Hill & Knowlton use a sophisticated set of tools to infl uence 
public opinion, which in turn pressures political representatives. 
This, coupled with the best eff orts of industry lobbyists, often 
works remarkably well.

What we like to call the deliberate assassination of environ-
mental facts by PR fi rms is accomplished by means of a tool 
kit that includes employing “expert” scientists to issue public 
announcements casting doubt on generally accepted scientifi c 
opinion, citing research that is not subject to the peer-review 
process or is simply false, publicly disseminating the message 
that regulation is driven by fanatical “tree-hugging” environ-
mentalists, and waging PR campaigns to inform the public of the 
alleged dire economic consequences of regulation. These tac-
tics create an undercurrent of public doubt because it is simply 
too diffi  cult for an average person to determine where the truth 
really lies. This is greatly exacerbated by public education sys-
tems that fail to teach critical thinking.

In the last few months of 2009, public opinion in the United 
States made an about-face. A midyear poll showed that 65 per-
cent of Americans believed global warming is a serious problem, 
compared to only 17 percent who thought no problem exists. 
Further, 88 percent believed the United States should either col-
laborate with other countries or set its own standards to address 
global climate change.29 By the end of the same year, those per-
centages were changing fast, and the number of Americans who 
believed solid evidence exists for anthropogenic warming was 
decreasing.30 Some of the change might be explained by prevail-
ing global economic crises, which tend to refocus public con-
cern on things economic. But a major reason for this turnaround 
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in opinion is probably the organized attempts at discrediting 
accepted, peer-reviewed scientifi c opinion. This culminated in 
what pundits called “Climategate,” which occurred when ten 
years of e-mail communications between various climate scien-
tists were stolen and made public. What followed was a free-for-
all public distortion of personal correspondence, often taken out 
of context, with the clear intent of undermining public confi -
dence in the scientifi c basis for anthropogenic global warming. 
Unfortunately for all of us, it worked fairly well, and the result 
has been a large step backward for humankind. This reinforces 
the necessity of teaching an expanded and comprehensive civics 
to current and future generations, so that citizens understand 
how governments and special interests can manipulate public 
opinion to weaken regulatory outcomes.

Politics are everywhere; it’s a fact of life. Some political sys-
tems are closed and corrupt, and others are open and transpar-
ent, but wherever and whatever they are, they defi ne our ways of 
life. It is critical to the environmental stability of our planet, and 
perhaps to the future of the human species as well, that people 
understand the ins and outs of the political system under which 
they live. It is an essential step toward fi nding ways to initiate 
change either from within or outside the system, or both.



chapter e ight

Consumption, Conservation, 
and Change

Our societies are driven by consumption, at least in the devel-
oped and developing world. Those with the wherewithal to 
acquire stuff  do so, and those without can’t wait to get developed 
so they can get stuff  too. The more wherewithal people have, 
the more stuff  they seem to want or need. Over the last several 
decades, America has witnessed a trend of extreme consumer-
ism. In order to “keep up with the Joneses,” typical American 
families of the middle class and up seem to want homes that 
are fi ve thousand square feet or larger, multiple SUVs, oversize 
plasma screen televisions in every room, the newest Wii, the 
newest laptop computer, video iPods or the like, and the cool-
est cell phones. They also want personal watercraft, recreational 
vehicles, expensive exercise gear, Ugg boots, home cappuccino 
makers, double-door refrigerators with built-in juice dispens-
ers, Harley-Davidson motorcycles—and the list goes on and 
on and on. And all this barely scratches the surface of what we 
Americans think is essential to our comfort and well-being. We 

135
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deserve it, we work hard, and we have the right to enjoy the 
fruits of our labor. Don’t we?

Our taste for new things keeps growing, and product cycles 
continue to decrease in length, and that is very good for global 
business. An example of this phenomenon is how quickly the 
DVD became widely accepted, compared to the time it took for 
the VCR to become commonplace. Another is how quickly our 
tastes changed in favor of fl at screen televisions and monitors 
over those clumsy cathode tube predecessors (which, inciden-
tally, use less energy). Such rapid shifts in the normative tech-
nology translate into the manufacture, transport, and disposal of 
far more stuff . Old products are cast aside in favor of this year’s 
model, often with little or no regard for their fate. Technol-
ogy has been good for creating toxic landfi lls full of dismantled 
personal electronics. Consider the average useful life of cel-
lular phones, personal digital assistants, and laptop computers. 
Because of obsolescence and breakage, it is highly unusual for 
these products to remain in use for more than two to three years. 
And if they do last longer, it is not without new batteries, soft-
ware, or fi rmware changes or updates.1 Old technology tends to 
quickly lose all value; contrast the value of an antique rocking 
chair with that of an “antique” computer.

Why wouldn’t we all want these new things? Just take a look 
around. Our societies are programmed to consume, and it starts 
when we are born. Many of us begin our lives watching televi-
sion peppered with ads specifi cally targeted at children. They 
show us what games or toys we need or what kind of food we 
ought to eat. We, in turn, tell our parents, and they go out and 
get it for us. As we get older, our televisions, movies, magazines, 
and billboard advertisements reveal to us the worlds of beau-
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tiful, well-proportioned, and stylishly dressed people living in 
nicely furnished homes and driving expensive, intriguing auto-
mobiles with GPS touch screens. All stimuli direct us toward 
this modeled world, and so we do what we are taught and told: 
we consume.

Such consumption, while arguably good from a short-term 
economic perspective, is moving us rapidly toward a long-term 
ecological and environmental train wreck. And, shockingly, 
because ecological and environmental responses are likely to be 
nonlinear, the time and place of the particular tipping point that 
will bring disastrous global consequences are not known to us. 
The Stern Review has shown us that we actually can do some-
thing to avoid the worst outcomes, but it will cost much less in 
money, biodiversity, and human suff ering if we do it now rather 
than later.2 Those in developed countries must cut back, and 
those in the developing world should to heed our mistakes and 
not repeat them.

Environmental education can play a primary role in helping 
people learn why and how to change their behavior to reduce 
anthropogenic impacts on our planet. But simply teaching envi-
ronmental topics will have little value if our societies continue 
to go about business as usual. We must teach a new message: that 
consumption has consequences for humanity’s future. We must 
use less of everything and fi nd ways to get more out what we do 
use. Achieving this is not at all easy and will probably require 
those living in developed countries to simply use less. Educa-
tional institutions would serve humanity well by teaching that 
it is each of our responsibility, as world citizens, to initiate and 
embrace conservation-minded legislation, which may deprive 
us of some of the goods and services we previously enjoyed.
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How do we get from the consumerist mentality spreading 
across the planet, to a new way of thinking and behaving that 
promotes global sustainability? What is the fi rst step? Assum-
ing we are ready to conserve, what products or services ought 
we to cut? To answer these and other questions, some tools that 
help defi ne what “consumption” and “impact” actually represent 
might be helpful.

What is human impact and how can we measure it? We 
might focus on air quality or water quality. We might focus on 
the number of species gone extinct or the surface area of our 
planet that has been paved over or otherwise developed. Biolo-
gist Jay Anderson notes that naturalness could be quantifi ed by 
the amount of anthropogenic energy put into a system.3 A paved 
road is less natural than a dirt road, which is less natural than 
a footpath. Since the industrial revolution, by most measures, 
humans have done a pretty good job of changing the face of the 
earth, making it less natural. We must push past assessment and 
defi ne human impact in a way that helps us identify possible 
solutions.

Our human ecosystems are made up of basic elements like 
population, social organization, technology, and environment, 
each of which interacts with each other. These complex inter-
actions determine the magnitude of environmental impacts of 
human societies. Modeling and examining these linkages can 
off er valuable insights into how impacts occur and provide a tool 
kit helpful in projecting and understanding future impacts.

In 1971, Paul Ehrlich and John Holdren developed the I=PAT 
equation (impact = population × affl  uence × technology).4 Using 
this equation, we can see that a country with a large population 
that is affl  uent, that consumes a lot of sophisticated widgets that, 
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in turn, require energy to manufacture or maintain, will have 
a much larger impact than a country of even more numerous 
subsistence farmers who, by comparison, consume much less 
because they cannot aff ord such energy-consuming technology. 
The I=PAT equation came under fi re for being simplistic and 
not necessarily diagnostic. One criticism on the dimensionality 
of I=PAT came from biologist Barry Commoner, who focused 
on negative technological developments. He believed these 
were primarily to blame for environmental degradation, unlike 
Ehrlich, who believed the population was the primary issue.5

Time passed and I=PAT evolved. A modifi cation of I=PAT, 
called ImPACT, was proposed in 2002 by Paul Waggoner and 
Jesse Ausubel. ImPACT sought to provide a tool for analyzing 
the inherent sustainability of an ecosystem by quantifying the 
“component forces of environmental impact” and the “actors” 
that drive and infl uence them.6 With ImPACT, specifi c actors 
can be targeted to change specifi c causes. In this modifi cation, 
impact (Im) is a function of: population size (P), income/affl  u-
ence (A), consumer behavior (C), and the production effi  ciency 
of goods (T). To reduce impact, it’s possible to target parents 
in order to reduce birthrate (P); worker behavior infl uences per 
capita GDP (A); consumers might reduce the intensity of use 
through conservation (C); and the producers might invent more 
effi  cient technology to increase production effi  ciency (T). Each 
of these can be used to defi ne a set of specifi c challenges.

Yet another variation, STIRPAT, which is an acronym for 
stochastic impacts by regression on population, affl  uence, and 
technology, is the brainchild of sociologists Thomas Dietz, 
Eugene Rosa, and Richard York.7 This new equation addresses 
the problem that human systems rarely behave with the 
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mathematical uniformity found in nonhuman systems. Nei-
ther I=PAT nor ImPACT allows for random variables, but 
STIRPAT, which adheres to interdisciplinary analyses, inte-
grates them into the equation, rendering a more detailed quan-
tifi cation of anthropogenic impacts.8

I=PAT, ImPACT, and STIRPAT are useful because they 
help us focus on the complex relationships that make up envi-
ronmental impacts. But we must remember that models are just 
that; they are crude approximations of reality. Biologist Rich-
ard Levins wrote that mathematical models, in order to facili-
tate our understanding, prediction, and modifi cation of nature, 
must maximize generality, precision, and realism, but this, he 
concluded, can’t be done. Consequently, Levins stated, general-
ity must be sacrifi ced in favor of realism and precision, or real-
ism must be sacrifi ced in favor of generality and precision, or 
precision must be sacrifi ced for generality and realism.9 Yet, if 
I=PAT, STIRPAT, and ImPACT models are viewed as heuristic 
tools rather than precise predictive equations, they off er power-
ful ways to shape how we think about our ecological footprint 
and clarify what impact actually means.

Armed with these analytic tools, where should we ask envi-
ronmental education to go from here? In an eff ort to teach how 
to solve a problem, we must defi ne the problem. So let’s look at 
population, for example. Is it the key problem as Ehrlich and 
Holdren thought? In 1968, Paul Ehrlich wrote The Population 

Bomb, in which he argued there would be mass starvation in com-
ing decades as humanity overused its resources and agriculture 
failed to keep pace with population growth.10 Ehrlich argued 
that from a humanistic and ecological perspective it was essential 
to reduce the rate of population growth. While starvation and 
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chronic malnutrition are still global problems, the catastrophic 
population collapse that Ehrlich predicted has not come to pass. 
This may have been primarily the result of the green revolu-
tion in agriculture, which we mentioned in chapter 1. But the 
population catastrophe that Ehrlich predicted may have been 
simply delayed by advances in technology, advances that, in 
themselves, have brought about grave and unforeseen environ-
mental consequences. Clearly, if we want to reduce deleterious 
ecological impacts and increase the quality of life, we should 
think about reducing global population. But this reduction can 
potentially become barbaric unless it is addressed purely and 
solely through an educational approach. Teaching ourselves 
that life can be easier for individuals and families when some 
thought is given to planned parenthood might be a good place 
to start.

The eff ect of increased population is multiplied by various 
types of impacts. These impacts may be enhanced or miti-
gated by technology. In the context of individual environmental 
impact, our analytical tools reveal that one person in say, Ban-
gladesh, is probably not equivalent to one person in the United 
States. This is the basis for much of the current disagreement 
between countries when it comes to developing an international 
protocol to address global warming. Many developing nations 
point out that, while their populations might be large, their peo-
ple are poor and therefore use fewer resources than in devel-
oped countries, entitling them to fewer restrictions on industrial 
emissions than more affl  uent nations. They draw attention to 
the fact that the United States and other developed countries 
use the vast majority of the world’s resources. For instance, if 
we look at per capita energy consumption in 2005, according to 
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the World Resources Institute Earth Trends data portal, each 
person in Bangladesh used 171 kilograms of oil equivalent (koe), 
while each United States citizen used 7,885.9 koe, and citizens of 
Qatar topped the list at 19,466 koe.11 Now, let’s do some math. 
According to United Nations data, there were about 142 mil-
lion people in Bangladesh in 2005 (a poor and “overpopulated” 
country by most standards) and a mere 813,000 in Qatar.12 This 
means that Bangladesh’s total energy consumption was 24.282 
billion koe, while tiny Qatar, used a total of 15.83 billion koe. 
What about the United States? According to the U.S. Census 
Bureau, the 2005 population was 295,560,549.13 This means that 
Americans used a total of 2,330,760,933,359 koe. Yes, you read that 
correctly, 2.3 trillion koe. Framed this way, is population the 
problem? It’s certainly part of the problem, and we would all 
benefi t from reducing it, but the real issue is per capita energy 
use. Some people use more energy than others, and it’s those 
people who “count more” in this discussion, because they have 
a larger ecological impact. They are the ones who must act 
sooner and more decisively than those with lower per capita 
consumption rates.

Energy consumption seems an excellent way to measure 
impact, for the following reasons. First, most of the world’s 
energy comes from oil, natural gas, and coal. In America, these 
sources account for around 85 percent of our total energy pro-
duction.14 Global transportation infrastructure as well is almost 
entirely powered by fossil fuels, which create greenhouse gasses 
that threaten our collective future. Second, energy consumption 
focuses on something that is under both the individual’s and the 
country’s control. Individuals can conserve energy, and nations 
can off er incentives, which might include the development of 



Consumption, Conservation, and Change / 143

renewable sources of energy, energy effi  cient building practices 
and materials, and development and implementation of energy 
effi  cient means of transportation.

For argument’s sake, let’s compare energy consumption to 
greenhouse gas production as another possible metric. Car-
bon dioxide is the greenhouse gas primarily responsible for the 
atmospheric warming that the earth is experiencing. And there 
are other dangerous greenhouse gases, like methane, to think 
about. We already know methane is a particularly scary one 
because it traps more than twenty times more heat than CO2 

does. Focusing on greenhouse gas production originating from 
political units like countries or states misses the important point 
that, even if these formerly contained methane sinks fall within 
the geographical boundaries of a given country, the release of 
the methane gas may be driven by carbon use in more industri-
alized nations.

If we accept per capita energy consumption as our primary 
indicator of human impact, what role might environmental 
education play in helping to reduce it? The details probably 
vary according to location. Educational eff orts everywhere 
must build a foundation of individual responsibility and envi-
ronmental awareness through social engagement. However, 
emphasizing development and implementation of sustainable 
infrastructure may yield greater short-term benefi ts in develop-
ing nations, whereas teaching people how to reduce consump-
tion might pay off  more quickly in developed countries. Either 
way, if we continue our rush toward global development and 
“free market” economies, we are going to have to fi nd a better 
and more sustainable way of doing things, or we will eventually 
industrialize ourselves to an economic and ecological collapse. 
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Environmental education should take the lead in stimulating 
interest in new ways of developing our world.

What about technology? In numerous instances technology 
has come to humanity’s rescue, providing unforeseen, some-
times unimagined solutions to grave problems facing the world. 
Consider the green revolution. Can society expect technology, 
once again, to rise to the occasion and relegate the potential 
threat of global warming to yesterday’s news? Our governments 
would like us to think so. Industry would certainly like us to 
think so, as corporations stand to directly profi t from techno-
logical solutions. And perhaps it will come to pass, as they would 
have us believe. It would certainly make life easier for all of us. 
But we ought not to depend on “eleventh hour” technological 
solutions to global warming.

This is not to say, however, that technology can’t help us out 
of our predicament. Technological advancement plays, and will 
play, a central part in helping us reduce our dependence on fos-
sil fuels, but we must work diligently to improve technology 
to help us slow the rate of ecological destruction and fi nd sus-
tainable ways to live and prosper. Technological advances are 
needed in transportation, energy usage, construction, energy 
production, agriculture, and natural resource use.

We must increase the fuel effi  ciency of our vehicles, which 
might entail reviewing or enacting legislation like the U.S. 
corporate average fuel economy, or CAFE, standards for fuel 
effi  ciency, or providing public (and private) incentives for the 
design and manufacture of high-mileage cars. The Automotive 
X Prize, a $10 million dollar prize to the team that designs and 
builds the best one-hundred-mile-per-gallon, production-ready 
automobile, is one good example.15
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New buildings and building materials can be designed 
with energy effi  ciency and conservation in mind to minimize 
environmental impacts. Establishing new building standards, 
like the Leadership in Energy and Environmental Design 
(LEED) certifi cation, may encourage sustainable construction 
through a “whole-building” approach.16 The LEED certifi ca-
tion adheres to a set of green building practices and parameters 
that include sustainable site selection, water effi  ciency, energy 
conservation, sustainable materials use, indoor environmental 
quality, and innovation in design. There is also an important 
educational component to the LEED program that helps own-
ers, builders, tenants, and managers learn how to get the most 
out of the green systems inherent in LEED-certifi ed projects. 
The Natural Resources Defense Council takes the process a 
step further by teaching people involved with LEED how to 
spread the word about sustainable building by contacting local 
media and involving their respective communities.17

One benefi cial side eff ect of revolutionizing current con-
struction practices and materials is that it provides opportuni-
ties to rethink how the physical environment shapes the way we 
think about our world and how we fi t into it. If we work to create 
building designs and supporting technologies that both respect 
and refl ect the ecological aspects of a given area, we can build 
living and working spaces that blend form, function, and land-
scape, instead of industrial parks, housing developments, and 
commercial malls that tend to further isolate us from the natural 
world.

Creating new sources of power from renewable resources will 
do much to reduce greenhouse gases, and every cent invested 
in such technology by governments, individuals, and the private 
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sector is probably money well spent. Advances in wind power 
and solar energy technology already off er a low-impact alterna-
tive to fossil fuels. New energy technologies hold promise, not 
only as possible solutions to our environmental woes, but for 
future economic prosperity as well.

But technology is not the only answer, and we should never 
forget that it was technology that got us all into this mess in the 
fi rst place. Today, there is a tendency to think of any technologi-
cal advancement as a good thing (newer, faster computers and 
the like). This kind of thinking is fl awed because it is based on a 
philosophy of economic growth above all else, where more and 
faster is always better.

In any discussion of improving effi  ciency through technol-
ogy, a casual mention of the Jevons Paradox is worthwhile. In 
1866, economist William Stanley Jevons wrote The Coal Question, 
in which he pointed out that any technological breakthroughs 
that increase the effi  ciency by which a resource is used tend 
to cause an increase in consumption, rather than a decrease.18 
Increased effi  ciency can lead to decreased cost of a resource, 
thereby increasing demand. For example, if the cost of gaso-
line goes down, people tend to drive faster or take longer trips, 
because they can more readily aff ord to do so. Automobile acci-
dents didn’t decline after the introduction of antilock brakes; 
people drove faster in bad conditions. So, when we look to tech-
nology to help us get more from less, we must also make sure 
that we understand, as individuals, the value to the community 
of choosing not to throw away any potential gains.

In developing new things, we rarely ask ourselves what 
problems might be caused by a new technology, or if there 
exists some problem that this emerging technology really must 
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address. Additionally, when we evaluate emerging technology, 
we must keep the precautionary principle in mind. The pre-
cautionary principle, as applied to the environment, states that, 
where action or policy creates the potential for harming the 
environment, but scientifi c consensus or conclusive evidence of 
this does not exist, caution must be exercised in all phases of 
implementation; and the burden of proving there are no likely 
deleterious consequences rests with the advocates of that action 
or policy.19

As climate change has gained more credibility with govern-
ments and the public in recent years, our leaders have increas-
ingly spoken of future investment in alternative energy sources, 
renewable energy, clean coal technology, oil extraction from tar 
sands, biofuels, and more. These things are touted as a kind of 
“new economic revolution” comprising vast opportunities for 
future growth. We hope to reduce greenhouse gas emissions in 
the future by working to create alternative sources of energy. 
We are oriented, by such rhetoric, toward believing that change 
will take place sometime in the future. No political or business 
leader publicly advocates cutting back on energy use or using 
already existing technologies to promote conservation today. It 
seems we are conveniently missing a very important fact: that 
we already have the means to immediately reduce impacts. 
Conservation is the fi rst and easiest way.

Let’s start with public transportation by making it more 
attractive in places where it isn’t, and more effi  cient in places 
where it already exists. New technology can and will be help-
ful in accomplishing this, but we don’t have to wait for it before 
we begin building better public transportation infrastructures. 
Buses and trains are not the ultimate answer, as they are mostly 
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fossil fuel dependant, but in the short term we can live with 
solutions that produce more than zero emissions if we realize 
net gains from reducing the number of cars on the road. We 
might legislate “mass-transit only” lanes on routes into and out 
of our major cities during peak traffi  c hours, or provide remote 
suburban parking areas and restrict private automobile access 
to downtown areas to facilitate increased public transportation 
use. Both light and heavy rail systems work well for medium- 
and longer-distance travel, producing far less pollution and far 
fewer greenhouse gases than airplanes do. In some areas, we 
may benefi t from removing municipal transportation authori-
ties’ monopoly on transporting people around and create private 
shuttles that can quickly adapt to people’s needs while reducing 
the number of vehicles in urban areas. Tax incentives for using 
public transportation, and government incentives to businesses 
that provide it, might also help get things quickly moving in 
a greener direction. Carpool lanes work well, so let’s raise the 
minimum number of riders per car to further encourage ride 
sharing. If we make short-term sacrifi ces like these, we can sub-
stantially slow greenhouse gas emissions now. These are some 
things that car-dependent cultures might want to consider, and 
which educational institutions in those same cultures might 
want to introduce in class discussions.

Increasing the effi  ciency of electrical appliances can lead 
to immediate energy reductions, but, as we have already seen, 
the best technological intentions can sometimes have adverse 
eff ects. According to Lawrence Berkeley National Laboratory, 
an estimated 5 to 10 percent of home energy use goes to power 
devices on standby.20 Simply turning off  unused appliances can 
save substantially on household energy. One concrete measure 
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to facilitate these easily gotten reductions would be to legislate 
a ban on manufacturing consumer products with the standby 
feature. Such a ban might be slightly inconvenient, but it seems 
a small sacrifi ce, given the returns. Many appliances and per-
sonal electronics use rechargeable built-in batteries to save 
“user settings” but better technologies like compact fl ash cards 
don’t require any energy to save data and are already available. 
Simple things make a diff erence if enough of them are devel-
oped and widely implemented. For example, one easy way to 
save energy is to design Web pages to have black (i.e., pixels off ) 
rather than white (i.e., pixels on) backgrounds. Blackle, a Google 
portal, does exactly this and has saved (at this writing) more 
than 2.1 million watt-hours since it appeared on the Internet.21

Obtaining our food from local, sustainable family farms can 
signifi cantly reduce environmental impacts. Food distributed 
locally saves the fossil fuels consumed in transport, and farming 
techniques used by small farms are typically less consumptive 
then those of large-scale corporate farms. Communities ben-
efi t from small farms as revenues tend to stay in the commu-
nity instead of being siphoned off  to absentee owners, and more 
jobs are available because smaller farms depend less on heavy 
machinery. This is not only true for developed countries but 
has also proven to work well in developing nations of the third 
world.22 And it requires only education to implement.

Local food production is not a substitute for energy effi  -
ciency. In some cases, it is more cost eff ective to ship products 
longer distances to markets, rather than growing them in energy 
intensive and unsustainable ways locally. For instance, eating 
New Zealand lamb in England uses less carbon overall than 
eating lamb grown in England because the costs of shipping do 
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not outweigh the carbon savings of New Zealand green farming 
practices. The British supermarket Tesco began placing carbon 
labels on foods in 2008 so consumers would know the costs, both 
in money and environmental impacts, of what they purchase.23

Grass farming, a movement pioneered in New Zealand, 
yields a diversity of foods from “family scale” farms and requires 
active human management. Grass farming is based on moving 
livestock and other animals through endemic grass pastures in 
controlled ways that mimic natural grazing patterns. If animals 
eat too much in one area, their foraging reduces, rather than 
enhances productivity. This natural farming system produces 
healthy, resistant soil and sod, increases productivity per acre, 
and reduces overall farming costs.24 When done carefully, grass 
farming has proven to enhance, rather than deplete, nutrients 
and produces more food per unit area per dollar than techniques 
employed on large industrial farms. If factory farms can be grad-
ually abandoned in favor of localized grass farming, additional 
benefi ts will be realized from improved food quality and safety 
as well as from the conversion of corporate feedlots and feed-
crop land to planted areas that help absorb atmospheric CO2. 
Moreover, grass farming requires no new technology and can be 
implemented immediately.

Here is something else to consider: if we all cut back sub-
stantially on eating meat, the costs of mitigating climate change 
and stabilizing atmospheric CO2 content at 450 parts per million 
can be radically reduced by up to $20 trillion dollars!25 Farm-
ing livestock requires a massive amount of energy. To produce a 
kilo of beef, cows must eat fi fteen kilos of grain which, requires 
fertilizers, land, and energy to produce. Eliminating meat from 
our diets, or decreasing the amount we consume, will reduce 
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methane and nitrous oxide emissions from livestock farming 
and free up vast amounts of farmland currently in use by the 
livestock industry. This land can then be converted to small 
farms employing more environmentally sustainable means of 
food production.26 This is an informed choice each of us can 
make today that will start reducing impacts tomorrow. Again, 
no new technology needed, just education and a commitment 
to change.

Current evidence suggests that although we talk about cut-
ting back on the stuff  we use, for the sake of the greater good, we 
frequently don’t follow through. We seem to be waiting for the 
technological breakthroughs that will allow us to go on as we 
have in the past. We don’t want to give anything away, because 
we perceive our possessions and social status to be our abso-
lute right. Many people think of the overall system in which we 
exist as economic, rather than ecological. They see our environ-
ment as made up of resource sectors waiting to be converted 
into wealth, apparently with no limits. But our economies can-
not continue to grow forever. At some point we will run out of 
something; raw materials, labor, energy, space . . . something will 
give. One of the greatest challenges for environmental educa-
tion is encouraging people to think about what the logical out-
come of lives lived under these premises might be. In his book 
The Long Emergency, James Kunstler argues that a massive human 
catastrophe is just around the corner and will be precipitated 
when oil dries up.27 Because our society depends so heavily on 
fossil fuels, it will be diffi  cult or impossible to make replace-
ment technology without reliable oil. He paints a compelling 
and shocking scenario, one we can work now to avoid. Educa-
tors will play a vital role in helping avoid ecological collapse 
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and the “long emergency.” One way educators can help accom-
plish this is to make people aware of where their stuff  comes 
from and what will become of it when it is cast aside. They must 
teach us to use less and live closer to nature. They must teach us 
how cheap fossil fuels have led us down a scary path of self-
destruction that even our best and brightest minds might not 
be able to get us out of if we don’t move to address the 
problems now.

In this age of globalization, knowing what’s involved in the 
production and disposal of consumables is a complicated mat-
ter. The consequences of consumption are not often visible, as 
the distances are often great between areas where resources are 
extracted and goods are produced, and where those same goods 
are consumed. In recent years, some innovative educational 
tools have emerged that make it easier to see these correlations. 
The Story of Stuff , a fi lm produced exclusively for Internet dis-
tribution in 2007, does an excellent job of illustrating the limi-
tations of a materials economy, while pointing the way toward 
new and sustainable practices and ways of thinking (see www
.storyofstuff .com/index.php) This fi lm, along with books like 
Fred Pearce’s Confessions of an Eco-Sinner, provides the public 
with the complete picture of what goes into the products we 
take for granted.28 Both unveil the true costs of our unbridled 
growth, not only in environmental terms, but in human ones 
as well. The underlying theme, however, is one of hope for the 
future, based on existing ingenuity and the intellectual capacity 
of the human species. Books and fi lms like these help educators 
explain that there is much more to what we use than we are 
aware of, that an action as seemingly insignifi cant as, say, gro-
cery shopping is not insignifi cant at all. Understanding this is 
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a necessary step toward acting to change our consumption pat-
terns in order to lessen environmental impacts and improve the 
global human condition.

Recycling is good, but it requires energy and other natural 
resources and often comes with a high cost. It’s true that we can 
all benefi t from recycling but we must be smart about it, and 
our governments must help make the transition to producing 
and using recycled goods cost-benefi cial, safe, and attractive to 
business. This might come in the form of tax incentives or sub-
sidies like those that many nations currently off er to unsustain-
able agribusiness. More uses and applications must be found for 
recycled materials, and this may require revamping accepted 
practices in industries like construction and manufacturing to 
integrate new, more sustainable materials into their products 
and services. Governmental support might also come in the 
form of laws protecting workers from the exploitive compen-
sation levels and hazardous conditions prevalent in third world 
waste-processing and recycling plants, as developed nations, in 
a continuing quest for cheap goods and services, outsource their 
dirty work. Surely, the developed world would pay a few cents 
more per product to ensure a minimum standard of living for 
the people who make and dispose of the goods developed coun-
tries consume.

While recycling may be better than throwing things away, 
reusing and reducing are much more eff ective ways of helping 
the environment. In the summer, Dan lives and works in Gothic, 
Colorado, a former ghost town converted into a biological 
research station. The area is rich with low-priced thrift stores, 
and reusing things is a way of life there. The Gothic Exchange is 
a place where unwanted items are placed until somebody fi nds 
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a new use for them. There is a lack of thrift in the developed 
world, probably driven by advertising and the desire to increase 
our social status, but it is not too late to begin squeezing more 
useful life out of the things we buy. Simply choosing not to 
replace the clothes we wear for additional year or two will bring 
signifi cant reductions to environmental impacts. Our future will 
likely be brighter if we can relearn to value simpler pleasures 
rather than constantly looking toward our next purchase.

Developed countries must take additional responsibility for 
the current state of environmental aff airs, as they are gener-
ally the ones that consume the most. Paradoxically, the most 
developed countries are often the places where the detrimen-
tal eff ects of growth are felt the least, leading to substantial 
resistance to the idea of cutting consumption patterns. If the 
conversion of resources is the basis of creature comforts, and 
resources are indeed fi nite, it would follow that the “quantity” 
of comfort is also fi nite in the world. Rich, developed countries 
will benefi t by sharing with poorer nations some of the com-
fort they currently hoard and import. The rewards will come in 
the form of increased global political stability and cultivation 
of sustainable life-support systems, from which all countries 
benefi t. If we expect a habitable planet in the near future, the 
thresholds of wealth and poverty will need some adjusting. Any 
hope for the global proliferation of equitable trade practices and 
safe working environments, which are also integral aspects of 
solving earth’s environmental problems, will come most quickly 
through increased education in developed nations.

A healthy environment benefi ts us all. Clean air and water 
are necessary to the health and well-being of life on our planet 
and, as such, are a fundamental right. These are common things 
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requiring common stewardship, protection, and management, 
and which transcend political, religious and economic bound-
aries. We must always remember that the earth is limited in its 
ability to support life. If it goes bad for one, it goes bad for all.

An important and concise call to global action came in 1987 
with the publication of Our Common Future, a summary report 
of the United Nations World Commission on Environment and 
Development also known as the Brundtland Report. The report 
urged international and multilateral eff orts to combat environ-
mental degradation, poverty, and the spread of confl ict; promote 
food security and sustainable development; control population; 
and preserve biodiversity on earth. It suggested that a new era of 
cooperation would be necessary to protect and sustainably man-
age these common resources, which it described as “marked by a 
fundamental unity from which there is no escape.”29

Certain important concepts and problems must be addressed 
in the management of common resources. Ecologist Gar-
rett Hardin, in his landmark paper of 1968, identifi ed one such 
problem, which he called ”the tragedy of the commons.”30 
Essentially, Hardin said that when common resources are 
open-access (shared equally by all), the benefi ts to an indi-
vidual who “cheats”—by using more than a fair share of the 
resource—outweigh the costs to that individual. This leads to 
eventual overuse and to tragedy. He uses the example of a pas-
ture where herdsmen maintain their fl ocks. Ideally, each fl ock 
should be equal in size so that each herdsman realizes the same 
benefi t. If one herdsman decides to increase the size of his fl ock 
by one animal, the detriment of overgrazing is equally shared 
by all herdsmen, but the benefi t from the sale of that additional 
animal goes only to the off ending herdsman. Because of 
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this, Hardin believed, the free and equal sharing of common 
resources is inherently doomed.

In the case of pollution, waste materials put into the ocean 
or the atmosphere (the commons) create detrimental impacts 
that are shared by all who use the oceans or breathe the air. The 
recent Deepwater Horizon blowout has revealed this all too well 
to those who rely on the Gulf of Mexico for food, jobs, and rec-
reation. The cost borne by an individual who disposes of such 
waste into a common resource is less than the cost, to that indi-
vidual, of cleaning up the mess. This, in part, is how we came 
to the environmental circumstances in which we fi nd ourselves 
today.

Where does this leave us? True commons might be open-
access things like the Internet or a body of knowledge, where 
one person’s use does not detract from the use-value of another. 
What Hardin talked about are common-pool resources, where 
one person’s use subtracts benefi ts from others. Is the decline 
of the commons really inevitable, as Hardin postulated? The 
answer is that there is no set answer. New research and resource 
management strategies have emerged indicating that, with 
proper structure, common-pool resources can be successfully 
managed for collective benefi t. Cases like the lobster fi shery 
in Maine, and the implementation of individual transferable 
quotas in New Zealand coastal fi sheries, have proven success-
ful in helping fi shery stocks rebound to sustainable harvest lev-
els.31 Another recent study shows that when forest commons are 
owned and collectively managed by communities, rather than 
governments, deforestation actually decreases,32 which not only 
goes against Hardin’s predictions but also runs contrary to com-
monly accepted management policies. A key aspect of these 
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successful strategies is they were generally developed in har-
mony with regional or local cultures, institutions, knowledge, 
and practices, rather than determined solely by absentee leg-
islators as a national fi x-all solution for diverse local problems. 
They depend on community awareness and involvement for 
their overall success, which depends on eff ective monitoring and 
enforcement and the prevention of “free riding.”

Creating the atmosphere of cooperation that can fl ourish 
in our communities is a signifi cant challenge to education, to 
government, and to the consumptive lifestyle that humanity 
currently embraces. Cooperation, as it turns out, is diffi  cult to 
evolve and, once evolved, diffi  cult to maintain, because coopera-
tion, in an evolutionary sense, means helping someone out at a 
cost to oneself, and that may be contrary to our nature. But we 
are unique in our logical capacity to surmount what may be our 
self-destructive nature. Garrett Hardin believed in this capacity, 
and wrote that education can “counteract the natural tendency 
to do the wrong thing.”33

We are capable of building on our insights and learning from 
our mistakes, but we must see ourselves as a part of a natural 
global community made up of diverse local groups, for which 
humans are the stewards, perhaps by default. The responsibility 
rests on each and every one of us. We already have many of the 
tools to aid us in the transition we collectively face; we just need 
to use them. And education is our best hope for solving our cur-
rent environmental problems.



chapter nine

An Evolving Metric

In previous chapters, we’ve talked about what should be taught 
to create an environmentally aware, ecologically literate, and 
environmentally active population. We’ve talked about why this 
is essential, and we’ve outlined some of the obstacles that stand 
in the way of accomplishing the task. Let’s assume, for a moment, 
that everyone agrees environmental education is important, and 
that its scope ought to be somewhere along the lines of what we 
have laid out so far. Let’s further assume that grassroots eff orts 
are successful in getting a foot in the door, and that environmen-
tal education, coupled with social involvement, fi nds its way into 
our schools to a signifi cant degree. Does this mean we have been 
successful? If one approach works particularly well, how would 
we know it? If another approach doesn’t really work at all in prac-
tice, but it is one we were convinced would be extremely eff ec-
tive, how might we see past our bias to the truth? Without proper 
evaluation, it is diffi  cult to assert that a particular environmental 
education program (or any educational program) is eff ective.

158
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Evaluation can reveal information essential to making sound 
decisions about many aspects of an intervention or curriculum. 
For instance, evaluation can help us quantify overall program 
performance, such as whether or not desired program goals 
have been achieved. Evaluation can help us determine funding 
needs, allocation priorities, and staffi  ng requirements. And it can 
help us identify the eff ectiveness of teaching staff . Educational 
program evaluation is so important that many programs are 
designed around evaluation parameters and methods, and such 
evaluation is a necessary component of initial program approval 
or implementation. So, if meaningful evaluation is a time-tested 
and key part of education, why don’t we know what works? Why 
are many schools failing to educate eff ectively? Why has edu-
cational reform been a hot topic of every incoming American 
political administration of the last half-century? Might this be 
some indication that currently accepted evaluation systems are 
fl awed?

In this chapter, we attempt to identify some of these short-
comings and suggest alternative ideas and methods that can 
help with rethinking and reworking how educational programs 
are evaluated, and help achieve better success in these pro-
grams. Properly implementing an “evidence-based” evaluation 
approach can provide quantitative feedback on whether a given 
curriculum or intervention actually brings about the changes 
in behavior we believe environmental education must pro-
duce. Proper evaluation must be an inherent part of program 
design.

Evidence-based analysis has its roots in medical research, 
and to better explain how it works, we will use a medical anal-
ogy. Let’s say your doctor tells you that your blood pressure 
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is abnormally high and must be reduced. She tells you that to 
accomplish this reduction, you may have to take medication the 
rest of your life. You ask her about alternatives, and she suggests 
that trying 2.5 hours of aerobic exercise per week, coupled with 
a drastic reduction in your salt intake, might help reduce it natu-
rally.1 You decide to give this a try before committing yourself 
to a lifetime of medicine. How did she know that these activities 
may help reduce blood pressure? The short answer: randomized 
controlled trials and meta-analysis.

Randomized controlled trials are experiments conducted 
where a treatment is assigned randomly to a group of patients. 
For example, the fi rst patient through the door with a particu-
lar symptom gets the therapeutic treatment, while the second 
patient is allocated to a placebo control treatment. In “double-
blind” testing, neither the doctor nor the patient knows whether 
the treatment the patient receives is real or a placebo. Scien-
tists try to eliminate bias through randomization. After all, you 
wouldn’t want the doctor giving the new treatment to those who 
look relatively sicker, or saying, “We’re doing this study, and I’m 
going to give you the drug that we know doesn’t work”! To dem-
onstrate eff ectiveness, a novel therapy should perform better 
than a placebo. In comparative-eff ectiveness research, new ther-
apies are compared to older ones to determine whether the new 
therapy works as well as or better than the traditional approach.

But we’ve all heard about controversies over treatments. 
Some studies show that one treatment works, while others show 
that it does not. Does coff ee lead to an increased risk of can-
cer or not? Does getting an MRI for lower back pain lead to 
better outcomes? Does exercise really reduce blood pressure, 
and if so, how much is needed? Are mammograms good or 
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bad, and at what age should they be given? Which study should 
one believe?

Meta-analysis is a statistical tool that allows combining the 
results from a number of diff erent studies to estimate the over-
all eff ect of a particular treatment. This tool was developed by 
Arizona State University professor Gene Glass in response to 
critical reviews written about psychotherapy. He singled out a 
particular set of reviews written by one critic, noting that they 
seemed arbitrary and idiosyncratic. In part, this was because the 
reviews in question did not consider non-peer-reviewed lit-
erature, studies without untreated control groups, or those the 
reviewer had deemed subjective or not signifi cant. Glass real-
ized that, to have a comprehensive understanding of a phenom-
enon, it was essential to use all of the data. Thus, as Glass says, 
by antithesis, systematic reviews and meta-analysis were born.2

A good systematic review fi nds all the studies that tested a 
general hypothesis (e.g., does exercise reduce resting blood pres-
sure?). The statistical eff ect of each study is estimated and then 
combined in a weighted manner. Statistical eff ect size is a way to 
infer the magnitude of an intervention on an outcome variable. 
For instance, the eff ect of smoking one cigarette on longevity is 
much smaller than the eff ect of smoking two packs of cigarettes 
a day. There are diff erent ways to calculate eff ect sizes, but the 
main point is that interventions or treatments with bigger eff ect 
sizes mean that the treatment has more eff ect on the outcome 
than those with smaller eff ect sizes. By “combined in a weighted 
manner,” we mean simply that researchers have greater confi -
dence in drawing a conclusion when they have more evidence 
to support it. Thus, studies with large sample sizes should have 
a greater impact on researchers’ conclusions than studies with 
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smaller sample sizes. A weighted average is calculated by sum-
ming the proportion of the total that a given study contributes to 
the overall data set multiplied by its eff ect.

Meta-analyses have another important feature: they allow 
evaluators to fi nd groups of studies that have similar eff ects. For 
instance, what if we hypothetically fi nd that smoking increases 
cancer rates for women but not for men? This would be an 
important fi nding. When conducting a meta-analysis, often the 
most interesting fi nding is not that there is an overall eff ect, 
or even the size of the eff ect, but that there are quantitatively 
diff erent eff ects for diff erent groups. These groups could be 
based on national origin, socioeconomic status, or even dif-
ferent interventions. By performing systematic reviews and 
meta-analyses, researchers can use evidence to help improve 
outcomes. This process not only helps evaluators employ 
interventions that work but may be used to discover cost-
eff ectiveness as well.

It is not surprising that evidence-based approaches have 
found their way into fi elds other than medicine.3 Glass himself 
is an educational psychologist and has been a strong proponent 
of systematic reviews in education. The fi elds of wildlife man-
agement and conservation biology often aim to conduct active 
adaptive management, whereby the outcomes of experiments 
are used to inform ongoing management decisions. And more 
recently, there has been a call for systematic reviews in conser-
vation biology, in which management lore often builds up over 
years without proper evaluation (e.g., do hedgerows increase 
biodiversity? Do regular controlled burns reduce the chance of 
catastrophic fi res? Does forest clear-cutting increase sediment 
fl ow into streams?).
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Using the best evidence, it is possible to create a “decision 
tree analysis,” which is a way to use information to help pre-
dict what the best treatment might be. In a medical application, 
this approach creates an “expert system” that helps clinicians 
make treatment decisions.4 Using expert systems ensures that 
each potentially important symptom is recorded, and a compre-
hensive evaluation is typically required before making a diagno-
sis. Many believe this approach can help increase cures, reduce 
health care costs, and reduce mistakes by encouraging compre-
hensive examinations.

Unfortunately, in fi elds that purport to adopt these practices, 
we frequently fi nd they are used improperly. These include the 
fi elds of health care, wildlife management, and conservation 
biology. In wildlife management, for instance, agencies some-
times talk about using adaptive management, but few really 
do. There are a number of reasons for this. When dealing with 
an endangered species, as an example, a proper control might 
require no action, and taking no action may be deemed unethi-
cal. We think the failure to adopt properly conceived evidence-
based evaluation emerges from confusion about what evaluation 
really is, personal and institutional infl exibility, and an inability 
to identify the important questions that need evaluation.

How does all this fi t into educational evaluation? Properly 
designed randomized and controlled studies in educational 
evaluation are rare. We fi nd this puzzling, since each class may 
be viewed as an experimental unit. Understanding why properly 
randomized and controlled studies are rare will require an in-
depth look at the nature of educational evaluation.

There are two complementary types of educational evalua-
tion: formative and summative.5 Formative evaluation, much like 
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adaptive management, is evaluation designed to help improve 
the study or improve the effi  cacy of an intervention. Its main goal 
is to improve work in progress. Summative evaluation is typi-
cally retrospective and concerned with assessing achievements.

One important thing about formative evaluation is that, when 
it is done well, it involves stakeholders in the process. Stake-
holders are those who have some concern or involvement in a 
program. This “buy-in” is important to any properly designed 
evaluation plan. It is now widely recognized in many fi elds that 
projects are more likely to fail if stakeholders are not integral in 
project design. Identifying exactly who the stakeholders really 
should be, however, requires some fi nesse. The current pro-
cess tends to consider administrators, program designers, and 
funding agencies or grantors as primary stakeholders. Perhaps 
considering students, teachers, and possibly parents as primary 
stakeholders, instead of those whose concerns lie with aspects 
other than the quality of the educational experience (like costs 
or compliance), might prove more eff ective. This is especially 
true when environmental programs are designed, and expected, 
to change behaviors.

Another attribute of formative evaluation is that it may 
involve a variety of evaluation tools. While properly controlled 
studies with quantitative metrics of success could be an impor-
tant part of such an evaluation, it is also essential to under-
stand how stakeholders feel about the project. Thus, formative 
evaluation can improve the way curricula and interventions are 
presented by utilizing observations, interviews, focus groups, 
self-reporting forms, and other qualitative evaluation tools.

Ultimately it is essential to know what works and what 
doesn’t. This is a role of summative evaluation, and this is one 
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thing we think is inadequately done in educational evaluation. 
It is rare that summative evaluations use formal randomized 
control studies. Without the use of such controlled experi-
ments, we believe, valuable opportunities to hone design and 
evaluate projects may be missed. To illustrate, let’s say that each 
classroom could be considered an experimental unit. The key 
question is: does a particular program or intervention generate 
a desirable outcome? An experimental design that allows us to 
isolate the eff ect of what we want to measure requires a before-
after, control-impact survey. Classes are randomly allocated to 
either an intervention or a control. Surveys conducted before 
the intervention or control procedure is implemented would 
measure what students know. After the intervention, another 
survey of both groups would be conducted. By comparing the 
diff erence after the treatment to before the treatment, in both 
the control and treatment groups, it’s possible to isolate the 
eff ect of a treatment. To properly isolate the eff ect of a treat-
ment, it is essential to control for development or ontogenetic 
changes that may have aff ected behavior, like other classes 
or interventions.

This simple design is powerful in many contexts, from assess-
ing the eff ectiveness of blood pressure treatments in medicine 
to determining whether taking students on fi eld trips to natural 
areas improves environmental awareness. But there are obsta-
cles to implementation. The political will may not be there 
for instituting programs that systematically vary educational 
experiences to optimize outcomes. And convincing teachers, 
administrators, and parents that experimental curricula or inter-
ventions should be randomly allocated to their classes, schools, 
or districts will not be an easy task.
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Designing a good study that facilitates the evaluation of edu-
cational outcomes should not be viewed as a mysterious process. 
Yet we suspect that part of the problem in educational evalua-
tion has to do with the “culture of evaluation.” Many new edu-
cational projects are developed with grants from well-meaning 
nongovernmental organizations or government agencies that 
typically specify that an evaluator must be involved in the pro-
cess. Simply hiring a well-respected evaluator or consultant 
will often satisfy the grantor, but there is often little program 
accountability beyond that. Frequently the focus is exclusively 
on descriptive summative evaluations, which may indeed play 
an important role but permit us to miss the opportunity to eval-
uate the larger picture.

In general, it’s much more diffi  cult to attribute an eff ect to 
something that happened a long time ago than to something that 
happened more recently. This is because a lot of other things 
that might provoke or explain a change in behavior or attitudes 
may have occurred in the intervening time. Yet, if we wish to 
demonstrate eff ective environmental education programs, we 
must demonstrate that they lead to long-term changes in stu-
dent behavior. Often, project evaluations are completed at the 
end of programs, and few have planned monitoring that occurs 
over a longer time frame to see how well the education really 
sticks.

Programs often have multiple goals, only some of which have 
anything to do with environmental education. For instance, 
when evaluating the California Outdoor School Program,6 
which combines many diff erent outdoor activities with diff erent 
objectives into a one-week residence-camp program, which are 
the activities being evaluated? And, while it may be possible to 
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modify a drug to have diff erent mixes of components, is it going 
to be as easy to modify a complex environmental education pro-
gram that, by design, mixes experiences? Or is it valid to evalu-
ate the entire program?

The evaluation of the California Outdoor School Program 
was designed to incorporate immediate, intermediate, and 
longer-term time scales in its evaluation. However, it had a 
strange mix of desired results that included improved student 
self-esteem, improved student classroom attendance, decreased 
classroom disciplinary actions, increased high school comple-
tion, and increased interest and ability in science classes, but it 
did not address what we viewed as the key question of an envi-
ronmental education program: did students demonstrate envi-
ronmentally responsible behavior?

Testing and evaluation clearly have an important role in 
educational reform, but do scores on standardized tests allow 
us to evaluate education, or do they just allow us to evaluate 
how students do on standardized tests? What if teachers teach 
to the tests (which is what many feel is happening in response to 
the No Child Left Behind Act)? What if, in the context of envi-
ronmental education, evaluators ask the easy questions, simply 
because they can be easily asked and evaluated? And what are 
the easy questions? Probably the ones that evaluate attitudes. 
But it is not only attitudes we seek to change; we also want to 
change actions. Having a population that loves watching nature 
shows on television is great, as long as the population acts in 
ways that preserve and protect the nature that it claims to like. 
We don’t think our current population does this, and we fault, 
among other things that we have mentioned, a lack of compre-
hensive, well-designed environmental education in our schools.
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It is remarkably diffi  cult to identify the proper questions 
for evaluating an environmental program. How students react 
to the information presented probably won’t surface until long 
after the educational program or intervention is experienced. 
Measuring whether students grow to become environmentally 
responsible citizens as a result of a specifi c educational interven-
tion may not even be possible or practical. A long-term longitu-
dinal approach may off er feedback, but may prove to be outside 
the scope (and budget) of the public educational process—not to 
mention that the clock of adverse environmental impacts is still 
ticking. Evaluation questions, and indeed environmental educa-
tion goals, may have to vary by locality, culture, and economic 
status, to name just a few variables. And what about the very sig-
nifi cant issue of locality: what works in New York City probably 
won’t be the same as what works in Johannesburg or Santiago de 
Chile or rural Idaho. Understanding experiences and context is 
an important part of teaching respect for nature. Nevertheless, 
educators must try, and continue to try, to make programs more 
eff ective by utilizing the best tools and ideas available. And it 
certainly would aid this process if funding entities and admin-
istrators adopted an atmosphere of open-mindedness regard-
ing new techniques and experiments, whether conventional or 
otherwise.

We mentioned qualitative evaluation in our discussion of for-
mative assessment as a means to add another dimension to quan-
titative methods.7 An interesting aspect of qualitative evaluation 
is that it can be used eff ectively to produce a wealth of data from 
a relatively small number of cases or individuals. It may also 
prove a useful and cost-eff ective alternative to cross-sectional 
evaluations when group sizes are small because of location-
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specifi c programs. Typically, qualitative evaluations are carried 
out through a combination of open-ended interviews, question-
naires or diaries, and direct observation by an evaluator. In some 
cases, evaluators may even become program participants. While 
incorporating evaluation into a program may increase costs, we 
believe it is essential. Creating and nurturing a new culture of 
evaluation is critical to improving environmental educational 
outcomes.

On the surface, qualitative evaluation design may seem to 
contradict the tenets of independent quantitative evaluation, 
because it may not maintain objective disassociation from what 
is being studied. The important thing to remember is that one 
approach does not negate the other. Indeed, they are comple-
mentary and often used successfully in tandem. Qualitative 
evaluation may reveal unforeseen benefi ts or problems that con-
trolled quantitative evaluation might miss.

Waldorf schools employ an interesting system whereby a sin-
gle teacher remains with the same class for eight years, ideally 
from fi rst through eighth grade. The curriculum is augmented 
by “specialty teachers,” who cover topics like music, art, science, 
and physical education, but the academic subjects are presented 
by the primary teacher. A common argument against this kind 
of approach is that, if primary teachers are required to cover 
such a broad swath of the curriculum, the quality may suff er. 
But Waldorf proponents maintain that primary teachers are well 
trained for the challenge and help “walk a pathway of discovery” 
with their students, rather than function as instruments of infor-
mation transfer without context.8 In theory, each Waldorf class 
takes on a sort of familial aspect that also helps students develop 
social skills, problem-solving ability, and a sense of community.
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In the Waldorf approach, the teacher plays an important and 
continuing role in the development of students. As time passes, 
teachers gain signifi cant insights into the needs, limitations, and 
capabilities of individual students and can taper teaching meth-
ods to accommodate them. This level of personalized involve-
ment might be diffi  cult to achieve in a public school context, 
but incorporating some aspects of the approach might foster 
valuable qualitative insights that augment program evaluation 
eff orts.

American public schools generally employ class schedules 
that start the school day with a homeroom period. Typically, 
homeroom serves an administrative, rather than academic, func-
tion and is usually shorter than regular academic classes. It is 
where general announcements are made, attendance is moni-
tored, and preparations are made for the coming day at school. 
There is no special training for homeroom teachers.

But what if schools were to change the function of home-
rooms to provide a daily meeting and discussion place where 
students could voice concerns and suggestions and provide 
ongoing feedback on their educational process? If homeroom 
class periods were extended to academic-period length, and 
homeroom teachers stayed with the same class throughout 
middle school or high school, this could develop a version of 
the community or familial aspects found in Waldorf schools. 
Homeroom teachers might be specially trained to counsel stu-
dent in academics or life skills or both, and familiar with qualita-
tive evaluation techniques. Approached in this way, homerooms 
could provide a remarkable developmental opportunity for all 
stakeholders. Homeroom teachers would eff ectively become the 
liaison between students, teachers, and administrators. Students 
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might get more out of their school experience, and teachers, 
schools, and districts might gain insight into their own eff ective-
ness through an ongoing qualitative evaluation of curricula and 
teaching performance.

This idea for homeroom redesign is similar to what the late 
climatologist Stephen Schneider called a “creativity tithe.”9 He 
suggested that creativity is born of discourse, of questioning the 
status quo, and of searching out fresh answers and formulating 
new ideas. Schneider thought that when curricula becomes over-
bearing, in the sense that performance and test scores become 
the only focus in the classroom, something critical and impor-
tant is lost from the educational process. He suggested that 10 
percent of all classroom time be creative time—time when stu-
dents can freely discuss what is important to them, and when 
they are encouraged to question their instructors, as long as they 
take the initiative to off er creative alternatives or solutions.

If the emphasis in testing procedures in American public 
schools shifted from the standardized multiple-choice testing to 
the European method of oral exams conducted by instructors, it 
would provide yet another opportunity for obtaining qualitative 
data on program eff ectiveness. In addition, oral testing develops 
students’ critical thinking abilities and communication skills, as 
they must understand what is asked and formulate and present 
their responses in “real time.” Oral testing costs more, in money 
and time, than written testing, but we believe the skills that it 
develops are well worth the cost.

At the college level, much work is being done by the Nobel 
laureate Carl Wieman on how to restructure science education 
to make it more eff ective.10 Wieman was puzzled by the fact that 
his undergraduate students did not consistently understand his 
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physics lectures, which he believed to be clear, concise, and logi-
cal. He was further mystifi ed by his graduate students, who, after 
performing well during many years of science education, had 
little practical or “expert” ability to conduct research. Being a 
scientist, he decided to apply the scientifi c method to the teach-
ing of science and initiated a program of structured research 
into the process of science education. He found that people 
learn best when they create their own understanding, becoming 
deeply involved in the cognitive processes of problem solving. 
The educator’s role then becomes one of “coaching” that process 
to develop expert thinking. Wieman’s educational research also 
shows that slowing down the presentation of course materials 
so students’ short-term memory does not become overloaded, 
making clear connections between conceptual course material 
and its application and meaning in the real world, and engaging 
students in peer collaboration, all produce far better cognitive 
development and subject retention than traditional pedagogical 
methods. To eff ect change, Wieman believes scientifi c evalua-
tive tools are needed to measure what students learn, and that 
universities must undergo a change in institutional culture.

For environmental education to succeed in positively aff ect-
ing behavior, our educational systems must be creative, respon-
sive, and open to honest and unbiased self-critique. Educators 
must embrace a new culture of evaluation and measure what 
works by fl exibly combining evaluative tools. And they must 
abandon or modify the tools, programs, and traditions that do 
not produce results. Our future depends on it.



chapter ten

And How We Can Fix It

Fixing the issues we have described in this book is a tall order, 
by any stretch of the imagination. But imagination is precisely 
what it will take. And fortunately, when it comes to imagination, 
humans are particularly adept. As perhaps is now clear, we do 
not pretend to know all the specifi c educational steps or changes 
necessary to create a more active environmental conscious-
ness. We have, however, presented a broad spectrum of ideas to 
consider, as well as some possible directions to take to address 
the environmental problems facing our planet and ourselves. 
These are solvable, we think, through education. We have out-
lined some potential obstacles to this process, which come from 
institutional, economic, and political shortsightedness, mis- and 
disinformation, and the division and deterioration of commu-
nity throughout the world. What information we have presented 
is off ered as food for thought in the hope that it will help cre-
ate genuinely new approaches to education that can outrun 
the pace of the environmental degradation brought about by 
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unbridled industrialization and the fl awed concept of ever-
expanding growth.

By now, two things should be clear. First, we believe the ini-
tial step toward fi xing environmental education is to thoroughly 
unravel the construct of it as an entity unto itself. Rather it 
must be fully integrated into a twenty-fi rst-century educational 
package. We think environmental education should develop an 
informed and thereby active citizenry, but we realize that this 
will not be accomplished solely by incorporating environmen-
tal education curricula into national teaching standards. Instead, 
the tenets of individual responsibility, development of commu-
nity, social engagement, and appreciation of nature will have to 
permeate educational systems at all levels. So, we do not sim-
ply propose having more or diff erent environmental educa-
tion classes; rather, we call for the integration of the concepts 
described in this book into education as a whole. Along with 
reading, writing, and arithmetic, schools must teach students 
about the world we live in, our place in it, and how to sustain 
and protect the ecosystems that support us all.

Second, when we talk about the failure of environmental 
education, we mean that environmental education has failed to 
keep pace with environmental degradation. And while some of 
the environmental curricula available could use some improve-
ment and expansion, for the most part these curricula have 
never been implemented on a broad public scale. The real fail-
ure of environmental education, then, lies with our political 
institutions that have succumbed to the infl uence (and money) 
of lobbyists, business leaders who evidently cannot see past eco-
nomic growth to sustainability, and even ourselves, for failing to 
exercise our collective power to change the world.
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While writing this book, we had fi ve distinct aims. First, to 
illustrate that no one can choose to be an environmentalist. 
It’s not a luxury; it’s an essential civic responsibility that falls 
on each and every living person. Second, we aimed to demon-
strate that environmental education must not be marginalized 
but must become an integral part of a reformed education at 
all levels. Third, we wanted to show that thoughtful educational 
evaluation is essential and can lead to effi  cient changes in teach-
ing and learning, leading, we hope, to better environmental out-
comes for us all. Fourth, we wished to reinforce the idea that the 
ability to fi x these things is already within humanity’s grasp. And 
lastly, we wanted to promote the celebration of human diversity 
and a spirit of fl exibility and tolerance.

Humanity is at a dangerous crossroad: our world is chang-
ing quickly, and anthropogenic changes are likely to increase 
human suff ering, decrease biodiversity, and threaten our future 
existence. These are by-products of humanity’s race to indus-
trialization and affl  uence, the resulting global frenzy of con-
sumption, and the need to feed close to seven billion people. 
Physicist Joe Romm describes humanity’s use of resources as an 
(ecological) Ponzi scheme.1 By their very nature, Ponzi schemes 
are unsustainable and doomed to collapse. And collapse is out 
there somewhere in our near future, perhaps as an ecological 
tipping point, or as rising oceans, or as national political stability 
becomes a thing of the past.

In February 2009, Dan saw Al Gore speak at a meeting of the 
American Association for the Advancement of Science, in Chi-
cago. Gore told the story of how John F. Kennedy said America 
would put a man on the moon in ten years. In fact, with eff ort 
and focus, it actually happened sooner. Gore pointed out that, 
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on the day the fi rst human set foot on the moon, the average age 
of the mission-control engineers was only twenty-eight. The 
groundbreaking eff orts of these young engineers illustrates how, 
in the presence of common need, where common will exists and 
support abounds, all manner of things are attainable.

Speaking to an audience fi lled with college professors, Gore 
said he believes that today’s college students are the ones who 
share the opportunity and responsibility of solving the envi-
ronmental problems created over the past century that are now 
being fully realized. What Gore did not say is that this charge 
also extends to those who have not yet reached a university. And 
the responsibility for developing environmentally aware and 
active citizens, able to rise to that task, rests directly on public 
environmental education now and in the future.

Shifting to a postcarbon economy will require decisive eff ort. 
The civic responsibilities we must adopt are not necessarily 
going to be easy. Recycling is easier than buying less, but we 
must buy less. For some, eating vegetables may be less desir-
able than eating meat, but we must eat less meat. Paying the 
true price for energy will be diffi  cult, but it is essential. We must 
learn to use less energy and make sure that what we do use, we 
use wisely. The well-being of our children and their children—
in fact, the fate of humanity—rests on all of us embracing 
change and working together to wean ourselves off  fossil fuel. 
Governments can help the process by creating incentives for 
positive actions and disincentives for negative ones. Educators 
can help bring about change by making sure that students grasp 
this cooperative responsibility.

Making these necessary sacrifi ces may appear altruistic, but 
they really are not. Each and every one of us wants the best for 
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our families. Each and every one of us wants to avoid the food 
and water shortages and relocation induced by rising tempera-
tures and sea level. As Jared Diamond wrote in his book Collapse, 
the history of humanity is littered with failed societies.2 Those 
that manage their natural resources are the ones that persist, 
while those that overexploit key resources eventually go extinct.

If governmental incentives for sustainability fail, legislation 
is the likely next step; in fact, many civic responsibilities are 
currently legislated. There are laws requiring people to pick 
up after their dogs, not to assault other people, not to play loud 
music, to drive on the correct side of the street, and so on. Simi-
larly, laws or taxes may be needed to encourage people to con-
sume less, to recycle more, and to protect undeveloped areas. 
Our societies must develop the political will to pass these kinds 
of laws, and education must help accomplish this by teaching 
about sustainable practices. People may be more willing to 
accept regulations if they understand the benefi ts their coopera-
tion will bring about.

Education can also do much to make the links between con-
sumption and its consequences obvious. If schools teach stu-
dents to understand externalities, a product’s price could more 
easily refl ect its true environmental costs, and this might stimu-
late development of more environmentally friendly alterna-
tives. If school curricula encourage the examination of where 
products come from, political pressure might eliminate subsi-
dies for environmentally harmful things like oil and gas discov-
ery or industrialized agriculture. These subsidies might then be 
replaced with aggressive subsidies to develop wind, wave, and 
solar power or to shift to more sustainable ways of growing food. 
An additional benefi t of teaching product origins is that students 
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would know more about the human costs of manufacture, which 
might help to spread fair market practices that reduce unfair, 
unsafe, and exploitive working conditions around the world.

Schools must become places where individuals learn how to 
value diversity and acquire the skills to lead fruitful and involved 
lives based on a redefi nition of success. If educational institu-
tions taught ecology as the overall system in which we exist, 
and economy as a subset of that system, instead of the other 
way around, perhaps the blind rush to affl  uence perpetrated by 
rampant industrialization would eventually give way to a more 
holistic approach to living. One that values quality of commu-
nity, freedom of expression, and respect for nature as highly as 
the current system values economic prowess and “progress.”

Let’s revisit, for a moment, our previous mention of imagi-
nation. We have written about how humans have overused the 
planet’s natural resources, how unrestrained industrial growth 
has led to the brink of environmental catastrophe, and how 
business and political leaders are subject to corruption and the 
infl uences of special interest groups. Despite this, we remain 
cautiously optimistic, and these assaults have not undermined 
our faith in the human ability to educate our way out of this 
mess. For every anthropogenic environmental mistake made, 
there are volumes of enduring literature; for every toxic landfi ll, 
there are scores of immensely benefi cial technological advances. 
In the modern world we are fortunate to live in, people are liv-
ing longer, infant mortality rates are declining, and there is more 
free time to use as one pleases. And this barely scratches the sur-
face of the human capacity to imagine new realities, to fi nd indi-
vidual expression in art or science or poetry, and to use these 
unique traits to better the lives of others and enhance the collec-
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tive future. We are confi dent this unique imagination that each 
and every one of us possesses is the key to learning our sustain-
able place in the fabric of nature. It is simply a question of will.

Remember the women from the Kenyan Green Belt Move-
ment who started planting trees, and then, suitably empowered, 
successfully lobbied for human rights? Their movement involved 
people at a very local scale, which then grew to international 
proportions. This is a brilliant illustration of a grassroots rise to 
collective action and power. The civil rights movement in the 
United States and the fall of apartheid in South Africa are fur-
ther examples of how people can change long-standing, seem-
ingly unchangeable institutions and policies in a relatively short 
time when the collective will becomes strong enough. Decent, 
breathable air and clean, drinkable water are a fundamental 
right, regardless of political or religious beliefs, regardless of 
economic or social standing, even regardless of species. Global 
educational institutions must help us learn these things, but, 
because they are not moving quickly enough toward that end, 
the impetus must come from the grassroots. Teachers must take 
the lead in this eff ort, wherever possible and however possible.

Increasingly, we have begun to notice that concepts like sus-
tainability and reducing energy usage are popping up in iso-
lated public school classes, despite the fact that these concepts 
are not part of any formal standardized curriculum. We have 
heard children in the supermarket telling their parents why one 
product is better for the environment than another. This is hap-
pening because motivated individual teachers are taking it upon 
themselves to make it happen. They are creating what we hope 
will be the tip of an iceberg of transformation in public educa-
tion. A metamorphosis that will elicit global and local action to 
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bring about real and measurable impacts. Education must build 
on these grassroots successes, and while they may be small or 
local, they are many. The cornerstones are already in place. The 
obstacles to success are substantial, but those in the educational 
trenches must always remember that tipping points work both 
ways, and there is a point out there somewhere where concepts 
like sustainability and responsible stewardship acquire their own 
momentum. This is what some marketing people like to call 
“viral growth,” and such growth can be greatly infl uenced by the 
actions of individuals.

One way for teachers to eff ect grassroots change is to teach 
students how to vote with their dollars—by making environ-
mentally sensible purchases. Such action can have an immedi-
ate eff ect. Resources like the Web site Goodguide.com provide 
information on a number of aspects associated with various 
products, including health issues, environmental impacts, and 
the company’s level of social responsibility. Suitably educated, 
consumers can make choices that will lead to decreased emis-
sions, pollution, and use of dangerous chemicals.

An essential thing for students to understand is that what 
they buy determines what will be produced. If people decide 
to buy organic, producers will grow organic. More demand for 
organically and locally grown food creates trends that serve to 
reduce prices, provide local market incentives for new invest-
ment, provide new local career options, and decrease demand 
for industrially farmed foods, all at the same time. The more 
teachers do to help students understand the environmental costs 
and benefi ts of products they and their families purchase, the 
more likely local environmental benefi ts will be realized and 
sustainable thinking will spread.
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Curricula must evolve to refl ect the importance of not only 
what we teach but also how we teach it, as these things are closely 
intertwined. Environmental awareness does not necessarily lead 
to responsible environmental action, but it is precisely expedient 
action that is necessary if humanity’s environmental problems 
are to be successfully addressed. If, as Al Gore says, the respon-
sibility for fi xing humankind’s environmental messes rests with 
today’s students, then educators must work quickly to enhance 
students’ capacity for the kind of critical and creative thinking 
that leads to action. This cannot be accomplished through the 
presentation of theoretical information alone. Taking a look at 
the California science content standards, we see that, on the sur-
face, they seem to focus on ecology and biodiversity. But the 
recurrent emphasis is on understanding the scientifi c process, 
which is good but incomplete.3 We think that, by adding a rea-
sonable, age-appropriate focus on environmental problems, 
along with a signifi cant social component, students should be 
able to put two and two together and change their behavior in 
ecologically responsible ways. What environmental education 
must accomplish is to become relevant to the lives of the stu-
dents who are expected to do something with the information. 
What kinds of things, then, must happen to facilitate this?

Ideally, our educational institutions need physical makeovers. 
Spending every day in schools that architecturally isolate stu-
dents from nature by their very design is a powerful object les-
son, regardless of what is being taught inside the walls. It is hard 
for students to make relevant connections to natural processes 
when they sit inside air-conditioned rooms that open on asphalt 
playgrounds or groomed lawns with concrete walkways. Learn-
ing spaces that incorporate elements like cross-ventilation, 
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geothermal heating and cooling, solar electricity, indigenous 
plant species and wooded areas, waste reclamation systems, 
vegetable gardens, and outdoor classroom areas are not only 
teaching entities but are working, relevant representations of 
our relationship to our natural surroundings. Approval of any 
such redesign, however, must run the gauntlet of an institutional 
approval process and may therefore have little practical signifi -
cance to this discussion, given prevailing bureaucracies and fi s-
cal constraints. We have made a few suggestions as to how this 
problem might be addressed (see the appendix), but it may be 
more practical to focus on working within existing systems for 
short-term eff ects while continuing to push hard for the long-
term changes.

Clearly, education does not currently go far enough to teach 
students about the wonders of the earth and the diversity of life. 
As Senegalese scholar Baba Dioum has said, “In the end we will 
conserve only what we love. We will love only what we under-
stand. We will understand only what we are taught.”4 Exploring 
nature on one’s own terms, both in school and with friends and 
family, helps to instill a sense of wonder and respect for nature 
and, to achieve this, schools must somehow get students outside.

Throughout the entirety of K–12 education, we believe, 
signifi cant time must be devoted to the exploration of natural 
places. These natural encounters ought not be approached as 
isolated fi eld trips; rather, they should be fully integrated into 
standard curricula. This can involve introducing students to dif-
ferent natural habitats; but to some extent, where students go is 
of less importance than making sure they are guided by educa-
tors who are comfortable working outside and using nature as 
a teacher. We remember the fi rst time we were encouraged to 
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look down at a patch of ground and saw the variety of insects 
that lived there. Concentrating on their movements and inter-
actions revealed greater details of their world, a world quite 
diff erent from ours but, at the same time, a part of it. Through 
experiences like these, we began to understand something about 
the diversity of life, habitats, and interdependence of species. 
Learning to simply open one’s eyes and “see” the world is an 
important step toward learning to understand and respect the 
complex systems that support biodiversity. Without such natural 
encounters, it is hard to imagine how any love of nature might 
develop, and without love, there is little reason for protection or 
any sense of stewardship.

Each passing postindustrial generation loses another bit of 
natural connection and awareness as cities continue to grow, 
wilderness areas decline, and what little wild space remains 
becomes less and less wild. In urban centers, open fi elds and 
empty lots are fast becoming only the memories of older gen-
erations who ran and played there as children. Young people 
growing up in cities have little knowledge of these places, and 
what they experience of wild places is often only what they view 
from the decks of cruise ships or the windows of automobiles. 
Kids gather in shopping malls instead of parks. Children iden-
tify cars, rather than birds. In an eff ort to keep children safe from 
danger, likely exaggerated by the media, our societies turn to 
controlled and supervised play dates, and unsupervised out-
door play becomes a thing of the past. Parents provide cellular 
phones and drive their children everywhere, including to and 
from school. This may seem safer than the alternative, but a side 
eff ect is that children no longer learn how to be alone and self-
reliant, and so tend to grow up believing that all things unknown 
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are to be avoided. Windows no longer open, air-conditioning 
is the norm, food comes from the market .  .  . it is no wonder 
the environment suff ers. Advertising pulls society toward con-
sumption and acquisition, leaving little room for natural and 
less-consumptive pursuits. In college fi eld biology classes, which 
only decades ago were the meeting places for those with a fi erce 
curiosity about the outdoors, it is becoming increasingly diffi  -
cult to fi nd students who actually want to spend time in the fi eld. 
Instead, many prefer to stay inside and do lab work where cel-
lular coverage is abundant and insects are few. These trends do 
not bode well for the environmental health of our species and 
our planet.

Education alone cannot reverse these trends; it will take fam-
ily and community involvement as well. What schools can do, 
however, is attempt to raise parental and community awareness 
of these problems and provide alternatives wherever possible. 
Shouldn’t some change in behavior begin in kindergartens, 
where students living near their community schools can walk to 
them? Schools might encourage concerned parents to walk their 
children to school or, better yet, organize enhanced neighbor-
hood supervision provided by parents and volunteers, so that 
children can safely walk or bike to and from school on their own. 
These are perhaps small steps, but they are easily realized at 
little or no expense to school districts and may provide a turning 
point in the collective rush away from the outdoors.

Getting students outside in urban environments presents real 
challenges to schools, both logistically and economically. But it 
is not in society’s long-term best interests to cut outdoor educa-
tion experiences simply because they are diffi  cult to accomplish. 
Ways must be found to overcome the roadblocks. Initially, it 
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may be necessary to allocate money for urban outdoor educa-
tion programs based on physical proximity to natural areas. In 
other words, the farther away from natural areas a school is, the 
more money it would receive to ensure that students experience 
natural encounters. If funding is tight, enrollment of students 
in camplike outdoor education programs affi  liated with public 
schools might be biased so that students from urban schools 
attend more frequently than students from schools in more nat-
ural surroundings. Ideally, we hope our societies will grow to 
understand the importance of outdoor education (and educa-
tion in general) to the quality of our communities and assure 
that funding for education is adequate and not marginalized in 
favor of supporting special interests.

In chapter 6 we wrote about how growing food in school gar-
dens has proven an eff ective teaching tool for a variety of disci-
plines at almost all developmental levels. Whether the gardens 
lead to the incorporation of student-produced fresh foods into 
school lunch programs, or they become the basis for community 
involvement through greening and beautifi cation of urban areas, 
they provide students with a practical connection to nature. 
School gardens provide teachers with outdoor platforms for 
teaching math and science classes without leaving the school 
campus. All schools, at all levels, should have gardens, and all 
students should experience working in them as a part of a stan-
dard curriculum.

Public education must focus on teaching ecology. An under-
standing of ecological processes is essential if people are to 
understand how humanity is aff ecting life on earth. As we 
mentioned in chapter 3, students should learn about nonlin-
ear relationships and tipping points. They should learn about 
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synergistic eff ects, where the whole is greater than the sum of 
its parts. Importantly, learning these concepts will help involved 
citizens ask critical questions and evaluate scientifi c information 
to gain a clearer idea of the state of the environment.

Curricula must vary according to where a school is situated. 
Although educational standards must be met, exactly how that 
is accomplished is a decision for each district, perhaps even each 
teacher, to make. In urban settings, more eff ort may need to go 
into simply providing opportunities for students to experience 
the natural world, while in rural communities, where students 
may take nature for granted, more eff ort may be necessary to 
help them see things in a more global way. Well-trained envi-
ronmental educators play a vital role here by providing the 
activities and context for promoting eff ective environmental 
awareness.

Science can easily be taught outdoors, because nature pro-
vides endless examples of scientifi c function and processes 
that can be tied to standardized curricula. The study of art and 
literature also benefi ts from classes conducted outside if cur-
ricula are tied to natural observations. Teaching outdoors and 
encouraging students to think about how writers, painters, or 
poets might have experienced and expressed nature may help 
students develop personal insights or an increased appreciation 
for the natural world, beyond what they would have obtained 
from the same material studied inside a classroom.

Creating learning projects, both in and outside the classroom, 
that cross the lines of traditional topical boundaries will serve 
to integrate, not isolate, relevant ecology and environmental 
science lessons. These will stimulate critical thinking abilities 
and help students become better able to assimilate and apply 
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knowledge from diff erent disciplines. Such projects must be age-
appropriate and might, as a starting point, use the guidelines 
proposed by the North American Association for Environmen-
tal Education (NAAEE),5 which nicely combine knowledge of 
biological systems, physical sciences, and social and political sci-
ence into an integrated set of objectives. The guidelines are also 
designed to provide the tools educated citizens need in order to 
become more active participants in a democracy. Teaching tools 
such as oil vulnerability exercises can provide a compelling and 
relevant way to integrate environmental education into math 
studies.6 In these exercises, students analyze household prod-
ucts (many derived from petroleum) and foods (many of which 
use petroleum-based fertilizers and require transportation) to 
determine what percentage of product costs are based on petro-
leum products. Simulations might then be made of the future 
world, where less petroleum is available at greater expense, and 
costs and benefi ts of creating resilient alternatives to fossil fuels 
can be practically visualized.

A fl exible and open-minded approach to curricula is an 
important component of redesigning education, but we strongly 
believe that even the best possible curricula will not translate 
into action unless it includes a strong and relevant social com-
ponent. Students must experience active involvement in a com-
munity where theoretical knowledge is practically applied and 
actions and reactions have personal signifi cance and value to the 
individual and community alike. This is perhaps one of the most 
challenging aspects of environmental education, and there are 
no easy road maps to success. It will likely be an ongoing experi-
ment that will draw on all the creativity and skill that educa-
tors can muster. Teaching basic civics alone won’t do it. Students 
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need to know their voices matter in the political process, and 
the best place to begin that process, we believe, is their commu-
nities. Civics programs must expand to focus not only on pro-
viding a historical perspective of political systems but also on 
providing students with knowledge needed to transform their 
communities into places that refl ect how they would like to live. 
Civics must help students become active citizens, with all the 
associated rights and responsibilities.

Schools must teach how legislation is practically crafted, how 
representatives are infl uenced, and how organized citizen groups 
can aff ect legislative process. Civics courses might even go so far 
as to engage students in community projects that include getting 
involved in the process of legislative action, such as the appro-
priation or development of municipal land for recreational use, 
or the banning of nonbiodegradable materials in school food 
packaging. Students might focus on raising awareness about a 
particular issue and employ their art, communication, and sci-
ence skills to bring that issue to their community. As in the Food 
From the Hood program we described in chapter 6, students can 
create community gardens on public or private land, then teach 
and encourage local residents to grow their own food for con-
sumption and profi t. Such projects might entail lobbying city or 
school councils and politicians for necessary approvals, or con-
tacting and using media and community outreach when public 
pressure is needed to prevent the political process from stalling 
their eff orts. It is through this kind of active engagement that 
students will learn how to become involved, eff ective citizens of 
the communities, states, and countries in which they live.

Such active, integrative experiences can teach the power of 
collaborating to reach a common goal as groups identify and 
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utilize the individual strengths and knowledge of their mem-
bers. Each student can contribute in some meaningful way. The 
most articulate might be those who speak at meetings or presen-
tations. Those with art and technical skills can produce graph-
ics or Web sites to support the collective eff ort. Everyone can 
help with research. The point of the exercise is to have students 
experience the process of making measurable impacts. This is 
fundamental to an involved citizenry, and an involved citizenry 
is fundamental to improving our environment.

Where there is no political or administrative support for 
incorporation of these integrative projects in regular curricula, 
they might instead be implemented as extracurricular activities 
that cater to a subset of students, much like soccer and football. 
Most students who play K–12 sports will not go on to become 
professional soccer or football players. But, by participating in 
sports, they develop lifelong interpersonal and athletic skills. 
Similarly, students who get involved early in life in political 
action may not go on to become politicians, but they will under-
stand that change is possible through individual and community 
action, and will likely grow to be involved and politically active 
adults. This involvement, coupled with integrated environmen-
tal education that teaches critical thinking, is where the best 
hope lies for changing our environmental future for the better.

It is critically important to know what works and what doesn’t 
if our schools are to produce expedient changes in student atti-
tudes and behavior. Good programs must get better, and bad 
ones must be dropped or modifi ed. For this to happen, the edu-
cational system must change the present culture of evaluation. 
In chapter 9, we wrote that evaluation is something many disci-
plines struggle with, and proper implementation is challenging 
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and complicated. But scientifi cally based evaluation can help us 
optimize our eff orts. At its essence, performing proper evalua-
tion is like conducting a scientifi c experiment. Some methods 
of evaluation, like the evaluation tool developed by the North 
American Association for Environmental Education, focus on 
evaluating programmatic content, but not the eff ect such con-
tent has on students’ abilities or behavior. This kind of evalua-
tion is only one step toward more comprehensive process that 
must determine eff ective ways to teach complex ideas, as well 
as whether students modify their behavior as a result of a spe-
cifi c curriculum or teaching method. We believe the best way 
to ensure cost-effi  cient and eff ective education is through high-
quality project evaluation that draws on diverse evaluative 
methodologies and looks at both long- and short-term impacts.

This new culture of evaluation must include longitudinal 
studies of behavioral changes that reduce consumption, energy 
usage, and the production of greenhouse gasses. An example of 
this might include off ering an environmental education class 
covering sustainable practices and externalities to a randomly 
selected group of students. In a home economics class the fol-
lowing semester, this same group would then be monitored and 
compared to a control group of students who did not take the 
environmental class. Asking students from both groups what 
products they purchase, and why, might provide insight into 
whether purchasing decisions, made within the context of the 
home economics class, changed—in the group that took the 
environmental class—to favor more environmentally friendly 
products. If this kind of sensible evaluation is used “adaptively,” 
programmatic content should change over time to become 
increasingly eff ective. This will require coordination between 
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evaluators, educators, and administrators. We acknowledge that 
evaluation, as we envision it, is time-consuming and expensive, 
but it is another essential tool for acting quickly and eff ectively 
to save our planet from widespread environmental collapse.

As political administrations come and go, political agendas 
change, so one aspect of evaluation worthy of discussion is: what 
is the best way to assure this new culture of evaluation remains 
independent and able to resist politicization? One possible solu-
tion may come from the American Constitution, which set up 
government with a system of checks and balances. Decisions 
are made by consensus of the independent arms of government. 
Management of educational evaluation could be approached 
in this way by creating independent administrative branches 
(quantitative, qualitative, and psychological, for example). To 
enact policy or programmatic change, these branches would 
have to reach a consensus. This might help educators resist 
whatever the current political agenda may be and instead favor 
eff ective, applied evaluation methods in an objective manner. 
Good evaluation cannot happen without open-minded admin-
istrators committed to effi  cient methods of measuring impacts.

The No Child Left Behind Act and the subsequent Race to 
the Top competition attempt to quantify school and teacher 
performance, which on the surface seems like a great idea. But 
after talking with teachers, one often comes away with a less-
than-positive opinion of the mechanics and eff ectiveness of the 
program. Evaluation of teacher eff ectiveness is not such a clear-
cut task, and student performance on standardized tests leaves 
much to be desired as the measure of a good teacher.

Teachers need ongoing evaluation, but not solely in the 
form of standardized tests handed down from administrators or 
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politicians who may have no direct contact with teachers or 
students. We think teacher eff ectiveness is best judged by a 
combination of sources that includes quality administrators 
with excellent management and motivational skills, opinions 
of students and colleagues, and artfully designed and cultur-
ally relevant before-after, control-impact surveys. If educational 
institutions are going to be successful in cultivating active and 
aware citizens, nothing less than eff ective, motivated teachers 
and administrators will do.

What about ineff ective teachers or poor administrators who 
are unable to properly manage the kinds of integrative projects 
that, we propose, are necessary for change? What about those 
who remain in the school ranks because of tenure rather than 
merit? What about those who do not pass the evaluation process? 
Here again, the onus is on creative and open-minded administra-
tors who can identify underperforming teachers with potential 
for improvement, and then help them to become excellent by 
providing them additional training, mentorship programs, and 
all available resources the district has to off er. Those teachers 
who lack motivation or are unable to improve their skills should 
be moved to nonteaching jobs within the district, if such oppor-
tunities can be found or created, or their employment should 
be terminated and contracts bought out where necessary. This 
brings up the controversial topics of tenure and unions.

Academic tenure (the right not to have employment termi-
nated without just cause) was originally conceived to protect 
educators from capricious termination. But the reasons for its 
establishment may no longer be relevant in K–12 education, and 
the way it is earned and sustained may represent two big rea-
sons that many public schools are faltering. Typically, tenure is 
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granted almost automatically after one or two years of teach-
ing. During the fi rst years, teachers are still learning about their 
schools and developing their lectures. Long before they can be 
properly evaluated, they are tenured. Teachers need special 
credentials or degrees to be hired, but these credentials are no 
indication of teaching ability. There is typically little posthir-
ing teacher evaluation, and compensation is generally based 
on the amount of time spent on the job, rather than on merit. 
These are not practices that promote excellence, and they must 
be changed. Unions typically support the existing system, but it 
is time they, along with all factions of the status quo, did some 
critical self-evaluation. Teachers’ rights must be protected, but 
not at the expense of quality education. If these two things are in 
confl ict, it is a good indication of systemic failure. Every faction 
of every educational institution should point clearly toward bet-
tering the lives of the students it seeks to educate.

The District of Columbia’s former superintendent of edu-
cation, Michelle Rhee, proposed addressing this problem by 
off ering a controversial option to tenured teachers, whereby 
they could earn up to $130,000 per year but had to agree to give 
up their tenure and submit to a yearlong teacher eff ectiveness 
evaluation.7 New teachers who selected this option would have 
started at modest salaries with the potential for quickly gaining 
substantial raises based on performance. Teachers who did not 
select this option and retained tenure would have had a lower 
overall pay scale with lower fi xed raises. There was union resis-
tance to Ms. Rhee’s approach, and it is unclear whether this or 
other strategies would be successful. However, ideas like this 
one are likely a necessary part of eff ective educational reform. 
Moving away from a system that instills tenure automatically, 
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and toward one that promotes and rewards individual merit, has 
little risk.

In early 2010, California’s legislature approved measures 
aimed at improving schools by allowing parents to transfer their 
children out of the one thousand lowest-performing schools in 
the state to better ones, even to schools out of the child’s dis-
trict.8 The measures will provide parents with greater infl u-
ence in the process of fi xing poorly performing schools: they 
can petition for changes in teaching and administrative staff , for 
conversion of public schools to charter schools, or for closure. 
The California teachers’ union opposes these measures because 
they believe it may lead to overloading recipient schools as par-
ents transfer their children out of poorly performing ones. The 
union also worries that these measures will eff ectively leave 
poorly performing schools without needed reforms and, in the 
end, students will suff er. However, while this legislation is new 
and unproven, it off ers another opportunity to evaluate whether 
these kinds of reforms will work. School reform is necessary, but 
it must be sweeping, ongoing, and creative. We believe that new 
approaches being tried across the globe, conventional or uncon-
ventional, are worth watching and evaluating and potentially 
adopting. There is likely no single solution, as humans are a 
diverse bunch, but without experimentation and creativity there 
will be little progress.

Making educational institutions better is tough and compli-
cated work. There are no uniform solutions, because what works 
in one classroom will probably be diff erent from what works in 
another. But high-quality, motivated teachers are a critical con-
stant, and society must value and support them, as well as lis-
ten to what they have to say about the directions schools should 
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take to become more eff ective. As discussed in chapter 5, teacher 
compensation, while it must be competitive, may not be the sole 
motivator. Perhaps things like increasing teacher support by 
supplying teachers with more assistants or interns—and off er-
ing teachers fl exibility in choosing and presenting curricula, 
paid educational benefi ts, teacher enrichment opportunities, 
support for outdoor education, and open-door administration 
policies—might play an important part in fi nding and keeping 
the excellent, motivated teachers society needs in order to eff ect 
change.

Education is critical to the future well-being of all nations, 
and integrated environmental education is critical to the future 
well-being of our planet’s ecology. Current public educational 
institutions tend to emphasize disciplines that provide eco-
nomic value to nations, over those that simply enrich lives or 
develop community involvement. National and state education 
standards refl ect this bias. The challenges that face coming gen-
erations will be substantial as the earth’s population swells and 
resources dwindle. Bolstering national economies will not fi x 
these problems. Blindly following a model of infi nite economic 
growth, when we all dwell on a planet with a fi nite capacity to 
support life, is obviously reckless. If humanity is to preserve its 
place on earth, we need creativity, fl exibility, compassion, and 
understanding, along with technological and scientifi c acumen, 
all of which must be introduced, developed, and reinforced by 
our educational institutions.

Many of these changes and reforms are expensive to imple-
ment, and fi nding the money to pay for them is never easy, espe-
cially in times of economic uncertainty and hardship. Citizens 
will probably have to pay higher taxes, and this is always a major 
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point of public contention. Simply throwing public money at 
educational institutions that don’t work well is a bad idea, so 
ways must be found to hold those institutions accountable to the 
public. Programs put in place by the No Child Left Behind Act 
attempt this, but their methodologies are fl awed and they do lit-
tle to develop the capability for critical thought that is necessary 
for good citizenship. Transparency and real accountability must 
be part of any reform eff ort if we hope to overcome popular 
resistance to paying more for education. Recent fi nancial bail-
outs made by governments around the world illustrate that pub-
lic education takes a backseat to economic development when 
it comes to national funding priorities. We appropriate monies 
to shore up failing industries but do relatively little to assure 
the intellectual development of our peoples. This must change, 
and soon.

Adequate funding for schools is not a liberal or a conserva-
tive issue. It is in society’s best interests to have an educated 
populace. Allowing politically motivated divisions in our societ-
ies to deadlock the prioritization of education is misplaced and 
unconstructive. If parents and students can come to view criti-
cal thinking and community awareness as survival tools for the 
future, then perhaps adequate pressure will be brought to bear 
on political and business leaders to enlarge the focus of educa-
tion in order to develop these things.

How can we fi x environmental education? Can it be fi xed at 
all? We acknowledge that part of what we propose in this book 
may seem, to some readers, a somewhat utopian paradigm shift. 
But such a shift is necessary to preserve our future, not for 
“tree-hugging environmentalist” reasons, but rather to avoid the 
ominous alternatives that may result from following humanity’s 
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present course. Because humans are variable, education must be 
variable. Because societies are variable and they change, educa-
tion must be fl exible and adaptive. There are no absolute solu-
tions or perfect methods, and what seems promising today will 
likely grow tired over time. But we are great believers in the 
human spirit and in the unique capacity we all possess to decide 
to change outcomes. While still imperfect, adequate technolo-
gies for change exist today, and the tools and skills for fi xing our 
predicament are well within reach. We need only the will, cou-
pled with common sense and education, to choose a better and 
sustainable world for ourselves and for the generations to come.
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We live and work in the second largest public school district in 
the United States. Los Angeles Unifi ed School District sports 
a total enrollment of more than 680,000 students per year and 
has more than one thousand schools, including magnet centers. 
Large urban public school districts like this one are typically 
strapped for funds, especially in light of several years’ worth 
of global economic hardship. Implementing many of the ideas 
we’ve discussed in this book takes money, and lots of it. But those 
expenditures are not so huge as to present major obstacles to 
changing the face of our public schools. Consider the following 
“what if ” scenario that, if implemented in urban public school 
districts, might accomplish much at a relatively minimal cost.

What if public school districts in large urban communities 
were to hire a team of six or so professionals whose job would 
be to travel from high school to high school as recruiters and 
advisors for the “greening up our schools” idea we mention in 
chapter 4? The team might consist of an architect or general 
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contractor, a risks assessment person, a sustainability special-
ist, a landscape contractor, a marketing specialist, and a project 
coordinator. For clarity, let’s call this team the Green Advisory 
Team (GAT). Let’s start these folks at a good teacher’s salary of 
$70,000 per year, plus benefi ts, which sums up to $466,200 per 
year for the group. Let’s round this up to $500,000 to include the 
team’s expenses for traveling around their district.

The GAT’s initial task would be to recruit groups of inter-
ested students in each school who agree to take on the respon-
sibility of conceptualizing and developing projects to transform 
their school campus into something greener and more sustain-
able, and, most important, into a place that refl ects the style and 
tastes of the student body. For this idea to work, it will be neces-
sary to stop thinking of school campuses as static places and to 
instead regard them as learning centers in continual transition.

The second step in the process would be for the student 
group to poll the student body (through in-class presentations 
followed by public-comment meetings) and develop a consen-
sus action plan. This would be carried out under the guidance, 
not the instruction, of the GAT, which means students would take 
the primary initiative to determine the best approach for gain-
ing results, researching ideas, determining feasibility, creating 
presentations, conducting meetings, and tallying results. In this 
phase of the process, the GAT would point students to places 
where they might obtain the skills or information necessary to 
realize a given project, but the full responsibility for any project 
would always rest with the student group.

Money for any action plan that has been approved by the stu-
dent body, and which has won GAT approval for safety, insur-
ance, and feasibility, would not come from the school district. 
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Students would have to make use of the available “social capi-
tal” present in their respective communities (we use the term 
social capital here to mean the resources, person power, in-kind 
donations of services and materials, and funding needed for the 
realization of a project). The resources available in each com-
munity would tend to dictate the magnitude of the projects, and 
the GAT would assist the student group in the planning stages 
to gather accurate information on available levels of social capi-
tal. Supplemental funding for projects might also be obtained 
through government agencies and community nonprofi ts inter-
ested in sustainability, school revitalization, or educational 
reform. In some cases, money might be earned as a direct result 
of student projects that off er products or services to the public 
for profi t.

Students involved in such a program would need time and 
special academic guidance. To be practical, the student com-
mitment would probably need to be at least several semesters 
in duration, if not longer. One way to facilitate this might be 
to remove participating students from regular class schedules 
(with parental support, of course) and assign a single full-time 
teacher or counselor per school whose job would be to help stu-
dents deal with any academic challenges encountered in the 
project development and realization process. Ideally, students 
would be graded only on the success of their projects, but if that 
is too radical an idea for public education, the assigned teacher 
would have to make sure the student group was able to pass 
tests mandated by the district. The school district would have 
the additional cost of one senior teacher per school, so let’s add 
another $70,000 (plus benefi ts) for each high school we think 
the GAT could handle in any given year. Let’s be ambitious and 



202 / Appendix

choose thirty senior high schools per district per year (in Los 
Angeles, thirty high schools represents about one-quarter of the 
district total). This would add another $2,408,700 or so, bringing 
the program’s total cost to just under $3 million dollars per year. 
This seems like a lot of money until you compare it to the typi-
cal annual budget of any large urban center, which can easily 
run into the billions.

Some might consider this another example of utopian think-
ing. We think the level of social engagement this project would 
foster, coupled with the variety of practical, entrepreneurial, and 
communication skills that students would undoubtedly come 
away with, would prove a remarkable means of shaping active 
citizens—citizens who would go on to fl ourish in their commu-
nities, in public service, or in higher education. The key aspect 
of such programs would be their commitment to sustainability. 
The primary goal of any project would be to increase school 
energy effi  ciency or reduce consumption, create green areas on 
campus, or promote sustainable practices in the community.

If such a program were undertaken and it proved to be suc-
cessful, it could be expanded to include a larger percentage of 
high schools within a district at a lower cost per school, as the 
central administrative structure would already be in place. We 
believe this is well worth pursuing.
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