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The juggernaut of technology-based capitalism will
not be stopped . . . . But its direction can be changed by
the mandate of a generally shared long-term environ-
mental ethic. The choice is clear: the juggernaut will
very soon either chew up what remains of the living
world, or it will be redirected to save it.

—Edward O. Wilson1

Why the Transition to a Natural Economy Should Be a
Primary Goal of Environmental Lawyers

Our economy and our environment are in trouble, and not
just because we have trillion-dollar deficits and the Bush
Administration. As serious as these challenges are, the
long-term, fundamental problems of our economy and our
environment are systemic and nonpartisan, and always have
been. The way we live is destroying the water, air, soil, for-
ests, and living systems—the “natural capital”—upon
which we and all life depend:

Capitalism, as practiced, . . . is a nonsustainable aber-
ration in human development. . . . It liquidates [natural]
capital and calls it income. It neglects to assign any value
to the largest stocks of capital it employs—the natural re-
sources and living systems [that are essential to life].2

Although there are many benefits of a market economy,
our current industrial model is self-destructive. Because
most natural capital is neither accounted nor paid for, our
economy is “chewing up” the natural world at an unsustain-
able rate. Absent fundamental change, the natural capital ac-
cumulated over the previous 3.8 billion years of life on earth
will be all but destroyed by the end of this century, with
grave implications for our existence and quality of life.3

This is evidenced by our expanding extinction crisis, the
dwindling of our freshwater supplies, our burgeoning green-
house gas generation, and the global warming it portends.

If we want our species to last, we must create an economy
that can last—an economy that meets our human needs but
also sustains the natural world. A solution—the next indus-

trial revolution—would replace the self-consuming dy-
namic of our present economy by redesigning it to function
more consistently with nature and its biological realities.4

Rather than destroying the living systems that support us,
we can move toward an economy that maintains and re-
spects these systems as the basis for life, thereby providing
for our present without undermining our future.5

Descriptions of such a natural economy are found in Nat-
ural Capitalism by Paul Hawken et al., and Eco-Economy
by Lester Brown.6 These books argue: (1) that the environ-
ment is not merely another factor in production, but rather,
the envelope that provides and sustains the economy; and
(2) that the primary limiting factor in our future will be the
availability and functionality of natural capital, especially
those parts of nature that support our lives and all
life—clean air, water, and soil, for example.7 Accordingly, a
natural economy directly would attempt to conserve our nat-
ural capital by mimicking nature in the design of our eco-
nomic activities: “‘We don’t need to invent a sustainable
world—that’s been done already.’ It’s all around us. We
need only to learn from its success in sustaining the maxi-
mum of wealth with the minimum of materials flow.”8

Nature is sustainable because eons of evolutionary design
and adaptation have produced a system of continuous cycles
that maintain life.9 In nature, the sun’s energy is cycled and
recycled so as to extract the maximum of life from this en-
ergy. Likewise, there is no waste or pollution because in na-
ture’s nutrient cycle one organism’s waste is another’s food.
And, in nature, inefficient activities cannot externalize their
costs or receive subsidies and so they are eliminated.

A natural economy would mimic nature’s model in its ef-
ficient cycling of energy, in its eradication of waste through
the cycling of materials, and in its insistence that all activi-
ties bear their true costs. But, rather than through the cruci-
ble of evolution, a natural economy would achieve this
sustainability through intelligent human design. No doubt,
descriptions of a natural economy tend toward the utopian
and, of course, no human-designed system will be perfect.
But, since humans can appreciate the current and future im-
pacts of our economic system, we as a species are at a unique
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cross-roads, with the option of self-preservation through
changes to that system. By addressing the root cause of
many of our most pressing environmental problems, from
global warming to various forms of pollution, a natural
economy would bring tremendous environmental progress.
The law and environmental lawyers have a vital role in pro-
moting that urgent transition.10

As a starting point, state and local laws and policies can
be used to encourage a transition in our buildings, factories,
and houses toward designs that use far less energy and recy-
cle that energy, thereby vastly reducing our emissions of
greenhouse gases. Similarly, the Clean Water Act (CWA)11

could be used more directly and aggressively to move our
manufacturing processes toward designs that eliminate
pollution by using materials in cyclical loops and designing
out toxicity. And the National Environmental Policy Act
(NEPA)12 and other laws can help us to expose more clearly
the full costs and inefficiencies of sprawling highways,
damaging mines, and other activities that destroy vast
amounts of our natural capital without accounting or paying
for it.

Our current economic “juggernaut” underlies many of the
problems that public-interest environmental lawyers try to
address every day through cases and other actions that we
hope will have some systemic impact. In many respects, we
environmental advocates resemble an overwhelmed com-
pany of flood inspectors, running frantically to plug gushing
leaks in our environmental edifice while, behind the dike,
the rising flood of our aberrant economic system builds to-
ward breaching the walls and sweeping us away. We will ei-
ther reform our economic system, and quickly or, as Dr. Ed-
ward Wilson writes, it will overwhelm what remains of the
living world.13

As environmental lawyers, we will work more effectively
if we appreciate the structural economic forces driving the
environmental destruction we fight against and focus more
of our efforts toward a transition to a natural economy that
can—and must—occur to blunt these forces. Thus, it is time
for environmental advocates to address more directly our
underlying economic system as the root cause of most of
our environmental problems. We explicitly should expand
our role and promote the transition to a natural economy by
designing more of our cases and campaigns around this
goal. If we unite behind this goal we can be a powerful
force for change.

How We Can Advocate for a Natural Economy: Three
Examples

Use State and Local Laws to Promote Green Construction
and Stem the Flood of Greenhouse Gases

Since the beginning of the industrial revolution, the concen-
tration of carbon dioxide (CO2) in our atmosphere has in-
creased by about 30%.14 Each year this concentration in-
creases steadily as humans burn massive amounts of fossil
fuel. Because these carbon emissions blanket the earth by
trapping the sun’s energy, the world is getting warmer, with
appalling implications. Despite the scientific consensus that
we must reduce our carbon emissions, progress has been
stymied. State and local laws can play a critical role in
breaking this logjam and can form the backbone of a broader
legal strategy to reduce our use of fossil fuels and help pro-
mote the transition to a natural economy.

A good example of a strong state law that environmental
lawyers could use effectively is North Carolina’s Energy
Conservation in Public Facilities Act15 which was intended
to require the state to construct more energy-efficient build-
ings based on a rational evaluation of the building’s
long-term energy and operating costs. Surprisingly, build-
ing construction and operation—residential, commercial,
and industrial—including building materials, consumes
48% of U.S. energy produced and generates 46% of our CO2

emissions—far more than any other economic sector and al-
most double the amount of energy consumed by the trans-
portation sector, at 27%.16 Equally important, building con-
struction and operation constitutes the fastest growing sec-
tor of energy consumption and carbon emissions.17 And our
buildings last a long time. For these reasons, if environmen-
tal lawyers can promote a paradigm shift in our architecture
and building construction toward more efficient structures,
we can achieve tremendous reductions in our energy con-
sumption and carbon emissions.

Because more efficient buildings frequently can be built
for little more than conventional structures, the issue of
building design, construction, and operation aptly illustrates
the natural economy thesis that we can improve our environ-
ment while continuing to live comfortably. So why has this
transition to energy-efficient buildings not occurred more
rapidly? At least three reasons are apparent: (1) for many
buildings, the builder and the owner/operator are different
entities, thereby creating a disconnect between the design
decisions and the cost savings that would flow from effi-
cient decisions; (2) architects and builders tend to do what
they know, creating inertia against change; and (3) in a pe-
riod of low energy prices, like the last two decades, the moti-
vation to overcome this inertia has been lacking.

State and local governmental buildings can lead the tran-
sition to green construction because they can remove each
of the three blocks listed above. In state buildings, a govern-
mental entity both supervises the designs and operates the
building, thereby retaining the financial incentive to design
efficiently. The legal directive of the state or local laws,
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combined with the significant cost savings over the life of
the building, provide the motivation to adopt a better ap-
proach to design and construction. And, as we know, laws
such as the Energy Conservation in Public Facilities Act are
enforceable—bringing the judicial system to bear in over-
coming inertia. Encouraging the transition to energy-effi-
cient state and local buildings will promote a similar transi-
tion in federal and private buildings, thereby multiplying
both the reduction in greenhouse gas emissions and the eco-
nomic benefits inherent in green construction.

The Energy Conservation in Public Facilities Act passed
in 1975, in the middle of the 1970s energy crisis.18 It is a re-
markable law that, if followed, would require almost all
state construction to be energy-efficient.

The findings and policy behind this statute are as follows:

(a) the General Assembly hereby finds:

(1) That the [s]tate shall take a leadership role in
aggressively undertaking energy conservation in
North Carolina;

. . . .
(3) That energy conservation practices adopted for

the design, construction, operation, maintenance, and
renovation of these facilities . . . will have a beneficial
effect on the [s]tate’s overall supply of energy;

(4) That the cost of the energy consumed by these
facilities and the equipment for these facilities over
the life of the facilities shall be considered, in addi-
tion to the initial cost;

(5) That the cost of energy is significant and facil-
ity designs shall take into consideration the total life-
cycle cost, including the initial construction cost, and
the cost, over the economic life of the facility, of the
energy consumed . . . ; and

(6) That [s]tate government shall undertake a pro-
gram to reduce energy use in [s]tate facilities and
equipment in those facilities in or to provide citizens
with an example of energy-use efficiency.

(b) It is the policy of the [s]tate of North Carolina to
ensure that energy conservation practices are employed
in the design, construction, operation, maintenance, and
renovation of [s]tate facilities . . . .

Pursuant to these findings, state agencies are directed that
they “shall” construct and renovate state facilities so as to
further energy conservation practices and ensure the use of
life-cycle cost analyses.19 These requirements apply to any
state facility of 20,000 or more gross square feet.20 Further,
the state Department of Administration is directed to modify
the design criteria for buildings to improve energy effi-
ciency and require life-cycle cost analysis.21

Equally striking, the guidelines developed by the North
Carolina Department of Administration correctly interpret
this statute as “require[ing] that new [s]tate facilities be de-
signed on a life cycle cost basis.”22 Designers must evaluate
a broad range of design elements and select the alternative
design that results in the lowest life-cycle cost of the build-

ing. These guidelines aptly recognize that, since the cost to
the state over the life of buildings far exceeds the initial cost,
the goal of the legislation is to ensure that building designs
maximize the long-term benefits to the state by minimizing
the long-term building costs.23

Despite the clear dictates of this legislation and the proper
interpretative guidelines, the Department of Administration
also has admitted that there has been little significant im-
provement in the design of state facilities in the nearly 30
years that this statute has been in effect.24 This is due in part
to the fact that the more forceful administrative guidelines
were only adopted in 2001 and have just begun to have their
impact. But, as the Department of Administration forth-
rightly acknowledged, state building design has plodded
along in its long-standing ruts because life-cycle costing has
been treated as an academic exercise, rather than as the fun-
damental element of building design.25 Vigorous enforce-
ment of the Energy Conservation in Public Facilities Act
would cut through this inertia and prompt a more rapid tran-
sition to energy-efficient buildings.26

North Carolina is not alone in requiring or pursuing green
buildings. For example, Pennsylvania’s Building Energy
Conservation Act seeks to ensure a responsible building en-
ergy conservation policy and to authorize the Pennsylvania
Department of Labor and Industry to develop that policy.27

Similarly, on the local level, the city of San Francisco’s mu-
nicipal code promotes resource-efficient building designs
and sets forth multiple design and construction require-
ments as part of an efficient building program.28

Changing the way our buildings are designed, built, and
operated is one of the most direct steps we can take to reduce
our use of fossil fuels, reduce our carbon emissions, and
ameliorate the looming crisis of global warming. It also will
save money and generate multiple economic benefits for
years to come. To hasten the day when all buildings—com-
mercial, industrial, and residential—are far more efficient,
environmental advocates should enforce state and local stat-
utes that are on the books, or work for their passage where
they are not, using laws like North Carolina’s or San Fran-
cisco’s as models.

Intelligent Design to Eliminate Pollution: The CWA and
Best Available Technology (BAT)

Progressive designers already are creating products and
production systems that promise to render pollution and
waste concepts of the past. Rather than merely ameliorating
the waste created by the present industrial systems, as in
most of our pollution control efforts, a natural economy
would seek to eliminate pollution altogether by rethinking
and redesigning products and how they are produced. As
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phrased by a leading designer: “[W]hy not set out, right
from the start, to create products and industrial systems that
have only positive, regenerative impacts on the world? Why
fine tune a damaging system when we can create a world of
commerce that we can celebrate . . . ?”29

A natural economy would apply nature’s cycles to the
making of things, changing our products and production
systems from cradle-to-grave to cradle-to-cradle—after
each useful life, the products would provide nourishment for
something new. Rather than designing products to be
thrown away, we would imitate nature by designing every
product to be a nutrient in either the natural biological cycles
or in human technological cycles.30

Progressive designers already are applying these princi-
ples to design products and industrial systems that eliminate
pollution. For example, the DesignTex division of Steelcase
Inc., the largest American manufacturer of office furniture,
set out to design a furniture fabric that was biodegradable.
After reviewing over 8,000 chemicals and eliminating all
that were toxic or otherwise unsafe in soil, they found 38
substances they could use in producing the fabric. The result
was that, without any expensive pollution control equip-
ment, the water leaving the factory was as clean as the water
coming in—the manufacturing process itself was filtering
the water.31 The design process had “taken the filters out of
the pipes and put them where they belong—in the design-
ers’ heads.”32

Putting the filters in the designers’ heads, rather than in
the pipes (or smokestacks), often saves money as well. Ford
Motor Company redesigned its massive River Rouge plant
in Dearborn, Michigan, with a living roof that uses plants,
insects, and microorganisms to filter and control stormwater
runoff and that will save the company about $35 million
compared to conventional technical controls.33 Similarly,
Herman Miller, Inc. designed a furniture factory that used
wetlands to purify stormwater, thereby saving money and
also providing wildlife habitat.34 And bioengineers have
created a biological treatment plant that costs about the
same as a conventional sewer-processing facility but cleans
human wastewater through biological processes that pro-
duce fertilizers rather than toxic waste.35

William A. McDonough, a leading designer, has written
the following:

Once the regulatory infrastructure catches up with
designs such as these—designs so inherently produc-
tive and safe they don’t require regulation—the regula-
tory agencies will start to use them as benchmarks, pre-
senting them within the culture as strategies that are
hugely attractive from the perspective of both the carrot
and the stick.36

Surprising though it may be, the CWA anticipated and en-
couraged McDonough’s vision of natural economic designs
that would eliminate pollution rather than just controlling it.
Showing some vision of its own, 30 years ago the U.S. Con-
gress adopted as the primary goal of the CWA “that the dis-
charge of pollutants into navigable waters be eliminated by
1985.”37 Congress also declared “it is the national policy
that the discharge of toxic pollutants in toxic amounts be
prohibited.”38 Of course, these goals have not been met but
the CWA already includes provisions that environmental
lawyers can employ more actively to promote this natural
economic transition in our production systems.

Foremost among these long-standing elements of the
CWA is the requirement that many sources of pollution
must apply BAT. Sounding much like McDonough, the
courts have described BAT as not the average plant, but “the
pilot plant which acts like a beacon to show what is possi-
ble.”39 The CWA specifies that BAT shall “require the elimi-
nation of all discharges” if the U.S. Environmental Protec-
tion Agency (EPA) determines that such elimination is tech-
nologically and economically achievable.40 Following this
direction, the courts have held that BAT is “the means cho-
sen by Congress to achieve the national goal” of eliminating
the discharges of pollutants, and have upheld EPA in impos-
ing BAT to set a “no discharge” limitation.41

Under the CWA, BAT must be applied to sources of toxic
pollutants and unconventional pollutants, both of which are
defined in the CWA.42 Even more significant, the CWA re-
quires EPA to establish new source performance standards
(NSPS), that apply BAT to all new sources of pollution (new
production facilities), and further requires EPA to revise
these standards “from time to time, as technology and alter-
natives change.”43 NEPA also applies to permits containing
these “[NSPS].”44

In line with a natural economy, with the filters in the de-
signers’ heads rather than in the pipes, BAT for many facili-
ties today should produce no pollution. Working with the
engineers, designers, and companies that already have be-
gun implementing this natural economic approach to pollu-
tion control, environmental advocates can implement
McDonough’s vision of the regulatory infrastructure catch-
ing up to these designs by petitioning EPA to designate no-
pollution designs as BAT for new sources and by participat-
ing in NEPA proceedings or intervening in selected permit
renewals to achieve the same end.45

The CWA already incorporates both: (1) the natural eco-
nomic premise that the elimination of pollution into our wa-
ter is an achievable national goal; and (2) the means to
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achieve that goal, namely, BAT and NSPS. Legal experts in
CWA enforcement should work more closely with corre-
sponding experts in engineering and design to make this
goal the operating reality for new industrial facilities.

NEPA, Road Construction, and Honest Accounting of the
Costs of Highways and Sprawl

Among the primary impediments to the transition to a natu-
ral economy are the subsidies and externalized costs inher-
ent in various entrenched industries, from road construction
to mining, and the formidable political influence exerted by
these industries: “The transportation sector . . . is the most
subsidized and centrally planned sector of the majority of
the world’s economies . . . . It has the least true competition
among available modes, and the most untruthful prices.”46

Contrary to popular belief, gasoline taxes do not even pay
for the full costs of building roads, much less the costs for re-
pair, maintenance, and road-related services such as police
and fire protection.47 In fact, gasoline taxes pay only about
60% of the direct costs of building and maintaining roads,
leaving over $30 billion in costs that are subsidized by gen-
eral taxes.48 Employer-provided parking, a non-taxed fringe
benefit, adds up to another $85 billion in subsidies.

Beyond these direct subsidies, highways and automobiles
accrue a mountain of externalized costs, including air pollu-
tion and related public health impacts, congestion and its at-
tendant losses and waste, accidents and injuries, water pol-
lution, noise, and much of the burden of the huge cost of in-
suring our oil supplies—no small sum as we see in Iraq and
in the debates over expanded drilling in this country. Esti-
mates of these externalized costs run into the hundreds of
billions annually, with congestion alone costing over $100
billion per year.49 And then there is the sprawl engendered
by more and larger roads, which carries its own costs and,
through increased driving and congestion, loss of habitat,
etc.,50 augments these other external costs in a negative cy-
cle. All told, estimates of these externalized costs range up
to nearly $1 trillion a year, all of which are borne by the gen-
eral public.51

Although these entrenched inefficiencies admit to no
easy solution, an available line of attack would be to employ
NEPA more broadly and comprehensively in challenging
new highways and other projects, with the goal of forcing a
more honest and open accounting of these subsidies and ex-
ternalities. NEPA requires that federal agencies prepare an
environmental impact statement (EIS) on all major federal
actions that addresses: (1) environmental impacts and ad-
verse environmental effects; (2) alternatives to the proposed
action; (3) the relationship between local short-term uses of
the environment and the maintenance of long-term produc-
tivity; and (4) any irreversible and irretrievable commit-
ments of resources involved in the proposed action.52

Under regulations adopted by the Council on Environ-
mental Quality that are binding on federal agencies,53 the
EIS “shall provide a full and fair discussion of significant
environmental impacts and shall inform decisionmakers
and the public of reasonable alternatives which would avoid
or minimize adverse impacts . . . .”54 “Impacts” and “effects”
are synonymous, and there is no doubt that an EIS must ade-
quately address indirect effects of roads, such as sprawl and
air pollution: “Indirect effects may include growth inducing
effects and other effects related to induced changes in the
pattern of land use, population density or growth rate, and
related effects on air and water and other natural systems, in-
cluding ecosystems.”55 These effects further include not
only environmental impacts, but also “economic, social, or
health [effects], whether direct, indirect, or cumulative.”56

Despite these regulations, to date the courts generally
have not required extensive analyses of the impacts of large
highways on sprawl or air quality, nor have they required de-
tailed cost-benefit analyses that would have disclosed the
extensive subsidies and externalities inherent in building
roads.57 However, that tide may be turning. In Davis v.
Mineta,58 the court held that the failure to consider mass
transportation as a reasonable alternative was “one of the
most egregious shortfalls” in the environmental analysis for
a new highway project.59 The court specifically held that
“there are no cost studies, cost/benefit analyses or other bar-
riers” that demonstrated that mass transit would be unrea-
sonable in lieu of building the highway.60 Since a primary
purpose of NEPA is to “sharply defin[e] the issues and
provid[e] a clear basis for choice among options,”61 once the
government is required to consider mass transit and other al-
ternatives to highways, as in the Davis case, the door is open
for a much more open and honest accounting of the subsi-
dies and externalities that long have been hidden in highway
planning and transportation decisions.62

Armed with the Davis case, plaintiffs opposing specific
highway projects have a better opportunity to force trans-
portation planners to address the subsidies and externali-
ties inherent in building roads versus other transportation
investments. The information that documents these previ-
ously unaddressed subsidies and costs is readily avail-
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(DOT), 123 F.3d 1142, 1162, 27 ELR 21428 (9th Cir. 1997) (holding
that, although analysis of growth-inducing impacts of proposed free-
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able.63 Ideally, advocates of alternatives to more and big-
ger roads also would employ consultants to document
these costs and to define alternatives in the context of spe-
cific projects.

Beyond raising these issues on a project-by-project basis,
the intersection of NEPA requirements and transportation
planning merits more thorough scrutiny. Under the Inter-
modal Surface Transportation Efficiency Act (ISTEA) of
1991,64 transportation planning agencies must develop both
a long-range regional transportation plan (RTP) for trans-
portation investments over a 20-year period and a short-
range schedule of projects, a transportation improvement
plan, from the RTP for actual funding and implementation.65

Comparable to forest plans under the National Forest Man-
agement Act and Forest and Rangeland Renewable Re-
sources Planning Act,66 or to Fishery Management Plans un-
der the Magnuson-Stevens Fishery Conservation and Man-
agement Act,67 these transportation plans should be subject
to an EIS that considers alternatives to roads. Although
these plans are approved by the U.S. Department of Trans-
portation and largely funded by the federal government,
ISTEA exempted these plans from NEPA requirements.68

Accordingly, plaintiffs should look to state laws that require
EIS, such as North Carolina’s Environmental Policy Act69 in
seeking a more thorough disclosure and consideration of the
true costs of building roads pursuant to these plans.

Encouraging Further Thoughts on the Central Issues
in Promoting a Natural Economy

The central failing in our economy is its failure to assign any

value to the natural capital that undergirds it all.70 Acting as
if natural capital is free leads to two recurring problems that
lie at the heart of most of our environmental challenges.
First, our prices do not reflect the true ecological costs of
our products; the purchaser does not pay for the exter-
nalized costs of air and water pollution or habitat destruc-
tion. Second, our accounting systems do not count the loss
or waste of national capital, either in a company’s annual
report or in our national measures of economic health. This
basic irrationality at the heart of the system is building to-
ward systemic collapse: “Socialism collapsed because it
did not allow prices to tell the economic truth. Capitalism
may collapse because it does not allow prices to tell the
ecologic truth.”71

This Article has suggested some thoughts on how envi-
ronmental advocates can begin to expose and attack this
central economic failure in a strategic and coordinated man-
ner, but its primary purpose is to stimulate further ideas in
pursuit of the goal of fundamental economic transition.
What might be some additional methods and means of
changing the way that our government and our businesses
account for their ongoing depletion of natural capital? Are
there other statutes such as the Clean Air Act (CAA)72 that
we can use to move toward a cyclical, cradle-to-cradle pro-
duction system? Beyond NEPA, what other tools can we
employ to expose and eliminate the economic and envi-
ronmental waste that accompanies not just building
roads, but also oil exploration, mining, and clearcut log-
ging? And how can we alter the current system of short-term
financial measurements of “success” toward a more long-
term view?

It is time to look beyond the injunction and, as a com-
munity, to develop new tactics to promote a natural econ-
omy before the coming natural collapse focuses our ef-
forts for us.
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63. An excellent starting point is the website for the Surface Transporta-
tion Policy Project, at http://www.transact.org (last visited Apr. 23,
2004); see also supra notes 45-50.
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66. 16 U.S.C. §§472a, 1600-1614.

67. Id. §§1801-1882.

68. Id. §134(g).

69. N.C. Gen. Stat. §§113A-1 to 113A-13.

70. Brown, supra note 6, at 21-22; Hawken et al., supra note 2, at
3, 5-6.

71. Brown, supra note 6, at 23.

72. 42 U.S.C. §§7401-7671q, ELR Stat. CAA §§101-618.
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