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There are times in our lives, particularly as we grow older, 

when the long arm of the horizon becomes our teacher. n1 

  

 

TEXT: 

 [*263]  

I. INTRODUCTION 

  

 Earth Jurisprudence is an emerging field of law that calls us to pause as we enter the twenty-first century to consider 

the ground under our feet and the teachings bearing down on us from the horizon. n2 As planetary environmental crises 

advance toward  [*264]  us like an enormous oil spill, the call of Earth Jurisprudence becomes louder, suggesting with 

more emphasis that a shift is necessary in the way that we think about law, governance, and nature. n3 

A predicate to rethinking the law is to re-value nature by reconsidering its moral status. n4 The philosophical herit-

age of the West places nature outside of the moral community. n5 With human beings panoptically centered in the law, 

nature is viewed as a collection of objects that are to be used as property owners see fit. n6 As a consequence, Earth has 

suffered degradation. n7 Also as a consequence,  [*265]  some philosophers and scientists have called into question the 

continuation of the human species. n8 

This article posits that, to preserve a healthy planet for future generations of human beings - and for Earth itself - it 

is necessary to recognize Earth as the center of the moral community. n9 As an ethical endeavor, the article turns the 

question of the moral status of nature through the lens of four moral questions: what is good?; what is fitting?; what is 

true?; and what is right? n10 

The question of the "good" is a teleological inquiry, focusing on the telos or ends of an action. n11 Inquiring into 

what is "fitting" is to privilege relationships, loyalties, and what is appropriate for a particular community. n12 Plumb-

ing questions of meaning, the question of the "true" asks what counts, what can be affirmed as knowledge, and what 

qualities and things warrant moral consideration. n13 Based in deontology, the question of the "right" focuses on duties 

and "just" action. n14 

 [*266]  This inquiry into the moral status of nature from the perspective of four moral languages makes several 

significant departures from contemporary legal and moral discourse. First, the prevailing understanding of moral rea-
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soning is founded on a mistaken premise that one moral language must be found that adjudicates all questions of life. 

n15 Failing to find or apply this impossible standard, many people have fallen back on moral relativism, marked by 

short-term and shallow welfarist interests, with dire long-term effects on humanity and nature. n16 In contrast, one pre-

mise of this article is that the interplay of all moral languages is necessary for a full deliberation on contested moral 

questions. n17 The interchange among the languages leads to qualitatively better moral decisions which, by acknowl-

edging the moral status of Earth, may also save humanity from itself. 

Second, to squarely engage the question of the moral status of nature, the article bridges metaethics and normative 

ethics. n18 As a metaethical enterprise, the article will unfold a moral conversation which tests the premises and condi-

tions of each of the four moral languages. n19 As a normative enterprise, the article will hatch a normative line of rea-

soning within each moral domain and  [*267]  will suggest bases for widening the moral circle to include nature. n20 

Third, in posing moral questions, the article asks how science informs or deforms the inquiry. Science has become 

increasingly important to legal and moral thought. n21 Western legal philosophy is linked to the scientific findings of 

sixteenth and seventeenth century Enlightenment thinkers. n22 However, climatologists and quantum physicists, among 

other postmodern scientists, are proffering challenges that completely undermine the premises of early modern legal and 

moral philosophy. n23 It is time for law and morality to "fast forward" into twenty-first century postmodernity. To be-

gin the metaethical enterprise, the next section of the article inquires into the "good." 

II. WHAT IS GOOD?: UTILITARIANISM FOR THE TWENTY-FIRST CENTURY 

  

 

  

 Snows of a thousand winters 

 Melt in the sun of one summer. n24 

  

  [*268]  Utilitarianism is the prototypical moral language that focuses on what is "good." n25 A paradox marks post-

modern moral discourse in that utilitarianism is much maligned as a moral language, especially in environmental mat-

ters. n26 At the same time, utilitarianism is the dominant moral framework in the West. n27 In this section of the article, 

I ask whether utilitarianism is capable of being reanimated to serve as a healthy participant in the moral conversation 

about humanity and nature. What shifts within utilitarian language are possible and necessary? How might they be 

prompted? I begin the inquiry with a brief history of the utilitarian idea. n28 

A. Utilitarianism: A History of Ideas 

  

 In classical utilitarianism, the good is defined in terms of utility, or the "greatest happiness" principle, described in 

terms of seeking pleasure and avoiding pain. n29 To Jeremy Bentham, who popularized utilitarianism in the late 1700s, 

utility was assessed on a quantitative basis of the happiness of individuals who constitute a community. n30 Under Ben-

thamite utilitarianism, there was  [*269]  no such thing as a motive that was bad in itself. n31 Consequently, an action 

motivated by ill-will on the part of a person could produce pleasure and, although it was "wretched pleasure," it was still 

a good. n32 

Six decades after Bentham, John Stuart Mill extended utilitarianism in several notable ways. n33 Mill added a qua-

litative assessment of happiness and clarified that the happiness that informed the standard of utilitarianism was "not the 

agent's own happiness, but that of all concerned." n34 Mill punctuated that clarification by referring to the Golden Rule 

as the "ideal perfection of utilitarian morality." n35 In fact, to Mill, utilitarian ethical education and moral persuasion 

should establish in the mind of every person "an indissoluble association" between individual happiness and the com-

mon good. n36 

By opposing cruelty to animals, both philosophers permitted the extension of the greatest happiness principle to na-

ture. n37 Refusing to draw an ethical line between people and other-than-human animals and resting his opposition 

squarely on the pleasure-pain principle, Bentham asserted, "The question is not, Can they reason? nor Can they talk?, 

but Can they suffer?" n38 Yet, there was an ethical hierarchy in Bentham's thought. Animals that were useful to people, 

such as horses, were ethically inferior to slaves but superior to other animal life forms. n39 However, Bentham also 

predicted that the time would come when the mantle of legal protection and moral status would be extended "over every 

thing which breathes." n40 
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 [*270]  Mill's ethical umbrella also opened wide. Happiness to Mill was to be secured for all of humanity and "to 

the whole sentient creation." n41 In Mill's view, there were only two distinctions between human beings and other ani-

mals - an extended range of sympathy and a more developed intelligence. n42 

Present-day utilitarianism is a shadow of the fairly robust and expansive ethical thought of Bentham and Mills. 

From the perspective of a history of ideas, three streams of thought in the United States have flattened classical utilita-

rianism to individual consequentialism. n43 First, some argue that the rise of American liberalism, with its emphasis on 

individual autonomy, has elided the common good from ethical thought. n44 Second, others assert that the rise of the 

market economy has resulted in the marriage of law and economics, rather than law and ethics. n45 Third, still others 

contend that the convergence of pragmatism and moral skepticism in the wake of the Civil War and their instantiation in 

the legal realist movement of the twentieth century has cut a broad swath through all moral claims. n46 

 [*271]  By the 1860s, Henry David Thoreau stood alone in his environmental ethic. n47 In the early twentieth cen-

tury, the conservation movement in America was marked by the pairing of utilitarianism with anthropocentrism, leaving 

as the rationale for the preservation of nature that "people took better care of the environment so that the environment 

would take better care of them." n48 Even with the rise of the environmental movement in the 1970s, the ensuing legis-

lation was exhortative of nature's interests but protective of and centered on human interests in nature. n49 By the late 

twentieth century, human self-interest, expressed in short-term instrumental consequentialism, resulted in the degrada-

tion of nature to an extreme that even environmentally conscious eco-tourists were destroying the very nature that they 

visited. n50 From the promise of the greatest happiness for the greatest number, including creation, some propose that 

we have lost the way. n51 The next section of the article asks whether science can help redefine a better ethical way. 

B. Informing the "Good" by Science 

  

 Scientific evidence has been mounting that greenhouse gas emissions are causing global warming, with attendant cli-

mate changes. n52 Noting that the rise in global temperatures is "well-  [*272]  documented," the Supreme Court of the 

United States recently stated that "respected scientists" believe that global warming is related to the increase in carbon 

dioxide in Earth's atmosphere. n53 According to the Court, "when carbon dioxide is released into the atmosphere, it acts 

like the ceiling of a greenhouse, trapping solar energy and retarding the escape of reflected heat. It is therefore a species 

- the most important species - of a 'greenhouse gas.'" n54 

Furthermore, wide agreement has formed among scientists that global warming is human-induced. n55 Based on 

29,000 data sets, the Intergovernmental Panel on Climate Change (IPCC) observed significant changes in many biologi-

cal systems due to anthropogenic global warming. n56 Changes include increased rock avalanches, greater run-off and 

earlier discharges in snow-and glacier-fed rivers, earlier onset of spring events such as leaves unfolding and birds mi-

grating, and reductions in the abundance of fish in high-altitude oceans. n57 

Scientists estimate that, over the twentieth century, ninety percent of large fish disappeared from the oceans. n58 

Meanwhile, a rise of ten to twenty centimeters in sea levels over the twentieth  [*273]  century was noted by the Su-

preme Court, which cited as a consequence that "rising seas have already begun to swallow Massachusetts' coastal 

land." n59 Advising that carbon emissions quadrupled in the last half of the twentieth century, the United Nations Mil-

lennium Report noted that the costs of natural disasters in 1998 far exceeded the cost of such disasters in the 1980s: 

"Tens of thousands of mostly poor people were killed that year, and an estimated 25 million 'environmental refugees' 

were forced from their homes." n60 

When the data is projected into the future, the anticipated impacts of global warming become arresting. n61 Ac-

cording to a utilitarian assessment of climate change by Sir Nicholas Stern for the British Treasury, the present level of 

greenhouse gases in the atmosphere is marked at 430 parts per million, compared with 280 parts per million prior to the 

Industrial Revolution. n62 As a consequence  [*274]  of these concentrations, Earth has already warmed a half-degree 

Celsius and, based only on these concentrations, will warm another half-degree over the next few decades. n63 Without 

any increase in the current emission flow, the level of greenhouse gases in the atmosphere will reach 550 parts per mil-

lion between 2035 and 2050. n64 At the present flow of emission, the resultant global temperature increase will reach 

between two and three degrees Celsius by mid-century. n65 

A temperature increase of two degrees Celsius will produce significant impacts, including the onset of an "irrevers-

ible melting of the Greenland ice sheet." n66 Melting glaciers will increase the risk of flooding and then will reduce 

water supplies, "threatening one-sixth of the world's population." n67 Two-thirds of the world's population will be wa-

ter-stressed by 2025, triggering increased prevalence of disease. n68 Due to declining crop yields, hundreds of millions 

of people will also be at greater risk of hunger, particularly in Africa. n69 A five to ten percent increase in hurricane 
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wind speed, prompted by an increase in sea temperatures, will double the annual damage costs of hurricanes in the 

United States. n70 

 [*275]  At a warming level of two degrees Celsius, scientists forecast that fifteen to forty percent of species may 

become extinct. n71 The planet is entering what has been described as the largest mass extinction since the end of the 

age of the dinosaurs, sixty-five million years ago. n72 In 1992, Harvard biologist E.O. Wilson estimated the extinction 

rate at three species per hour, seventy per day, and twenty-seven thousand per year. n73 Today, an estimated 1093 

mammals (twenty percent), 1206 species of birds (twelve percent), and 1811 species of amphibians (thirty-one percent) 

are regarded as threatened with extinction. n74 The "Red List of Threatened Species," published by the International 

Union for the Conservation of Nature and Natural Resources, identifies 16,118 species of plants and animals as facing a 

high risk of extinction. n75 

Among the current critically endangered species is the Catalina mountain mahogany, which is down to six adult 

trees in a gully on Santa Catalina Island in California. n76 For the Republic of Seychelles, sixty-one Magpie robins are 

left on two islands. n77 According to Wilson, four species of the honeycreeper, a distinctive Hawaiian bird which inha-

bited a forest on the island of Maui, are likely to have perished by now. n78 

However, if human civilization continues to follow a "business as usual" (BAU) approach that continues to increase 

greenhouse emissions, the level of such gases in the atmosphere could treble by the end of the century, prompting a sig-

nificant risk of a temperature  [*276]  increase of five degrees Celsius in the following decades. n79 A five-degree in-

crease in temperature would "transform the physical geography of the world," with lasting effects on human and other-

than-human species. n80 Scientists anticipate that a five-degree increase in temperature would raise sea levels to a de-

gree that would threaten major world cities such as Tokyo, New York, Cairo, Shanghai, Hong Kong, and London. n81 

Furthermore, at a five-degree elevation in temperature, entire regions would experience major reductions in crops. n82 

An increase of five degrees would take us into completely uncharted territory in which most ecosystems likely would 

not be able to maintain their current form and functioning. n83 

According to the Stern Review, annual emissions must be reduced to the level that is compatible with Earth's ca-

pacity to remove greenhouse gases from the atmosphere. n84 Because actions to induce climate change have "long lead 

times," the steps that are taken now may not have immediate discernible effects. n85 However, upon the release of the 

latest Assessment Report of the IPCC, the chairman of the intergovernmental scientific body expressed a sense of ur-

gency about international action on greenhouse gas emissions: "If there is no action before 2012, that's too late. What 

we do in the next two to three years will determine our future. This is the defining moment." n86 

 [*277]  The Stern Review advises that it is likely too late to attempt to stabilize greenhouse gas emissions at 450 

parts per million. n87 Stabilization at 550 parts per million, with an ensuing two to three degree temperature increase, is 

still feasible. n88 However, if "weak action" on emissions is taken in the next ten to twenty years, stabilization at 550 

parts per million also would be out of reach. n89 

From a utilitarian cost perspective, there is a "high price to delay." n90 With delay in reducing emissions and taking 

other concerted action on global warming, the stage could be set for higher temperatures, greater impacts on humanity 

and the natural world, and higher mitigation costs. n91 The Stern Review estimates that the annual cost of stabilizing 

carbon emissions at 550 parts per million would be approximately one percent of the global gross domestic product 

(GDP) by 2050. n92 For net benefits at stabilizing at 550 parts per million, savings are estimated of approximately $ 2.5 

trillion in the medium to long-term. n93 

How do scientific findings about global warming inform the question of the good? Can utilitarianism be reshaped 

to effectively respond to the challenges posed by global warming? In the next section of the article, I will address these 

questions and the potential repristination of utilitarianism. 

 [*278]  

C. Utilitarianism for Future Generations 

  

 Utilitarianism, in its present-day mutation, has become little more than short-term pragmatic consequentialism. n94 

Under a consequentialist morality, the worth of acts and beliefs are judged by what they produce. n95 With pragmatism, 

the moral test is what works. n96 As a point of irony, based on the scientific findings on global warming, short-term 

instrumentalism clearly is not working. 
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Although utilitarianism is not without its conceptual flaws and carries a powerful regressive edge, one crest of 

which we are now riding, it remains a powerful language that may be shifted to better ends. n97 From a pluralist me-

taethical stance, there is not one overarching moral language. n98 We are saved from the worst of utilitarianism by other 

moral languages that serve to correct its excesses and deficiencies. n99 

To be an effective moral voice responding to the environmental challenges of the twenty-first century, utilitarian-

ism must be transformed. n100 As a predicate, those endorsing utilitarian ends should consider broadening their sights 

to consider the greatest good of the greatest number for the greatest length of time. This reformulation of utilitarianism 

raises three issues. 

First, the question of "the good" is often considered the most difficult issue. n101 In Nicomachean Ethics, Aristotle 

proposed: "Every art and every inquiry, and similarly every action and pursuit, is thought to aim at some good; and for 

this reason the good  [*279]  has rightly been declared to be that at which all things aim." n102 To the classical Greek 

philosophers, the good was considered to be eudaimonia, which was thought of as a compound of happiness, virtue, 

freedom, and success. n103 

In thinking of the summum bonum (or, the maximum good, that which is an end in itself), Hobbes asserted that 

"there is no such thing in this world ... for while we live, we have desires and desire presupposeth a further end." n104 

Hobbes settled for a subjective sense of the good - "whatsoever is the object of any man's appetite or desire." n105 Oth-

er philosophers, such as Hume and Kant, aimed at the "good in itself" (or that which is good without being a means to 

some other good). n106 The classical Utilitarians stepped into the philosophical stretch between the good and the max-

imum good and defined the greatest good in terms of seeking pleasure and avoiding pain. n107 To Hume, the summum 

bonum was defined as virtue, while to Kant it was good will. n108 

In its life as a moral language, the utilitarian idea of the good has come to be identified with human welfare, most 

often driven by notions of wealth maximization. n109 To further reduce its moral height, the postmodern utilitarian no-

tion of the good has often been identified with the welfare of corporations. n110 However, in some utilitarian concep-

tions, the good has not simply been defined in human welfarist terms, but also in terms of qualities such as "freedom, 

knowledge, beauty, fairness of resource distribution, and capacity for individual self-realization." n111 

 [*280]  For the reanimation of utilitarianism, the greatest good must be expanded to include, not only human wel-

fare, but also the well-being of the Earth community and its component parts. To give some substance to the idea of the 

good as the well-being of the Earth community, I refer to the idea of "land health," or that which sustains "nature's abili-

ty to keep doing what it has long done." n112 The goal of land health is brought into being through "mutually enhancing 

relations" between humanity and the Earth community. n113 For Thomas Berry, an important moment in the formation 

of the idea of the good came at the age of eleven when his family moved to a new house on the edge of town: 

 

  

 The house, not yet finished, was situated on a slight incline. Down below was a small creek and there across the creek 

was a meadow. It was an early afternoon in late May when I first wandered down the incline, crossed the creek, and 

looked out over the scene. 

The field was covered with white lilies rising above the thick grass. A magic moment, this experience gave to my 

life something that seems to explain my thinking at a more profound level than almost any other experience I can re-

member. It was not only the lilies. It was the singing of the crickets and the woodlands in the distance and the clouds in 

a clear sky. n114 

  

  [*281]  This experience became normative, as a pervasive matter, for Berry: "Whatever preserves and enhances this 

meadow in the natural cycles of its transformation is good; whatever opposes this meadow or negates it is not good. My 

life orientation is that simple." n115 Shifting to this type of moral sensibility would bring needed life and breadth to the 

utilitarian notion of the greatest good. 

Second, to consider the temporal question, adherents of utilitarianism should consider lengthening their moral hori-

zon to include the good of future generations. Sustainability has been taught throughout the ages. n116 In a midrash on 

the creation, for example, God took the first person to all the trees in the Garden of Eden and said: "See my handiwork, 

how beautiful and choice they are... . Be careful not to ruin and destroy my world, for if you do ruin it, there is no one to 

repair it after you." n117 
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In Utilitarianism, John Stuart Mill excluded short-term expedience from his vision of the good. n118 To Mill, the 

trajectory by which sources of human suffering would be conquered was "grievously slow," involving "a long succes-

sion of generations." n119 Furthermore, Mill applauded the renunciation of individual happiness where it was devoted 

to the happiness of others "either of mankind collectively or of individuals within the limits imposed  [*282]  by the 

collective interests of mankind." n120 Consequently, considering the good of future generations would be compatible 

with an extended form of Millean utilitarianism. n121 

The call for "intergenerational equity" in our actions that bear on future generations was given considerable mo-

mentum in 1989 by the publication of In Fairness to Future Generations by Edith Brown Weiss, who argued: 

 

  

 We, the human species, hold the natural environment of our planet in common with all members of our species: past 

generations, the present generation, and future generations. As members of the present generation, we hold the earth in 

trust for future generations. At the same time, we are beneficiaries entitled to use and benefit from it. n122 

 

  

 Weiss considered intergenerational equity to be a matter of group rights and obligations. n123 Other scholars have ad-

vanced equity to future generations either as a matter of individual rights, n124 as a question of virtue, n125 or as aris-

ing from an intragenerational contract "made by the present generation nationals of each country ... for the benefit of 

their country's future generation nationals." n126 

Among the difficulties of basing policy and action on the interests of future generations is the "identification prob-

lem": "How can unknown and unknowable interests, rights, and values of the future be taken into account if the individ-

uals who will experience and express those values cannot be identified?" n127 This conundrum  [*283]  is avoided by 

abjuring an individual point of view for a wider social perspective. n128 

Another difficulty is deciding how far into the future that moral consideration should extend. n129 Data on global 

warming indicates that the actions that we take now will have an impact on inhabitants of the world in the middle to 

latter half of the twenty-first century. n130 The severity and irreversibility of anticipated impacts of global warming 

mandate a response from the present generation. n131 Our moral response should match the scientific data that has been 

presented, requiring a reduction in emissions to the level that accords with the natural capacity of Earth to remove them 

from the atmosphere. n132 In addition, updated data on the looming extinction rates of other species "puts pressure on 

the existing moral framework" to expand moral consideration not only to future generations of human beings, but also 

to remote species and Earth systems. n133 

A moral, as well as political, consensus is forming in favor of an ethic of sustainability. n134 In this regard, I am 

speaking of a sustainable way of life, not "sustainable development." n135 The notion of sustainable development 

gained currency in the 1987 report of the World Commission on Environment and Development. n136 While the con-

cept has helped draw attention to  [*284]  the need to live so that we are not diminishing Earth for future generations, it 

also has significant drawbacks. n137 By referring to economic processes that consume nature and push natural systems 

closer to collapse, the notion of development "pulls against the idea of sustainability, leaving the sum of the words in 

doubt." n138 Consequently, the goal of a sustainable future is supported by a thoughtful approach to development, in 

which economic choices are constrained by scientific data on the nature of the risks to the health of Earth. n139 

The third ensuing inquiry is whether "the greatest number" includes only human beings, only sentient beings, only 

living beings, or all of the members of the Earth community. A host of questions is raised in broadening the greatest 

happiness principle to include all living beings or the entire Earth community (including rocks, rivers, and mountains). 

For example, what about weeds? Are gardeners morally prohibited from killing weeds? n140 Is a mosquito the moral 

equal of a human being, triggering a no-killing, positive-regard rule? n141 What about brown recluse spiders? How 

should a line of sugar ants in the kitchen be treated? Since a swarm of termites outnumber people in a building, should it 

be allowed to destroy the building? n142 How is a river or a mountain to be counted, under a broader utilitarian assess-

ment? n143  [*285]  What is the moral status of germs? n144 The bacteria in the bathroom? Viruses? n145 Cancer 

cells? Under a greatest happiness principle for all living beings or for all members of the Earth community, what prin-

cipled basis can be advanced for ethical line-drawing? n146 

The short answer, for those advocating moral inclusion, is illustrated by considering the moral stances of physician 

Albert Schweitzer and early conservationist Aldo Leopold. To Albert Schweitzer, the basis for ethics was "Reverence 
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for Life." n147 Because Schweitzer extended this principle to all matter, an ethical person "shatters no ice crystal that 

sparkles in the sun, tears no leaf from its tree, breaks off no flower, and is careful not to crush any insect as he walks." 

n148 In contrast, ecologist Aldo Leopold was less concerned about individual organisms. n149 Leopold's ethic operated 

on the level of species and ecosystems. n150 Consequently, activities such as hunting and altering an ecosystem were 

permissible. n151 The ethical touchstone for Leopold was to ensure that human action avoids degrading the land and, 

for Leopold and Schweitzer, that biotic life only be taken out of necessity and with reverence for the life-form that was 

killed. n152 

 [*286]  The longer answer to the breadth of the moral circle invites two separate moral inquiries. First, what is fit-

ting for a community? Second, what may be relied on as true? 

III. WHAT IS FITTING?: THE SCIENCE OF RELATIONSHIP 

  

 

  

 To appreciate the extent to which we are embedded in the evolutionary ecosystem requires an act of imagination ... . 

n153 

  

 Communitarianism is the representative moral language that focuses on what is fitting for a community. n154 The mor-

al community has traditionally been considered to be the exclusive domain of human beings. n155 Nature has been 

placed outside the moral community for diverse reasons. Animals were thought to lack souls, consciousness, and ca-

pacity for moral reasoning. n156 Non-animals were considered non-sentient and, therefore, "matter." n157 Undergird-

ing this belief-system has been Enlightenment philosophy, particularly binarist thinking that erects antinomies of subject 

vs. object, culture vs. nature, and mind vs. matter. n158 

With the dawning of modern scientific thought in the Enlightenment, "man" was centered as the subject, and other 

humans and nature were seen as objects. n159 Critiquing this philosophical stance, Thomas Berry proposed, "The un-

iverse is a communion of subjects, not a collection of objects." n160 Aldo Leopold echoed a communitarian sensibility 

in his land ethic: "We abuse land because  [*287]  we regard it as a commodity belonging to us. When we see land as a 

community to which we belong, we may begin to use it with love and respect." n161 

Is it defensible to propose extending the boundaries of the moral community to include all sentient beings, all living 

beings, or all of nature? Intuition and experience are sometimes offered as aligned bases to justify expanding moral 

boundaries. n162 Instead of resting this moral inquiry on either intuitionism or phenomenology, this article makes 

another turn to the interplay of science and morality. 

Oddly, the "scientific method" which, in its infancy, consigned nature to the status of object, to be used mechanical-

ly, now may be seen as giving birth to theories which re-animate nature and bring it into the moral community. Scientif-

ic disciplines such as quantum physics, evolution biology, and ecology have unearthed data and offered insights that 

challenge a mechanistic, objectified view of nature. In discussing some of the findings of these disciplines, I pose two 

principles that stand at the intersection of science, philosophy, and ethics. 

A. A Principle of Interconnectedness 

  

 Evolution biologists inform us that, between four and one-half and five billion years ago, a great star exploded, sending 

gases and dust that gathered into an "Earthball" made of some ninety different kinds of atomic elements. n163 In a dy-

namic process, the elements  [*288]  bonded together to form matter, a swirling gaseous environment, and eventually 

single cell beings. n164 The expanding, differentiating process led to an array of simple and complex animate and in-

animate forms. n165 Everything on Earth - trees, rock, water, air, insects, mammals - is still composed of those same 

elements. n166 The notion that "we are stardust" is more than a poetic metaphor. n167 Human beings, as well as all 

other animate and inanimate matter on the planet Earth, are physically composed of the same elements that constituted 

the originating stardust. n168 

Evolution biologists and quantum physicists have documented not only that everything on Earth is composed of the 

same elements, but also that the elements are intimately related in a "dance of interactions." n169 The interactions are 

not simply among living matter, but among animate and inanimate entities. Indeed, many scientists argue that life is less 

a question of type of matter and more a question of process. n170 
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In fact, when considering data from the natural sciences, it is difficult to clearly demarcate what is a life-form. For 

example, Russian biologist Vladmir I. Vernadsky defined life in terms of dispersal of rock, or rock that is rearranging 

itself. n171 In Vernadsky's view, the crust of Earth has sufficient energy to transform the passive parts (called geologi-

cal) into living parts through metabolic  [*289]  action. n172 Consequently, living organisms are composed of inorganic 

minerals from the crust of Earth, which transforms living matter into inorganic minerals and then cycles those minerals 

back to living form. n173 Of some significance to Vernadsky was the fact that the same atoms alternate between inani-

mate and animate matter. n174 

Quantum physics explodes any tidy view of nature as a collection of objects that are separate from each other and 

from humanity. n175 Theorizing from the perspective of classical physics, Albert Einstein posited a physical reality that 

consisted of independent, spatially separated elements. n176 Disagreeing with the quantum physicists who were amass-

ing evidence of a universe that is an interconnected and interdependent network of relations, Einstein developed the 

"EPR experiment" n177 in which two electrons were spinning in opposite directions, but the axis of rotation could not 

be defined with certainty. n178 When an observer chose an axis and measured the spin on particle one, particle two ac-

quired a definite spin along the chosen axis. n179 Particle one may have been in New York and particle two may have 

been in Paris, or one may have been on Earth while the other was on the moon. n180 

 [*290]  How did the second particle know which axis had been chosen? From the viewpoint of classical physics, 

Einstein argued that no signal can travel faster than the speed of light, rendering the theory incomplete. n181 To quan-

tum physicists, the two particles were part of an indivisible, interconnected system in which hidden variables were "in-

stantaneous connections to the universe as a whole." n182 Stated another way, every atom in the universe is connected 

to all other atoms. n183 

There are a number of implications of the EPR experiment. Not only are parts of the universe linked in dynamic 

ways we do not understand, but what happens in one place is affected by what happens thousands of miles away. n184 

Furthermore, the act of conscious observation is a key part of the physical reality observed. n185 

If this principle of interconnectedness is true - and everything is dynamically connected to everything else - what 

moral ground is gained? Because quantum physics challenges the worldview of separation of humanity and nature, its 

findings also challenge any moral assertion that harm done to one part of nature does not harm another part of the 

world. Quantum theory suggests, as Chief Seattle is reputed to have said, that human beings did not weave the web of 

life - we are "merely a strand in it." What we do to the web, we also do to ourselves. n186 

Even accepting the truth of a principle of interconnectedness, other moral questions remain. Are not human beings, 

as sentient, conscious moral agents, entitled to moral standing apart from the web of living and non-living matter to 

which we are connected?  [*291]  That inquiry raises the next principle: that of the relationship of the parts of the web 

to the whole. 

B. A Principle of the Whole-Part 

  

 Evolution biologists and quantum physicists also agree that the universe is not only interconnected, it is structured in a 

way that relates its parts to the whole. Looking at a bracken fern frond, for example, one can see that the whole of the 

frond is composed of a pattern of central stem and branching veins, which is repeated over and over, at smaller and 

smaller levels. n187 Each part within the frond is both a part of a substructure as well as a part of the whole frond. n188 

Nature is aptly described as "multiplicity within unity." n189 Nature arranges itself in complex shapes that are repe-

titions of the same patterns at different levels of scale so that the parts have a similar shape to the whole. n190 This phe-

nomenon has been called the "fractal geometry of nature" as well as "holons in holarchy." n191 Fractals were illustrated 

by mathematician Benoit Mandelbrot, who broke a head of cauliflower into smaller and smaller pieces, each resembling 

the whole head. n192 A holon was described by scientist Arthur Koestler to be a whole made of parts, yet also making 

up a larger whole. n193 A universe of holons is a holarchy, an original whole that is formed by nesting smaller and 

smaller wholes within itself. n194 Our solar system is a holon within which is the smaller holon of Earth. n195 Similar-

ly, our human bodies are holons composed of smaller holons of organ systems, organs, and cells. n196 

To the structural pattern of fractals and holons, quantum theorists have added a dynamic dimension. For example, 

in considering the EPR experiment, discussed in the foregoing section,  [*292]  quantum scientists asserted that the two-

particle system is an indivisible whole. n197 Contrasting this notion from classical physics, which viewed the properties 

and behavior of the parts to determine the whole, the quantum theorists proposed just the reverse. n198 In quantum 

physics, the whole determines the behavior of the parts. n199 
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If the principle of the whole-part is accurate, what moral premises can be drawn? Two premises present themselves. 

First, a human being may be seen as a holon within a holarchy, just as the human species may be viewed as a holon 

within the holarchy of Earth. Humanity has assigned moral status to itself, a part of the whole. It may be argued that if a 

part is to be morally considered, so must the whole. 

Second, a great percentage of humanity has been behaving in ways that are at odds with being "part of a whole." 

n200 Instead of attending to the relationship of our part to the whole, the bulk of humanity has been acting as a whole 

within itself, the center of the universe. n201 As a normative matter, it may be asserted that human beings ought to con-

duct themselves in ways befitting a part of a whole, such as being respectful of the whole of nature. n202 

This type of approach is compatible with the insights of environmental scholars who propose an ecosystem basis 

for ethics and governance. n203 Other philosophers disagree. Animal rights activists criticize ecocentric approaches as 

sacrificing the good of individual beings for the good of a community. n204 Philosophers following Bentham would 

draw the moral line between sentient  [*293]  and non-sentient beings. n205 Rationalists would mark the line at a "high-

er" level, based on consciousness. n206 Other philosophers would open the moral circle to include all living beings, 

while some would widen it to all of nature, animate and inanimate. n207 

Is the threshold for moral consideration to be crossed at life, sentience, or being, whether animate or inanimate? Is 

the moral threshold thick and exclusive or porous and weighing? To probe the scope, depth, and texture of moral con-

sideration takes us into the domain of moral philosophy that focuses on deeper meaning by asking, "what is true?" 

IV. WHAT IS TRUE?: MORAL CONSIDERATION AND CONSCIOUSNESS 

  

 

  

 Glory be to God for dappled things - 

For skies of couple-colour as a brinded cow; 

For rose-moles all in stipple upon trout that swim; 

Fresh-firecoal chestnut falls; finches' wings; 

Landscape plotted and pieced - fold, fallow, and plough; 

And all trades, their gear and tackle and trim. 

All things counter, original, spare, strange ... . n208 

 

  

 In thinking about what is true, the ensuing inquiry is what beings, entities, qualities, and values can be relied on to sup-

port moral standing. n209 While thoughtful arguments are made that the boundary for moral consideration is marked by 

sentience, human life, or all life, one of the major justifications for denying moral consideration to nature is that, unlike 

human beings, other beings and entities in nature lack consciousness. n210 In this argument, consciousness is constitu-

tive of a moral being. n211 

 [*294]  Because this premise constructs one of the most deeply rooted barriers to moral consideration of nature, 

this section of the article will inquire into the nature of consciousness and ask, "what is and has consciousness?" As an 

epistemological or ontological matter, can we justifiably rely on the principle that nature lacks requisite consciousness 

to be given moral consideration? To consider these questions, I will first discuss some guiding principles for moral con-

siderableness. 

A. Moral Consideration 

  

 Truth claims may be framed in terms of the moral considerableness of natural systems, species, and individuals - hu-

man and other-than-human - present and future. n212 The notion of "moral considerableness" was first used in the envi-

ronmental context by ethicist Kenneth Goodpaster in 1978. n213 By that phrase, Goodpaster meant that "something 

falls within the sphere of moral concern, that it is morally relevant, that it can be taken into account when moral deci-

sions are made." n214 Of importance to our discussion, Goodpaster contrasted moral considerableness with the idea of 

moral significance," which he held to encompass comparative judgments of moral weight to be given to factors in cases 
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of conflict. n215 Goodpaster also contrasted operative and regulative thresholds of moral sensitivity: moral considera-

bility is operative only where it can be acknowledged by a moral agent and is regulative where it is defensible on 

grounds independent of operativity. n216 

 [*295]  Moral considerableness is a quality that is broader than moral rights. n217 To have moral considerableness 

is "like showing up on a moral radar screen - how strong the signal is or where it is located on the screen are separate 

questions." n218 Moral valuing may be thought of as "scalar" in that important or unique interests may be given greater 

weight than aesthetic or replaceable interests. n219 In complex moral decisions, many factors are at play, and the moral 

significance to be given particular factors is subject to articulation and contestation. n220 No worthy moral system per-

mits moral agents to avoid the difficult task of moral balancing. n221 

Goodpaster asserted the condition of "being alive" as the necessary and sufficient criterion for moral considerabili-

ty. n222 Within the sweep of that condition, Goodpaster brought not only all living beings, but also biosystems. n223 

The scope of Goodpaster's moral circle triggered significant debate, similar in many respects to that which was un-

leashed six years earlier by Christopher Stone with his argument that natural entities such as trees, rivers, and lakes have 

rights that should be recognized at law. n224 At the time, criticisms were lodged that Goodpaster was merging descrip-

tive and prescriptive realms, while Stone's proposal was "ludicrous" and "unthinkable." n225 However, other scholars 

entered the colloquy and suggested that "mere things" have moral considerableness. n226 This proposition was met with 

the rejoinder that inanimate things have no "interests" that are capable of being harmed or benefitted. n227 

 [*296]  With this background, the article next turns to the subject of consciousness, which may be the "most chal-

lenging" source of questions in the field of philosophy. n228 To navigate our way through this heady challenge, I will 

invite interlocutors from the fields of philosophy and science to offer their insights. 

B. What is / has Consciousness? 

  

 Although the consciousness of human beings seems self-evident, the nature of consciousness becomes muddied when 

considering questions of definition. For example, two human beings have consciousness, but is my consciousness like 

yours? n229 How culture-bound is consciousness? n230 Moreover, how species-bound is consciousness? n231 

Consciousness is commonly understood to include an awareness of one's environment and one's sensations, though-

ts, and existence. n232 To evaluate whether and the degree to which beings, entities, and systems in nature may warrant 

moral consideration, I shall review some scientific findings regarding the awareness, sentience, thinking, and self-

consciousness of nature. 

The first consideration is an awareness of environment. In a phenomenon called photoconsciousness, single cell or-

ganisms such as paramecia exhibit responsiveness to and awareness of their environment. n233 In other words, single 

cell organisms that lack neurons and synapses still show a responsiveness to their environment that can be considered a 

type of consciousness. n234 Similarly, the behavior of many insects changes with alteration of their surroundings. n235 

 [*297]  Insects and animals also demonstrate significant spatial awareness, such as constructing "cognitive maps" 

of their environment. n236 Bees, for example, create "mental maps" in which they picture where they are in order to 

navigate in their environs. n237 Lions that stand downwind of prey are not simply aware of the prey, they are also locat-

ing themselves in physical space with respect to the prey. n238 Dolphins that are blindfolded can find coins on the bot-

tom of pools. n239 Polar bears "consistently travel directly to aggregations of seals; they return to core denning and 

breeding areas every year; and they find their way unerringly to the coast from hundreds of miles offshore." n240 Fur-

thermore, polar bears also take "shortcuts" around areas of bad ice or open water: "To take a shortcut, a creature must 

have a map in its head of where it is - memory is no help." n241 

In addition, insects and animals have capacity to locate themselves in social spaces. Animals who become submis-

sive upon the arrival of dominant animals are adapting to social location. n242 For example, chimpanzees and dolphins 

exhibit keen awareness of the identity and status of other group members; in order to get along, they view themselves in 

relation to other members of their groups. n243 Many species of animals use ritual dances, warning signals, and fighting 

behavior to protect homes, nests, and mates. n244 These patterns of behavior operate "like a system of rules for living 

together in reasonable peace." n245 

Species of insects also manifest complex social organization skills. A number of insect societies live as highly or-

ganized communities. n246  [*298]  In anthills that have been damaged, for example, worker ants go into action to re-

store the dome and to prevent sunlight from streaming into the "cortex of cool, dark tunnels," while soldier ants guard 

the workers and the nest. n247 Phenomena such as this puzzle scientists, who ask how commands are relayed from the 
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queen: "How was it that termites everywhere could build such marvellously complex structures with underground gar-

dens, sophisticated ventilation systems, and a staggering degree of social organisation?" n248 Without question, single-

cell beings, insects, and mammals all exhibit types of "consciousness" of their environment. 

The second consideration is awareness of sensation. In response to bodily injuries, many animals express pain res-

ponses such as squealing, cowering, nursing injuries, and learned avoidance. n249 In describing the pain of a harpoon 

strike on a bowhead whale, the harpooner reported that the whale "dived so furiously that it took out 1200 yards of line 

in three and a half minutes before crashing into the ocean floor, breaking its neck and burying its head eight feet deep in 

blue-black mud". n250 

Moreover, mammals are not the only beings that have capacity for pain. There is evidence that fish suffer from pain 

and that even insects may, as well. n251 In addition, mice have demonstrated signs of empathy when other mice with 

whom they have lived are injured. n252 

Despite the teachings of Utilitarians, avoidance of pain is not the only thing that is relevant to animals. n253 As 

"complex centers of subjectivity," many animals not only experience pain and pleasure, but also "fear and hunger, joy 

and grief, attachments to particular  [*299]  others, curiosity, fun and play, satisfaction and frustration, and the enjoy-

ment of life." n254 Chimpanzees experience intense grief at the loss of their children and mothers. n255 Elephants, 

coyotes, killer whales, and dogs also mourn the loss of a member of their groups. n256 It is not only domesticated ani-

mals who play. Young muskox calves chase each other through their herds and play "king of the mountain," perching 

on tussocks like mountain goats. n257 Adult muskoxen, who are generally "stolid" in demeanor, also "seem to delight" 

in romping through creeks and rivers in Arctic summers. n258 Indeed, an abundance of animals experience "joy, play-

fulness, and a great deal of sex." n259 

The third, somewhat overlapping consideration is capacity for thought. Humans and other animals have many neu-

rological similarities and "share the same basic brain anatomy," which is why so many experiments of relevance to hu-

man pain and disease are conducted on mice and other animals. n260 Animals engage in a wide range of communica-

tion, from toadfish who hum to attract mates, cuttlefish who control the pigment in their skin and flash messages in co-

lorful splotches, male spiders who pluck mating songs on the strings of a female's web, and frogs who signal their spe-

cies and availability for mating with different decibels and "dialects" of calls. n261 Caterpillars and ants engage in 

cross-species protective communication through vibrations. n262 Honeybees use a complex symbolic communication 

system of distance and direction to pollen sources through dances resembling the "hootchy-kootchy." n263 

Not only do animals and insects engage in simple to sophisticated modes of communication, those who inhabit the 

air and the sea also show a capacity to "think in three dimensions," something  [*300]  that terrestrial humans don't of-

ten do. n264 Among animals who engage in complex problem-solving, female polar bears make denning decisions 

based on the unique food and weather circumstances of each season. n265 In constructing maternity dens, bears learn 

from the mistakes of the past so that the exchange of gases in the dens, conservation of heat, and expansion of the dens 

for the cubs are done more proficiently. n266 When they encounter predators or obstacles, leaders of muskox herds dis-

play motive, invention, and knowledge of other animals' personalities in making decisions about herd movement. n267 

Yet, little of the foregoing indicia of consciousness in animals reflects the fourth consideration, capacity for self-

consciousness. n268 Human self-consciousness has sometimes been described in terms of a theater of experience and 

thoughts where there is an "I," or a self, who is the spectator of the theater. n269 While such a description may seem to 

capture aspects of human self-consciousness, consider how it also reflects limitations. In human consciousness that do-

minates western developed societies, many human beings have an awareness of living "in a linear past, present, and 

future, in which there is cause and effect." n270 The spectator sits in her theater, comfortably watching the linear reel of 

her life go past while the clock on her wrist counts out the time that is marching by. 

Quantum theory challenges what we think we know about consciousness. n271 Instead of the metaphor of a specta-

tor-in-a-theater, consciousness may be better described in terms of a "relatively undirected whirl of cerebral activity." 

n272 Moreover, the subject-object view of reality is undermined by quantum theory, as are classical views of cause and 

effect. n273 Instead of a mechanical universe  [*301]  composed of independent elements that are spatially separated, 

physicists observe patterns of organic energy that appear as a network of relations. n274 

Some scientists propose that quantum theory has "encountered consciousness." n275 Experiments in quantum me-

chanics undermine western views of the mind and a reality that is "out there." n276 In some experiments, for example, 

quantum theory suggests that consciousness does not perceive reality, but instead plays some role in creating it. n277 

Moreover, in quantum experiments on particles and waves, the findings suggest that there are not clear distinctions be-
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tween motion and matter. n278 Consequently, distinctions between mind and matter may also be blurred. n279 In an 

ecological model, "hard lines cannot be drawn between matter and energy, the organic and the inorganic, the mind and 

the body, human beings and other forms of life." n280 

To acknowledge the limitations of our understanding of consciousness, a companion step is to consider that other 

species in nature may be endowed with capacities that count as forms of consciousness. There are distinct forms of 

"species consciousness" that seem to have evolved gradually and that have become more complex in species with bigger 

brains, such as the cetaceans. n281  [*302]  Dolphins not only have a complex language system, they also have personal 

names, create distinctive whistles, and recognize themselves in mirrors, suggesting that they have a "self" with whom 

they identify. n282 In mirror experiments with an Asian elephant, "Happy," in which her head was marked with a visi-

ble X, Happy studied her reflection in the mirror and then scrubbed the mark with her trunk. n283 Researchers con-

cluded that Asian elephants, along with apes and humans, are capable of forming a conception of the self. n284 Some 

animals, then, are manifestly aware of their own subjectivity. n285 

Furthermore, a number of philosophies have long recognized that animals have souls. Early in European thought, 

the term anima was held to mean a living or animated being. n286 Consequently, the word animal "will forever indicate 

an ensouled being." n287 Monarch butterflies, that are called las palomas by people in Mexico, are considered to be 

"the souls of children who died during the past year, fluttering on their way to heaven." n288 Animals are viewed as 

sacred beings by many cultures: "The singing of the whales has become for many people a paradigmatic experience of 

the sacred, an encounter with another species living in a totally different medium, suddenly known as a kin rather than 

as a stranger." n289 

Although there is abundant evidence that insects and animals possess qualities of awareness of environment, sensa-

tion, thought, and subjectivity to qualify as consciousness, some philosophers point to a key distinction. Due to the ref-

lective structure of our consciousness, only humans are capable of normative self-consciousness. n290 With normativi-

ty, human beings are able to step back from our desires and ask ourselves whether the desires are  [*303]  reasons for 

action. n291 In contrast, animals do not seem to have the capacity to evaluate reasons for decisions and actions. n292 It 

is on this basis that some moral philosophers have ruled out moral consideration for animals. n293 

However, a number of members of the human species - infants and persons with cognitive disabilities - do not have 

the capacity for rational self-reflection. Such incapacity does not disqualify these human beings from moral standing. 

n294 Consequently, requiring normative self-reflective consciousness as the basis for moral consideration has been crit-

icized as reflecting underlying "speciesism." n295 

Approached from another perspective, however, it is possible to consider human self-consciousness as "the most 

recent achievement of the immense evolutionary journey." n296 Human consciousness is the latest evolutionary event, 

through which Earth "becomes conscious of itself in a special mode of reflective self-awareness." n297 In other words, 

human consciousness may be thought of as an evolutionary gift, opening into a type of consciousness in which Earth, 

through one of its species, is able to reflect on itself. n298 Far from a barrier to the moral community, human con-

sciousness is an evolutionary blessing - an "experiment" - to be shared as self-understanding with the Earth community. 

n299 

To shift into consideration of natural matter - or nature that is not animal and not "alive" - what qualities does natu-

ral matter evince that may affect moral consideration? n300 In many accounts,  [*304]  nonliving natural objects are 

denied moral standing because they are considered to lack any interests that are capable of being harmed or benefitted. 

n301 That natural entities may not currently hold cognizable legal interests should not be confused with moral interests. 

n302 And, while things in nature may not have preferences or capacity to express preferences, they may have interests 

not currently appreciated by human beings, who may be smuggling human preferences into moral valuing. n303 To 

apply Goodpaster's framework, moral considerableness for things in nature may exist as a regulatory matter, despite the 

inability (or moral insensitivity) of humans to perceive it. n304 

Things in nature have interests in being. n305 A lake has an interest in existing as a healthy part of the Earth com-

munity and, consequently, in "whether it is clear and full of fish or muddy and lifeless." n306 To those who object that 

such formulation derives value from fact, in violation of Hume's invocation, n307 I agree that the ways of nature (the 

"is") do not "translate so directly or easily into the 'ought' of human ethical norms." n308 In addition, I offer an ap-

proach of Thomas Berry: 

 [*305]  
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 While the nonliving world does not have a living soul as a principle of life, each member of the nonliving world does 

have the equivalent as its inner principle of being. This is an inner form that communicates a power, an enduring quali-

ty, and a majesty that even the living world cannot convey. In a more intimate way the nonliving world provides the 

mysterious substance that transforms into life. n309 

 

  

 This kind of thinking challenges the dualisms of spirit vs. matter, subject vs. object, and culture vs. nature that have 

constructed ethical, theological, and philosophical barriers between human beings and the rest of nature. n310 

Without doubt, natural matter has the capacity to organize itself. n311 There is observable continuity between liv-

ing and nonliving matter, as the same atoms are passed back and forth between animate and inanimate states. n312 Fur-

thermore, matter may also have attributes of consciousness, by also operating as a wave at a sub-atomic level. n313 Fi-

nally, and from a different perspective, even if an entity is held to lack "interests," that should not foreclose the entity 

from moral consideration. n314 

However, looking at the moral issue from the bottom-up misses the lessons that may be drawn from the top-down. 

n315 From this vantage point, the question arises of the moral considerableness of Earth as a whole. This question may 

be appreciated through the lens of Gaia theory. 

C. Gaia Theory: The Hills Are Alive 

  

 Gaia theory was developed by scientist James Lovelock in the early 1980s to articulate a "view of the Earth as a self-

regulating system" that is composed of all of Earth's organisms, the surface  [*306]  rocks, the ocean, and the atmos-

phere. n316 Named after the goddess of Greek mythology, n317 "Gaia" is the 100-mile spherical shell of land and water 

that surrounds the incandescent interior of Earth as well as the atmosphere surrounding it. n318 According to Gaia 

theory, the self-regulating system of Earth has a goal: "the regulation of surface conditions so as always to be as favour-

able as possible for contemporary life." n319 

Through Gaia theory, Lovelock looked upon Earth as though, metaphorically, it were alive in that it regulates its 

climate and the composition of its surface to accommodate the inhabiting forms of life. n320 As Gaia theory began cir-

culating, some New Age travelers jumped on the bandwagon, causing some "otherwise sensible scientists" to jump off. 

n321 However, when the central idea of Gaia theory was articulated in the 2001 Amsterdam Declaration on Global 

Change, many scientists jumped back on. n322 The Amsterdam Declaration stated: "The Earth system behaves as a 

single,  [*307]  self-regulating system, comprised of physical, chemical, biological and human components." n323 

As a self-regulating system, for example, the Earth continually renews and adjusts the balance of chemicals in the 

atmosphere, oceans, and soil. n324 The chemical composition of the atmosphere is 78 percent nitrogen, 21 percent oxy-

gen, 0.9 percent argon, and 0.03 percent carbon dioxide. n325 That percentage of oxygen is perfect for life - above 21 

percent would increase the prevalence of fires. n326 

The planetary regulation of temperature is another instance of a self-regulating system of Earth. For example, after 

discussing complex planetary systems, the National Aeronautics and Space Administration noted: "These remarkable 

factors have contributed to Earth's maintaining a temperature range conducive to the evolution of life for billions of 

years. The great circulation systems of Earth - water, carbon and the nutrients - replenish what life needs and help regu-

late the climate change." n327 Even NASA recognized that the mechanical view of the planet as "Spaceship Earth" was 

an inappropriate metaphor. n328 

Due to the regulation of chemistry and climate by which Earth has kept its biosphere habitable for life for over 

three billion years, Lovelock considered Gaia to be a "physiological system" made up of animate and inanimate parts. 

n329 Other scientists have noted the Earth system as an "autopoietic" process that is self-producing and self-creating. 

n330 Pointing to this kind of scientific  [*308]  approach, some philosophers have asserted that Earth, as a whole, pos-

sesses qualities necessary and sufficient for moral consideration. n331 Moreover, morally-considerable consciousness 

may not be narrowly drawn. Qualities such as creativity and capacity for self-ordering and -regulating may warrant, as 

an epistemological matter, moral consideration. n332 

From a holistic perspective, humanity is just one part of a much grander whole: "the rocks and waters, atmosphere 

and soil, plants, animals, and human beings interact in dynamic, mutually supportive ways that make all talk of atomis-

tic individualism indefensible." n333 Taking a holistic moral stance means regarding the relationships among the Earth 
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community's component parts as well as to the whole as ethical relationships. n334 Human beings are ethically bound to 

give moral regard to all members of the Earth community. n335 

Holistic approaches have been criticized on several fronts, including the lack of consciousness and sentience of "the 

whole" and the illusory harmony of holism. n336 While, like all ethical claims, holism has its recessive weaknesses, 

many holistic philosophers also recognize conflict - the "tooth-and-claw" of predator relationships - as part of the unity 

of Earth. n337 Moreover, Earth might be a single reality, but it is composed of immense diversity, based on an emer-

gent, creative nature that is supported by its underlying tendency of differentiation. n338 As recognized by Thomas Ber-

ry, "the universe has a violent as well as harmonious aspect, but is  [*309]  consistently creative in the larger arc of its 

development." n339 That arc, to Berry, also is one of "intimacy" between Earth and its component parts. n340 

Furthermore, in this metaethical approach, no one moral language (or consideration of the good, such as that based 

on anthropocentric welfare) blocks consideration of other moral claims. Moral decision-making is enhanced when pers-

pectives on the good, the fitting, and the truth of moral claims of beings, things, and systems are included. n341 

Thoughtfulness in moral consideration is also aided where the moral frame is widened and given texture by using facul-

ties of memory, intuition, empathy, imagination, and contemplation. n342 Given the limits of human understanding, the 

appropriate epistemological stance for engaging the truth claims of Earth and other morally considerable beings, enti-

ties, and systems is humility. n343 

Adjudicating conflicts between and among individuals, entities, habitats, and groups is at the heart of the ethical en-

terprise. To give guidance to that endeavor, the article moves into a discussion of the next moral question: "what is 

right?" 

V. WHAT IS RIGHT?: THE "OUGHT" OF MORAL AGENTS 

  

 

  

 The cold view to take of our future is that we are therefore headed for extinction in a universe of impersonal chemical, 

physical, and biological laws. A more productive, certainly more engaging view, is that we have the intelligence to 

grasp what is happening, the composure not to be intimidated by its complexity, and the courage to take steps that may 

bear no fruit in our lifetimes. n344 

  

  [*310]  Major approaches to explicate the "right" in moral discourse include natural law n345 and natural rights, n346 

Aristotelian virtue ethics, n347 and Kantian deontology. n348 The deontological question of what is right is a different 

moral question than the question of the good, which is a teleological inquiry, than the fitting, which is a relational ques-

tion, and than the true, which is an epistemological and ontological issue. n349 As a moral language, deontology also 

orients toward responsibilities of moral agents. n350 

 [*311]  In this section of the article, I will take a distinctly normative turn and ask the perennial ethical question, 

"how ought we to live?" n351 In other words, how ought moral agents act in contested matters involving nature and 

humanity? n352 One pressing site of global conflict is formed by biotechnology and genetically modified seed. n353 To 

consider the roles of nature and moral agents in that conflict, I shall first provide an overview of moral responsibility, 

followed by a survey of genetic modification of food, the conflicts implicated in monoculture, and moral responsibility 

to and for nature. 

A. Moral Responsibility 

  

 Arising out of the notion of free will, moral agency is the condition of being able to choose one's action. n354 In an 

Aristotelian sense, moral agency has both cognitive and affective components, providing moral agents with the capacity 

for choosing how to think and how to feel. n355 From a Kantian perspective, freedom is the basis for morality. n356 

Consequently, the correlative of free will for a moral agent is moral responsibility. n357 

In classical Kantian ethics, moral agency is viewed as an individual matter. n358 However, in this section of the ar-

ticle, I will widen the frame of moral agency to include collective entities. Because a group is capable of purposive ac-

tion and grave harm, I propose that it is just to hold groups morally responsible for their wrongs. n359 Moral responsi-

bility of groups is especially cogent in an  [*312]  ethical discourse about nature because the most significant decisions 

are being made by collective entities, such as the governing bodies of corporations and nation states. n360 
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Why should individual and collective moral agents recognize the moral considerableness of nature in their deci-

sions and actions? For guidance in this inquiry, I will again turn to science, where biotechnology points the way. 

B. The Science and Globalization of Food: A Seed that Feeds the World n361 

  

 In the nineteenth century, Augustinian monk Gregor Mendel laid the groundwork for the science of genetics with his 

work on dominant and recessive genes in pea plants. n362 Mendel's work was re-discovered in the early twentieth cen-

tury by plant breeders, who applied it in the United States to selective breeding of traits in crops. n363 Mendelian genet-

ics advanced experimentation in hybridization, in which particular characteristics in exotic plants (such as disease resis-

tance and higher yield) were cross-bred into existing varieties of plants. n364 The first major hybrid success in the Unit-

ed States was corn, which from the late 1930s showed greater yield and better disease resistance. n365 However, a dis-

advantage of hybrids has been the inability to transfer the vigor of the hybrid to the next generation, interrupting the 

farming practice of saving and replanting seed. n366 

With the development of genetically modified organisms (GMOs), biotechnology took the science of genetics into 

a new realm. n367 While hybrids were developed by accessing a preferred  [*313]  gene pool through cross-breeding of 

plants, GMOs were created by inserting into the cell of one plant the gene material (or germplasm) from another plant 

or organism. n368 Cellular genetic engineering introduced desired qualities more "quickly, precisely, and economical-

ly" than cross-breeding of organisms. n369 Because traits were incorporated into the genetic material of a plant, the 

favorable characteristics were transmitted to successive generations. n370 

Scientists in California performed the first documented transfer of genetic material from one organism to another in 

1973. n371 Twenty years later, the first genetically engineered crop - the "Flav'r Sav'r Tomato" - was approved for sale 

in the United States. n372 By 1997, twenty-two other genetically engineered foods had been approved by the Food and 

Drug Administration. n373 

Genetic modification of seed has taken two tracks. In the first, "enhanced seed" systems are produced in which 

seeds are designed to work with chemicals, such as pesticides and herbicides. n374 In the second, "transgenic seed" 

systems produce plants that are designed to kill particular predators, to resist certain herbicides,  [*314]  or to enhance 

properties such as oil or sugar content." n375 A leading example of the enhanced seed system is "Roundup Ready" soy-

bean seeds, produced by Monsanto. n376 The seeds are engineered to be resistant to the active ingredient in Monsanto's 

Roundup Ultra herbicide. n377 An example of the transgenic seed system is Bacillus thuringiensis (Bt) corn, in which 

the Bt gene from the soil bacterium is transferred into corn plant tissue to leave the plant resistant to particular insects 

such as the European Corn Borer. n378 

Consumer response to genetic modification (GM) in food has been mixed in the United States and negative in the 

European Union. n379 Common concerns include food security and safety, the development of resistant plants and in-

sects, n380 and loss of biodiversity. n381 To enable a more focused evaluation of the bioethical aspects of the contro-

versy requires an appreciation of its historic setting, including the role of the Green Revolution in the context of globali-

zation. 

Sweeping the globe in the 1970s, the Green Revolution was an agricultural modernization program sponsored by 

private agricultural research centers in the global North. n382 The stated goal of the Green Revolution was to forestall 

hunger in the world by developing  [*315]  and disseminating high yield grain. n383 The understated goal was to fores-

tall populist unrest and communist revolutions in Asia and Latin America by increasing production of food. n384 In so 

doing, institutions in the North "offered a technological solution to a social and political problem." n385 By spreading 

northern agricultural practices to the developing world, the Green Revolution unleashed a firestorm of protest and a 

complex web of social, political, economic, and environmental problems. n386 

Of particular significance to this examination of the moral value of nature, the Green Revolution opened the door to 

transform farming practices in the South from diversified agriculture to monoculture. n387 At the core of northern agri-

business is monocropping, in which one type of crop or one type of seed is intensively farmed on land. n388 In contrast, 

subsistence farming in the global South is based on intercropping, crop rotation, and field fallow, all of which allow the 

land to recover from prior harvests. n389 

The only seeds that are suitable for global monoculture are genetically modified seeds that have been patented by 

large northern agrobusinesses. n390 Through biotechnology that has altered plants by the modification of single genes 

and the patenting of the resulting seed, a handful of transnational corporations have come to control food, and the means 
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for propagating food, worldwide. n391  [*316]  The ethical discussion of global monoculture as it affects biodiversity 

takes place in this charged setting. 

C. Of Monocultures and Many Conflicts 

  

 In this section of the article, I will first focus on monoculture as it affects farming practices and biological diversity. 

Then I will then widen the lens to consider the global cultural contest over genetically modified seed. 

1. Monocropping, Farming, and Biological Diversity 

  

 The major positive benefit of the industrial model of agriculture has been higher yield in crops, which was intended to 

result in increased production of food and decreased hunger. n392 Critics assert that greater food production has not 

alleviated the problem of hunger in the world. n393 Crops that are produced are not "staple foods" that are the basis of 

traditional subsistence farming for local consumption, but export-oriented "cash crops," including coffee, cotton, rubber, 

and tobacco. n394 Consequently, after the "magic" of increased production of food in the Green Revolution wore off, 

consumers in developing countries faced poverty and hunger that was aggravated by the substitution of monoculture for 

land reform and redistributive measures. n395 

Since monocropping is dependent on genetically modified seed and chemical inputs, the impact on farming has 

been considerable. n396 In tandem with using genetically altered seed, monocropping farmers discovered that high 

yield crops required irrigation and fertilizers, which nourished weeds as well as crops, thereby creating the need for her-

bicides. n397 Insects were attracted to the  [*317]  uniformity of new varieties, triggering the need for insecticides as 

well. n398 

The heavy use of chemical fertilizers, pesticides, and herbicides also led to deteriorating environmental conditions. 

n399 Runoff from the chemicals polluted rivers and lakes. n400 Chemicals degraded the soil, which was also stripped 

of its nutrients by continued farming of the same crops. n401 Furthermore, water stress in people was elevated by ex-

cessive use of freshwater for irrigation. n402 Physicist and environmental activist Vandana Shiva advised: "The shift 

from prudent irrigation, agriculture that depends on rain, drought-resistant crops, nutritious millets, have all been re-

placed by monocultures of thirsty wheat and rice varieties that have ruined not just India's aquifers, but also aquifers 

around the world." n403 

At the heart of the controversy about monoculture has been seed-saving that has been the practice of subsistence 

farmers for thousands of years. n404 Farmers have saved their seed for subsequent planting and have freely exchanged 

seed with neighbors (in a practice called "brown bagging"). n405 One feature of monocropping with genetically mod-

ified seed is the prohibition of seed-saving by agribusiness; farmers have become "licensees" of patented seed. n406 

One agrichemical company was so intent on interrupting  [*318]  the practice of seed-saving that it engineered a "termi-

nator" seed that produced crops bearing infertile seed. n407 

Accompanying monocropping is the loss of genetic diversity. Diverse crop mixtures in farming have become obso-

lete. n408 Moreover, of the crops that are produced, the genetic base has become very narrow. n409 For generations, 

subsistence farmers have gathered wild plants, cultivated traditional crops, and developed "rich repositories of crop ge-

netic diversity." n410 The heterogeneous base of subsistence farming has been one of its greatest strengths. Such diver-

sity has allowed for adaptation to changing conditions, such as drought and insect-borne diseases. n411 

Genetic diversity in crops operates as a form of "insurance policy" against crop devastation that threatens food se-

curity and a community's survival. n412 Corn blight in the 1970s obliterated fifteen percent of the harvest in the U.S. 

Midwest. n413 That the crops were uniform genetically rendered the crops more vulnerable to the disease. n414 A more 

dramatic illustration of the effect on humans of genetic uniformity in plants is the nineteenth century potato famine in 

Ireland. n415 Irish farmers relied on a potato plant that was genetically uniform and vulnerable to the mold Phytophtho-

ra infestans. n416 One in ten Irish citizens starved in that famine, and the population of Ireland dropped by 2.5 million 

people due to death and emigration. n417 

 [*319]  

2. North, South: A Global Cultural Conflict 

  

 To widen the analysis to the broader effects of the loss of biodiversity requires an appreciation of the historic interplay 

between North and South. n418 Earth emerged from the Ice Age with a marked geographical disparity in biological 

riches. n419 Genetic and biological resources predominated in the global South, in contrast to the resource-poor global 
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North. n420 Indigenous people in the South nurtured their biological wealth by preserving varieties of seeds, improving 

them for local use, and freely exchanging them with information about their uses for food and medicine. n421 The free 

exchange of seed and information led to global biodiversity and enhanced food security in the world. n422 

Since the seventeenth century, northern countries have been enthusiastic participants in exotic plant prospecting. 

n423 The significance of the free exchange of plants to the agricultural base of the United States is apparent when con-

sidering that American wheat owes its resistance to stripe rust to a Turkish land race, sorghum is resistant to greenbug 

due to contributions from India, and soybean that uses germplasm from Korea saves American agriculture between $ 

100 and $ 500 million in annual processing costs. n424 From a global perspective, none of the twenty most important 

food crops is indigenous to North America. Countries in the South, especially those in the West Central Asiatic and 

Latin American regions, historically have made "the largest genetic contribution to feeding the world." n425 

 [*320]  Moreover, plants are more than food. n426 For thousands of years, human beings have interacted with 

plants, discovered their properties, and nurtured that knowledge with a wide variety of species. n427 In this sense, 

plants are repositories of evolutionary data that are vital to the physical survival of humanity. n428 Plants and human 

beings evolved together, over the span of millennia. n429 Consequently, plants embody the history as well as identity of 

cultures. n430 Until the 1980s, countries throughout the world exchanged seed and knowledge as a "common heritage 

of (hu)mankind." n431 Since that time, the combination of genetic engineering and intellectual property rights has oper-

ated to enclose the commons. n432 

Two international treaties offer good examples of the issues that are implicated in genetic modification of seed and 

patenting of genetic resources. In 1992, the United Nations Conference on Environment and Development held in Rio 

de Janeiro (commonly called the 1992 Rio Earth Summit) adopted the Convention on Biological Diversity (CBD). n433 

While affirming the intrinsic value of biological diversity and the common concern of its conservation, the CBD placed 

the governance of biological diversity squarely under national sovereignty. n434 In this respect, the CBD embraced a 

norm that was at odds with the historical view of plant germplasm as "common heritage" and, therefore, freely accessi-

ble to farmers and plant breeders around the world. n435 

 [*321]  Counterposed to the CBD is the Agreement on Trade-Related Aspects of Intellectual Property Rights 

(TRIPs) n436 that was formulated with the creation of the World Trade Organization as part of the 1995 amendment of 

the General Agreement on Tariffs and Trade (GATT). n437 Introducing intellectual property rules into multilateral trad-

ing, TRIPs required all members of GATT to provide a minimum level of intellectual property protection for "any in-

ventions, whether products or processes, in all fields of technology, provided they are new, involve an inventive step 

and are capable of industrial application." n438 Article 27 of TRIPs required the intellectual property regimes of mem-

ber states to include protection of plant genetic resources. n439 Plant varieties must be protected either by patent or by a 

sui generis system. n440 

One complaint that has been posed by developing countries about TRIPs is that the intellectual property system of 

the North is having a devastating effect on the biological diversity of the South. n441 Passionate arguments have been 

made that, through  [*322]  patenting of genetically modified seed, agricultural diversity "is being obliterated." n442 

Biological diversity is essential for the health of the planet's agricultural ecosystems and, consequently, for the integrity 

of the world's food supply. n443 Some commentators argue that TRIPs provides incentives not only for research, but 

also to preserve biodiversity. n444 Against such claims, others contend that the intellectual property regime that domi-

nates international trade relations creates "the legal and economic infrastructure necessary for the proliferation of mono-

cultures, successfully crowding out non-conforming agricultural sys- 

 tems." n445 

While TRIPs has mandated protection of engineered seed, it has left wild races that are used by indigenous com-

munities, along with the knowledge of the healing properties of the plants, to common ownership. n446 As a conse-

quence, genetic resources and informal innovations from the South have been used by companies in the North to pro-

duce altered germplasm, which has gained protection as private intellectual property without any benefits going to the 

communities that nurtured the seed and developed the ethnobotanical knowledge. n447 Recognizing that the majority of 

the research  [*323]  in plant genetic resources arose out of traditional knowledge of indigenous communities, the CBD 

stepped into the breach and sought to ensure that indigenous communities would be compensated for their knowledge 

and innovations. n448 

There are many stakeholders who advance powerful conflicting claims in this worldwide seed - gene war. n449 The 

problem of genetic vulnerability in the North is matched by the problem of genetic erosion in the South. n450 Nation 

states have interests in public safety, food security, economic stability, trade balances, debt adjustments, and cultural 
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heritage. n451 India, for example, was slow to recognize any danger to its basmati rice, which became the subject of 

twenty patent applications by a Texas rice company. n452 In addition, the reality of international debt and trade policies 

left a number of developing countries with little choice but to accept the industrial agricultural model of monoculture. 

n453 For example, many developing countries emerged out of the oil and debt crisis of the 1980s with structural ad-

justment programs to repay debt by increasing agricultural exports, as a practical  [*324]  matter, through monocrop-

ping. n454 Furthermore, the North - South nature of the struggle serves to obscure class and economic divisions within 

each country, to the ongoing detriment of the poor. n455 

Northern stakeholders such as scientists, research centers, drug companies, and universities argue that restricting 

access to plants in the South endangers research projects that might support breakthroughs in medicine, advances in 

agriculture, and preservation of endangered species. n456 Drug companies argue that countries in the South overesti-

mate the value of raw genetic material and underestimate the resources necessary to develop a drug. n457 For example, 

it may take fifteen years and an investment of $ 500 million to bring a product using modified germplasm into use on 

the market. n458 To commit such resources, companies argue that they need legal protection of their intellectual proper-

ty. n459 Furthermore, the link between drugs and plants may be very indirect. Scientists at Abbott Laboratories were 

inspired to develop a painkiller after reading a paper on the painkilling properties of secretions from Ecuadorian frogs. 

n460 But, according to an Abbott representative, "We've never seen the frog. We've never touched the frog." n461 

Research in gene therapy, some of which is dependent on access to plants and animals in the South, holds promise 

for identifying causes of blight and debilitating diseases such as Huntington's disease and cystic fibrosis. n462 Cancer-

fighting drugs have long been developed out of insights and chemicals from exotic plants. In the 1950s and 1960s, Eli 

Lilly and Company developed  [*325]  the cancer drugs vincristine and vinblastine from the rosy periwinkle of Mada-

gascar. n463 Furthermore, barley collected from Ethiopia was cross-bred with California's crop in the 1950s, saving it 

from the yellow dwarf virus. n464 Hundred of millions of dollars were saved, of which nothing was returned to Ethi-

opia. n465 But, according to the general manager of the Ethiopia Environmental Protection Agency, "That was before 

fairness in this line became an issue." n466 That was when genetic interdependence was the unspoken understanding of 

agriculture and scientific research. n467 That was before biotechnology produced genetic modification of seed and 

TRIPs produced protection for germplasm as intellectual property. n468 

Is genetic biodiversity "the common heritage of humankind" or a "species" of property, to be privately enclosed? 

n469 Or are both frameworks inadequate? In the next section of the article, I will usher the discussion further to eva-

luate how the role of nature may alter the moral balance. 

D. Moral Responsibility to and for Nature 

  

 What is the role of nature in this contestation? In this complex and heated contest, should moral agents extend the 

bounds of the debate to consider effects on nature? As a fundamental and fairly pedestrian principle, moral agents are 

held to moral responsibility for actions they take that affect others. n470 It is not a stretch to propose that species and 

living systems in nature qualify for moral consideration. n471 It is also not a stretch to propose that moral agents, in-

cluding agribusiness corporations and nation states, be considered morally responsible for their decisions and actions 

that have harmed nature. n472 Furthermore, corporations  [*326]  and governing states have the moral responsibility to 

consider how actions that are only proposed may affect nature. n473 

What type of harms has monoculture created in nature, qua nature, and not as derivative of human harm? n474 The 

U.N. Millennium Ecosystem Assessment Report notes that the global intensification of agriculture has had three major 

environmental impacts: loss of habitat, loss of biodiversity, and degradation of nature through oversupply of synthetic 

nutrients. n475 First, in considering the loss of habitat, most terrestrial ecosystems have been affected over the past two 

decades by the conversion of land to agricultural uses. n476 Of the fourteen different terrestrial ecosystem types, nine of 

them have been affected by a twenty to fifty percent conversion to human (mostly cultivated) use. n477 One-quarter of 

Earth is now covered by cultivated systems. n478 In seventy percent of the countries, land committed to agriculture is 

expanding. n479 The chief consequences of the expansion of agriculture are the destruction and fragmentation of habi-

tat, both of which cause serious reductions in species and populations. n480 

Deforestation to accommodate agribusiness is taking place at an alarming rate. According to the U.N. Millennium 

Ecosystem Assessment Report: "Forests have effectively disappeared in 25  [*327]  countries, and more [than] 90% of 

the former forest cover has been lost in a further 29 countries." n481 While forest cover is increasing in some areas, the 

world as a whole is losing forest area at a rate of 9.4 million hectares per year. n482 The main locus of deforestation is 

in the tropics, which has lost over 12 million hectares of forests per year for the past two decades. n483 For example, in 
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Brazil, plans to develop the Amazon rainforest - including completing the Transamazon Highway - is predicted to leave 

only five percent of the rainforest intact by 2020. n484 Between 2003 and 2004, development activities in Brazil caused 

the loss of 10,000 square miles of rainforest, an area the size of Massachusetts. n485 Clear-cutting and tree-burning are 

making way for mega-farms, all of which add to the global warming crisis that endangers the species and biosystems on 

Earth. n486 

Destruction and fragmentation of habitat, primarily arising out of the conversion of land to agriculture, is the most 

significant driver of the second major impact of industrial agriculture: loss of biodiversity. n487 The U.N. Millennium 

Ecosystem Assessment Report observes that "[it] is well-established that losses in biodiversity are occurring globally at 

all levels, from ecosystems through species, populations, and genes." n488 The clear trend is one of conversion of "na-

turally occurring, species-rich ecosystems into more intensively managed habitats with reduced biodiversity." n489 The 

"Living Planet Index," which serves as an indicator of the world's biodiversity, showed a forty percent decline in terre-

strial species and a fifty percent decline in freshwater species between 1970 and 2000. n490 

The transformation of agriculture in the wake of the Green Revolution has resulted in a significant decline in genet-

ic diversity  [*328]  in agricultural systems, with a concomitant reduction in resilience and adaptability of species that 

are domesticated. n491 Industrial agriculture is depleting the diversity of plant life. n492 Because it is based on inten-

sive and repeated farming of one plot of land with one type of seed or one type of crop, industrial agriculture relies on 

genetic uniformity as the basis for profit. n493 Diversity of plant life through multicropping promotes land health, while 

uniformity of plant life through monocropping does not. n494 The wide varieties in Earth's gene pool have intrinsic 

value, independent of any human use. n495 

Moreover, diversity of animal and insect life is likely being threatened by the genetically altered seed upon which 

monoculture depends. n496 For example, in recent studies on the impact of GM seed on insects, scientists noted that 

caterpillars of the monarch butterfly were killed by pollen of genetically altered corn. n497 Furthermore, ladybirds who 

were fed aphids that lived on GM crops had shortened lives. n498 In addition, lacewings, which are natural predators of 

a number of insects, perished when they were fed corn borer worms that had been raised on genetically altered corn 

plants. n499 

The third major environmental impact of industrial agriculture is chemical degradation. Over the past fifty years, 

nutrient loading has been one of the most significant drivers of changes in a number of ecosystems, from terrestrial to 

freshwater and coastal. n500 Since 1960, the flow of reactive nitrogen in terrestrial ecosystems has doubled and the 

flow of phosphorous has tripled. n501  [*329]  The chemical basis of industrial agriculture threatens plant and animal 

life, spurring increased extinction. n502 Massive quantities of chemical runoff into rivers, lakes, and oceans are pollut-

ing the water supplies and habitats of animals and marine life. n503 In addition, the chemical intensity of the agriculture 

threatens Earth itself, with contamination of water, soil, and atmosphere. n504 Soil, for example, is a living system. 

n505 Healthy soil, without agrochemicals, contains large numbers of a diverse array of microorganisms. n506 In one 

gram of healthy soil, there are typically 600 million bacteria, composed of approximately 15,000 - 20,000 different spe-

cies. n507 Lacking digestive systems, plants rely on the "rich microbial communities" around their roots. n508 Mono-

cropping, with its associated chemical inputs, is damaging the life-support system of the soil. n509 

I am suggesting, too, that moral agents not only bear responsibility for harms perpetrated on nature, but also have 

responsibility to nature. The responsibility of moral agents to nature is best reflected in the notion of respect of one sub-

ject for the subjectivity (or moral considerableness) of another. n510 Such respect is necessary when contemplating the 

epistemological gulf between human subjectivities and cultures, which is widened manifold  [*330]  when considering 

the chasm between species, life forms, and things. n511 

Respect of humanity for nature is mandated, too, by the enormous debt humanity owes nature. n512 Earth has pro-

vided humanity a home, nurturance, and shelter. n513 Earth produces the air we breathe, the water we drink and in 

which we wash and play. Nothing feeds itself. n514 We have fed on the bounty of the plants, animals, and waters of 

Earth. With nature, we have produced such delights as "kimchi, bread, and beer." n515 

Nature inspires us, feeding our minds, imaginations, and spirits. Art, music, and literature find their originating 

source in nature. When we would re-create ourselves, we seek communion with nature. n516 To Thoreau, nature was a 

"hypaethral" book, a book that opens to the sky. n517 As teacher, Earth imparts lessons of stillness, suffering, limita-

tion, and freedom. n518 The symbol of freedom in the United States lies in the piercing gaze of an eagle. Thoughts of 

cathedrals and skyscrapers were gifts of birds, mountains, and waves. n519 Dandelion puffs became parachutes; jelly-

fish motion became jet propulsion; cockleburs became velcro; beetle  [*331]  bugs became Volkswagens; and a Japa-

nese fungus became a drug for lowering cholesterol. n520 
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When we are born, we are wrapped in cloth from Earth. Throughout our lives, we are attended by plants and ani-

mals. Without plants, we would have neither oxygen nor beauty. Without animals, we would "die of loneliness." n521 

When we die, our bodies are received back into Earth. n522 We are returned to organic matter, to nourish all that comes 

after. n523 

In terms of the right, Nicomachean ethics charges moral agents to do the right thing, in the right way, at the right 

time. n524 In considering the right time, the time for recognizing the moral responsibility of humanity to nature is now. 

Fortunately, a great shift of consciousness is underway. n525 Not long ago, global warming was a scientific theory oc-

cupying footnotes. n526 Now, it is a household term and has become "as rooted in our public consciousness as Madon-

na or microwave cooking." n527 The prevailing "buzzwords" for the American public are all "green." n528 No longer is 

"green" simply synonymous with biodegradable goods or recycling. n529 Now green approaches include "sustainable 

production, fair trading, energy efficiency and local provenance." n530 In some communities, green thinking has pro-

duced "localvores" who eat within their "foodsheds." n531 

 [*332]  Citizens are not only concerned about cutting down on their environmental impacts, or reducing carbon 

footprints (as currently is the jargon). n532 The public is also forcing businesses to examine their policies, practices, and 

products. Most architects now rely on green credentials, including following principles of energy conservation in build-

ings, generating power from solar collectors, reusing waste heat, discouraging automobiles, banning chlorofluorocar-

bons, and using recycled materials. n533 

Forward-thinking businesses are seeing the economic advantage of adopting environmentally responsible practices. 

A major Florida law firm recently announced that it is "going green" though a five-component plan that includes energy 

efficiency, responsible procurement, waste reduction, sustainable business practices, and community education. n534 

General Electric decided in 2005 that it would sell products that are environmentally sound. n535 In May of 2006, the 

company announced that revenues from products and services under its "Ecoimagination brand" had gone from $ 6.2 

billion in 2004 to $ 10.1 billion in 2005, with a backlog of advance orders of $ 17 billion. n536 

Stockholders of several major U.S. corporations entered the debate on GM food by calling for their companies to 

adopt moratoria on the production and sale of GM crops until they are tested and shown to be safe for humans and na-

ture. n537 In Oregon, the Governor recently signed into law an act that permits the articles of incorporation of a corpo-

ration to direct that its business be conducted "in a manner that is environmentally and socially responsible." n538 With 

the amendment to its Business Corporation Act,  [*333]  Oregon became the first state "to expressly acknowledge the 

goal of sustainable business practices" in its corporate code. n539 

The Stern Review underscored that now is the time to make the shift to Earth-centered corporate practices. Accord-

ing to the report, the present cost of reducing carbon emissions would be one percent of the global gross national prod-

uct (GNP), but the cost of inaction would be between five and twenty percent of the global GNP. n540 In other words, 

taking "strong, early action" to reduce emissions not only is the right thing to do, it makes economic sense. n541 

To think about the "right way," the precautionary principle points the way through the biotechnology conflict. n542 

The precautionary principle urges "taking early policy action to avoid uncertain or poorly understood risks, particularly 

in situations where the consequences may be catastrophic." n543 First endorsed internationally in the World Charter for 

Nature, adopted by the United Nations in 1982, the precautionary principle has since been incorporated in a number of 

international conventions. n544 The Convention on Biological Diversity (CBD) was the first international convention to 

include the precautionary approach in an operative provision of a treaty. n545 Following the CBD, the parties adopted 

the 2000 Cartagena Protocol on Biodiversity to regulate global trade of GMOs. n546 The Biodiversity Protocol seeks to 

protect global biodiversity by explicitly embracing "a strong version" of  [*334]  the precautionary principle that allows, 

for example, nations to restrict importing genetically modified products. n547 

The precautionary principle is a standard of international law that, although still controversial, may be considered a 

"common-sense approach of caution (risk aversion) in situations where the existence of environmental and health risk is 

ambiguous and scientific knowledge is incomplete." n548 Yet, the precautionary principle also has been attacked as 

vague and, in the context of GMOs, as encouraging protectionism to gain a competitive advantage in international trade 

under the pretext of environmental and health concerns. n549 

Concerns about the meaning and application of the precautionary principle may be best addressed through the lens 

of the Wingspread Statement on the Precautionary Principle, which brings together four key elements in its reprise of 

the principle. n550 First, decision-makers should act on "early evidence of harm." n551 Second, the burden of proof 

should be shifted to the party seeking to carry out the activity. n552 Third, democracy and transparency must be exer-
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cised in decision-making. n553 Finally, decision-makers  [*335]  must consider a full range of options where there are 

threats of harm to the environment, even where causal relationships and risks are not fully established, in a scientific 

sense. n554 As public consciousness about environmental health continues to shift, decision-makers must also shift 

from a monetized utilitarian approach that heavily weighs commercial interests to a precautionary approach that consid-

ers the value of nature and the uncertainty of our scientific knowledge. n555 

In considering the "right thing," individuals may ask, "what is my moral responsibility in this conflict?" Is it to 

learn more about the effects of business practices on nature? To share what I have learned through writing and teaching? 

To join in democratic processes at the local, ecosystem, national, or international levels? To recognize, each time I step 

in my car or buy bottled water, my complicity in the degradation of Earth? n556 To acknowledge, each time I take cho-

lesterol-fighting Mervacor or any other drug developed from nature's germplasm, my debt to Earth? n557 

According to Thoreau, "life is startlingly moral. There is never an instant's truce between virtue and vice." n558 

Because "life is lived in the details," Sister Sharon Zayac advises: 

 

  

 I can't preach against industries' pouring toxins into the air and water unless I refuse to pour even the smallest amount 

down the bathroom drain. I can't bewail the landslide of plastic, which is literally burying us, without trying to keep 

every piece I can out of the landfill. I can't be aware of the poisoning of our food supply and the horrendous treatment of 

the animals who become our food, without making serious choices about what I consume. n559 

  

  [*336]  For collective entities, the "right thing" requires a readjustment of "a microphase sense of responsibility" with 

"macrophase power." n560 The well-being of Earth and its component parts must be given moral and legal significance 

by political and corporate governing bodies. For approaches to governance, a collaborative ecosystem-based model 

holds promise for structuring governance around localized knowledge of ecosystems. n561 Moreover, such an approach 

could serve as a basis for managing human affairs to minimize "the worst anthropogenic insults to ecosystem function" 

and to repair the damage that already has been done. n562 Short-term human welfare must be bracketed when consider-

ing long-term effects on ecosystems. n563 

Corporations must recognize their responsibility to be good citizens of their communities, including the Earth 

community. Economic welfare in the form of quarterly profit returns must not be the criterion for corporate action, but 

must be joined with considerations of sustainability. n564 However, the purpose of this article is not to engage in a 

moral thrashing of industry and technology. I do not seek a return to a pre-industrial age. n565 We cannot go back in 

time. n566 Yet, those who launched the industrial era only saw the bright side: "Many who built the roads, structures, 

and dams saw them as glorious ways into the future. Now we see the damage dams can do, the damage of irrigation 

processes, the damage the automobile is causing." n567 Now we are seeing "the dark side of the industrial world." n568 

There is a place in our future for industry and human inventiveness such as advanced technology. n569 Humanity 

will continue  [*337]  to use Earth, in all of its spheres, to support our life. However, business and technology must be 

reconceived to fit into the Earth community of the present for the future. n570 To re-envision business and technology 

means more than designing and making products to minimize their natural impacts. It means that the purpose of busi-

ness and technology must be aligned with the centrality of Earth as the source, ground, basis, and direction for all hu-

man activity. n571 Earth is the referent for moral responsibility, not humanity. n572 

VI. CONCLUSION 

  

 

  

 What will we do as the wisdom of our past bears down on our future? It is a story of ageless conversation, not only 

conversation among ourselves about what we mean and wish to do, but a conversation held with the land - our contem-

plation and wonder at a prairie thunderstorm, or before the jagged line of a young mountain, or at the sudden rise of 

ducks from an isolated lake. n573 

 

  

 In this article, I have proposed that the necessary normative change is from human-centered to Earth-centered morality. 

A wholesale moral realignment is necessary because the major human institutions, including law and commerce, have 

failed their basic purpose. n574 Premised on a discontinuity between humanity and Earth, our chief institutions have 
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denoted value only in the human species. n575 From humanity's position of moral transcendence, the other-than-human 

world has been given reality and assigned value only through its usefulness to humanity. n576 We are witnessing the 

devastating consequences on Earth of human-centered law, economics, and morality. 

Earth Jurisprudence calls us into a conversation about the future of humanity and Earth. n577 This article seeks to 

contribute to that conversation by offering a metaethical and normative analysis of the bearing of the good, the fitting, 

the true, and the right on the moral standing of nature. In approaching the good, the analysis  [*338]  has shown that 

short-term considerations of human welfare must cede to long-term interests of the health of the land. The good of hu-

manity is linked to the good of the planet, expressed minimally in terms of not exceeding Earth's carrying capacity. 

n578 

In considering the fitting, we have observed humankind as an intimately connected part of a greater whole. n579 As 

a part - a significant part, but still only a part - humanity must not claim moral status for ourselves, while denying it to 

the rest of the community in which we are embedded. For relational, functional, and prudential reasons, the interconnec-

tedness of the Earth community mandates the widening of the moral community. 

In meditating about the true, I have suggested that in our eagerness to grant moral significance to human welfare, 

we overlooked the threshold question of considerability. The moral considerableness of nature persists, as a regulative 

matter, despite weaknesses in the moral perceptions of humanity. n580 Moreover, I have suggested that the epistemo-

logical capacity in human beings of normative reflective self-consciousness should also be the very basis for pushing us 

to recognize the moral value of all of our fellow travelers on this globe - for all the "dappled things" that are "original, 

spare, strange." n581 The moral standing of humanity is debased by assuming moral superiority. 

Finally, in thinking about the right in terms of the global calamities associated with monoculture, we come to the 

ground under our feet to consider how moral agents, individual and collective, ought to conduct ourselves. The time for 

the shift in consciousness and considered action is now. The way to proceed is with resolve, discipline, and humility. 

And, for the right way to live, we may gain some insight from the property law notion of  [*339]  usufructus. n582 As 

tenants - or perhaps only short-term guests - we may use, but not destroy Earth. 

In this Earth ethic, the role of humanity changes "from conqueror of the land-community to plain member and citi-

zen of it." n583 To recognize Earth as the center of the moral community will also produce a shift in law and gover-

nance. n584 Human actions and institutions will be assessed on how well they fit into their role and purpose within the 

Earth community. n585 With Earth as the referent, the purpose of humanity will be not simply to serve ourselves. n586 

Nature teaches us that life is not just for itself, but also for others. n587 

 

Legal Topics:  
 

For related research and practice materials, see the following legal topics: 

Environmental LawNatural Resources & Public LandsEndangered Species ActTakingsEvidenceScientific EvidenceGe-

neral OverviewGovernmentsAgriculture & FoodProduct Quality 
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crease in disasters is not attributable to increases in the frequency or severity of earthquakes or storms, but to "an 

increase in vulnerability because of growing populations, expanding economies, rapid urbanization, and migra-

tions to coasts and other exposed regions").  

 

n61. Thomas Berry, Evening Thoughts 17 (2006) [hereinafter Berry, Evening] (suggesting that we need "a 

certain alarm at what is happening at present and a fascination with the future available to us if only we respond 

creatively to the urgencies of the present").  

 

n62. Nicholas Stern, The Science of Climate Change, in Stern Review: The Economics of Climate Change, 

3-4 (2006), available at http://www.hm-treasury.gov.uk./media/5/9/Part I Introduction group.pdf [hereinafter 

Stern Chapter 1] (estimating the level of the six greenhouse gases (carbon dioxide, methane, nitrous oxide, hy-

drofluorocarbons, perfluorocarbons, and sulphur hexafluoride) covered by the targets in the Kyoto Protocol to 

the United Nations Framework Convention on Climate Change, 37 I.L.M. 22 (1998), available at 

http://unfccc.int/resource/docs/convkp/kpeng.pdf [hereinafter Kyoto Protocol]). The IPCC estimated the concen-

tration of carbon dioxide, alone, at 379 parts per million (ppm) in 2005, which "exceeds by far the natural range 

over the last 650,000 years (180 to 300 ppm) as determined from ice cores." IPCC Working Group I, supra note 

52, at 2.  

 

n63. Nicholas Stern, Executive Summary, in Stern Review: The Economics of Climate Change, iii-iv 

(2006), available at http://www.hm-treasury.gov.uk/media/4/3/Executive Summary.pdf [hereinafter Stern]. The 

IPCC projected increased warming at 0.3 degrees Celsius per decade. IPCC Working Group I, supra note 52, at 

12.  

 

n64. Stern, supra note 63, at iii.  

 

n65. Id. at vi. An increase of three to four degrees would prompt increased flooding of many coastal areas. 

Id. at vi; see also IPCC Working Group II, supra note 56, at 13 (forecasting the loss of approximately thirty per-

cent of global wetlands with a three-degree elevation in temperature). By the middle of the century, two hundred 

million people may become displaced on a permanent basis due to rising sea levels, flooding, and drought. Stern, 

supra note 63, at iv.  
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n66. Id. at v; see also IPCC Working Group II, supra note 56, at 5-13 (projecting impacts of climate change 

by region for this century, including water stress, ecosystem disturbances, crop loss, coastal flooding, increased 

climate-related deaths, extensive species loss, and deforestation).  

 

n67. Stern, supra note 63, at vi.  

 

n68. U.N. Millennium Report, supra note 60, at 60.  

 

n69. Stern, supra note 63, at v-vi.  

 

n70. Id. at viii; see also IPCC Working Group II, supra note 56, at 11-13 (noting key impacts of increasing 

temperature, including coral bleaching, increased damage from floods and storms, increased malnutrition and in-

fectious diseases, changed distribution in some disease vectors, and increased morbidity from heat waves, 

floods, and droughts for a temperature increase below two degrees).  

 

n71. Stern, supra note 63, at vi; see also IPCC Working Group II, supra note 56, at 11 ("Approximately 20-

30% of plant and animal species assessed so far are likely to be at increased risk of extinction if increases in 

global average temperature exceed 1.5-2.5 [degrees] C.").  

 

n72. E.g., Cullinan, supra note 2, at 37 ("Periods of mass extinction have only occurred five times in Earth's 

fifteen billion year history.").  

 

n73. Edward O. Wilson, The Diversity of Life 280 (1992) [hereinafter Wilson 1992]; see also Cullinan, su-

pra note 2, at 40 (placing the background rate of extinction at one per 500 to 1000 years).  

 

n74. The International Union for the Conservation of Nature and Natural Resources, The IUCN Red List of 

Threatened Species, Summary Statistics, at http://www.iucnredlist.org/info/tables/table1 [hereinafter IUCN Red 

List] (summarizing the number of critically endangered and vulnerable species in 2006); see also Cullinan, supra 

note 2, at 40 (relaying similar statistics).  

 

n75. IUCN Red List, supra note 74.  

 

n76. Edward O. Wilson, The Diversity of Life xvii (2d ed. 1999) [hereinafter Wilson 1999].  

 

n77. Id.  

 

n78. Id.  

 

n79. Stern, supra note 63, at iv; see also IPCC Working Group I, supra note 52, at 13, 18 (predicting a four-

degree increase, with a likely range of 2.4 to 6.4 degrees, for a scenario of rapid economic growth and fossil-

intensive technology).  

 

n80. Stern, supra note 63, at iv.  

 

n81. Id. at v, vi.  

 

n82. Id. at v (depicting a chart showing that up to one-third of Africa could experience crop declines).  
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n83. Id. at iv, v.  

 

n84. Id. at xi (advising that Earth can absorb five gigatonnes of carbon dioxide equivalent (five GtCO2e), 

which is more than eighty percent below the level of current annual emissions); see generally Tomorrow Project, 

What Will Shape the Next 20 Years? (June 26, 2007), http://www.tomorrowproject.net/pub/1 

GLIMPSES/Sustainability/-1282.html (last visited May 24, 2008) (noting that present annual emissions are over 

forty GtCO2e).  

 

n85. Stern, supra note 63, at i; see also IPCC, 2007: Summary for Policymakers, in Climate Change 2007: 

Synthesis Report 13, 21, available at http://ipcc.ch/pdf/assessment-report/ar4/syr/ar4 syr spm.pdf [hereinafter 

IPCC Synthesis Report] ("Anthropogenic warming and sea level rise would continue for centuries due to the 

time scales associated with climate processes and feedbacks, even if GHG [greenhouse gas] concentrations were 

to be stabilized."); Lovelock, supra note 8, at 7 (advising that the Earth system "is trapped in a vicious cycle of 

positive feedback, and this is what makes global heating so serious and so urgent").  

 

n86. Elisabeth Rosenthal, U.N. Chief Seeks More Leadership on Climate Change, N.Y. Times, Nov. 18, 

2007, at 1 (quoting the head of the IPCC, Rajendra Pachauri, and noting the expiration of the Kyoto Protocol in 

2012); see also Stern, supra note 63, at i (proposing that our actions over the next ten to twenty years should 

have "a profound effect on the climate in the second half of this century and the next").  

 

n87. Stern, supra note 63, at xv.  

 

n88. Id. at xi.  

 

n89. Id. at xv.  

 

n90. Id.; but see Bjirn Lomborg, Stern Review, The Dodgy Numbers Behind the Latest Warming Scare, 

Wall St. J., Nov. 2, 2006, available at http://www.opinionjournal. com/extra/?id=110009182 [hereinafter Lom-

borg] (asserting that "dramatic and early carbon reductions cost more than the good they do").  

 

n91. Stern, supra note 63, at xv.  

 

n92. Id. at xiii, xiv. Gross domestic product is a term for "the total market value of all final goods and ser-

vices produced in a country in a given year, equal to total consumer, investment and government spending, plus 

the value of exports, minus the value of imports." InvestorWords.com, GDP Definition, at 

http://www.investorwords. com/2153/GDP.html (last visited May 24, 2008).  

 

n93. Stern, supra note 63, at xvii. Bjirn Lomborg argues against spending one percent of the GDP (or $ 450 

billion annually) to cut carbon emissions: "Spending just a fraction of this figure - $ 75 billion - the U.N. esti-

mates that we could solve all the world's major basic problems. We could give everyone clean drinking water, 

sanitation, basic health care and education right now. Is that not better?" Lomborg, supra note 90.  

 

n94. Alschuler, supra note 16, at 2-3 (noting the dominance of utilitarian pragmatism in law schools and de-

fining pragmatism as consequentialist).  

 

n95. Id.  
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n96. Id. at 187.  

 

n97. Nash, supra note 5, at 23 (describing Bentham's utilitarianism as containing "the potential of transcend-

ing a narrow anthropocentric sense of the term"); but see Indira Hakalingam Carr, Saving the Environment: 

Does Utilitarianism Provide a Justification?, 12 Legal Stud. 92, 101-102 (1992) (proposing that "utilitarianism 

cannot support the variety of interests that environmental legislation seems to have taken into account").  

 

n98. Potter 1986, supra note 10, at 114.  

 

n99. Id. at 125.  

 

n100. Cf. Stone 1985, supra note 16, at 13 ("A sense of limits has always provided the drive for law and eth-

ics.").  

 

n101. Id. at 46-47 (asserting that "where lies the good in sacrificing our more obvious desires" is the "real 

and really tough issue"); see also Berry, Evening, supra note 61, at 93 (noting that ecosystems are harmed by 

people with good intentions, "but whose conception of what is good is inadequate").  

 

n102. Aristotle, Nicomachean Ethics 1094a (Martin Ostwald trans., Bobbs-Merrill 1962) (350 B.C.E.).  

 

n103. See Dore, supra note 11, at 258; see also Blackburn, supra note 18, at 160.  

 

n104. Blackburn, supra note 18, at 367; see also Thomas Hobbes, Leviathan, in Melden, supra note 29, at 

221 (1651) ("For there is no such finis ultimus, utmost aim, nor summum bonum, greatest good, as is spoken of 

in the books of the old moral philosophers.").  

 

n105. Hobbes, Leviathan, in Melden, supra note 29, at 220 (1651); see also Blackburn, supra note 18, at 

160.  

 

n106. Dore, supra note 11, at 388; Blackburn, supra note 18, at 160.  

 

n107. Dore, supra note 11, at 258, 388; Jeremy Bentham, An Introduction to the Principles of Morals and 

Legislation, in Melden, supra note 29, at 368 n.2 (1789).  

 

n108. Dore, supra note 11, at 388; Blackburn, supra note 18, at 160.  

 

n109. E.g., Emmenegger, supra note 26, at 556-57; see also Martha C. Nussbaum, Flawed Foundations: The 

Philosophical Critique of (A Particular Type of) Economics, 64 U. Chi. L. Rev. 1197, 1197-1214 (1997) (noting 

shortcomings of law and economics theory, which relies on utilitarian philosophy, animated by the idea of 

wealth maximization).  

 

n110. Berry, Great Work, supra note 6, at 131, 143.  

 

n111. Rhode, supra note 14, at 20; see also John Finnis, Natural Law and Natural Rights, as reprinted in 

Robert L. Hayman et al., Jurisprudence: Classical and Contemporary 26-28 (2d ed. 2002) (proposing seven basic 

goods: "life, knowledge, play, aesthetic experience, sociability, practical reasonableness, and religion").  
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n112. For scientific land health, Freyfogle gave examples of "building and retaining soil, clothing the land 

with lush vegetation, cleansing water flows, capturing sunlight and moving energy through multiple trophic le-

vels, pulling minerals from the subsoil and cycling them through predation chains, and, ultimately, giving rise to 

new life-forms able to find or create suitable niches." Freyfogle, supra note 6, at 49. Freyfogle also presented 

land health as an ethic and a goal (encompassing "the kind of durable, flourishing, self-recreating communal life 

that is the mark of a lasting link between people and place"). Id. at 51, 53. By using the word "land," I am not 

suggesting a division between the geosphere and biosphere. See, e.g., Lovelock, supra note 8, at 162.  

 

n113. Berry, Great Work, supra note 6, at ix, 105 ("The basic ethical norm is the well-being of the compre-

hensive community and the attainment of human well-being within that community."). However, significant cri-

tiques of the "common good" have been lodged, including erasing valuable differences through homogenizing 

efforts. E.g., Young, Inclusion, supra note 13, at 43-44 (suggesting that, due to social inequality, the idea of the 

common good "can often serve as a means of exclusion" and that public dialogue reveals differences, not com-

monality). Consequently, as it bears on the common good, the notion of the good should be based on premises of 

differentiation and biodiversity, not on homogeneity. Id. at 221-22 (proposing "differentiated solidarity" as an 

ideal of social and political inclusion); Berry, Evening, supra note 61, at 145 ("The three basic tendencies of the 

universe at all levels of reality are differentiation, spontaneous self-organization, and bonding.").  

 

n114. Berry, Great Work, supra note 6, at 12-13.  

 

n115. Id. at 13. Berry's ethical sense follows the lead of early ecologist, Aldo Leopold. Aldo Leopold, The 

Land Ethic, in A Sand County Almanac 224-25 (1949) [hereinafter Leopold] ("A thing is right when it tends to 

preserve the integrity, stability, and beauty of the biotic community. It is wrong when it tends otherwise.").  

 

n116. In discussing the "ancient origins" of the obligation to act sustainably, Bryan Norton pointed to the 

warning of the Hebrew prophet Ezekiel against fouling the water and trampling pasture. Bryan G. Norton, Fu-

ture Generations, Obligations to, in 2 Ency. of Bioethics 892, 895 (Warren T. Reich ed., 1995) [hereinafter Nor-

ton, Future] (also defining the moral principle of sustainability: "each generation is obligated to use the earth, 

and especially the processes that sustain its productivity, so that future generations face options and possibilities 

as rich as the preceding generation had").  

 

n117. Rabbi Yehudah Levi, Ecological Problems B Living on Future Generations' Account, at 

http://www.askmoses.com/article print.html (quoting Midrash Rabba, Ecclesiastes 7:13 s.v. reeh). "Midrash" are 

"commentaries and explanatory notes on the Scriptures produced by Jewish rabbis from the period of the Baby-

lonian exile until approximately A.D. 1200." Donald K. McKim, Westminster Dictionary of Theological Terms 

173 (1996).  

 

n118. Mill distinguished between "that which is expedient for some immediate object, some temporary pur-

pose" (denominated as "a branch of the hurtful") from that which is "expedient in a much higher degree." John 

Stuart Mill, Utilitarianism, in Melden, supra note 29, at 406.  

 

n119. Id. at 401.  

 

n120. Id. at 402.  

 

n121. See Daniel Holbrook, Utilitarianism on Environmental Issues Reexamined, 7 Int'l J. Applied Phil. 1 

(sum. 1992).  
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n122. Edith Brown Weiss, What Obligation Does Our Generation Owe to the Next?, 84 Am. J. Int'l L. 198, 

198-99 (1990) [hereinafter Weiss, Obligation]; see also Edith Brown Weiss, In Fairness to Future Generations 

(1989).  

 

n123. Weiss, Obligation, supra note 122, at 203.  

 

n124. Aaron-Andrew P. Bruhl, Justice Unconceived: How Posterity Has Rights, 14 Yale J.L. & Human. 393 

(2002).  

 

n125. Jeffrey M. Gaba, Environmental Ethics and Our Moral Relationship to Future Generations: Future 

Rights and Present Virtue, 24 Colum. J. Envtl. L. 249, 286-87 (1999).  

 

n126. Paul A. Barresi, Beyond Fairness to Future Generations: An Intragenerational Alternative to Interge-

nerational Equity in the International Environmental Arena, 11 Tul. Envtl. L.J. 59 (1997).  

 

n127. Norton, Future, supra note 116, at 894; see also Stone 1985, supra note 16, at 47-50 (engaging ques-

tions of appeals to anticipated interests of future generations).  

 

n128. E.g., Weiss, Obligation, supra note 122, at 203 (regarding intergenerational rights as group rights); 

Norton, Future, supra note 116, at 895 (discussing an approach that rejects an individualistic formulation in fa-

vor of an obligation to society as a whole); but see Barresi, supra note 126, at 143-44 (noting that group rights 

and duties "have very little in common with Western cultural and legal traditions").  

 

n129. Norton, Future, supra note 116, at 894-95; see also Gaba, supra note 125, at 254 (suggesting that, 

while there may be no distinctive moral issue regarding our relationship to the generations of our children, 

grandchildren, and even perhaps to our great-grandchildren, the unique question may focus on our moral rela-

tionship to people more than two or three generations into the future).  

 

n130. Stern, supra note 63, at i.  

 

n131. Norton, Future, supra note 116, at 892.  

 

n132. Stern, supra note 63, at xi (proposing that annual emissions be eventually brought down to five giga-

tonnes of carbon dioxide equivalent, the level that the Earth can absorb, which is "more than 80% below the ab-

solute level of current annual emissions").  

 

n133. E.g., Stone 1985, supra note 16, at 13 (referring to the ten to twenty percent extinction rate estimated 

at the end of the twentieth century as putting pressure "on the existing moral and legal framework to come up 

with new principles for the conservation and stewardship" of Earth).  

 

n134. Norton, Future, supra note 116, at 897.  

 

n135. Berry, Great Work, supra note 6, at 133.  

 

n136. Id. at 113-14 (observing that "sustainable development" gained currency in the 1987 Brundtland Re-

port, Report of the World Comm. on Env't. & Dev., G.A. Res. 42/187 (Dec. 11, 1987), available at 

http://www.un.org/documents/ga/res/42/ares42-187.htm); see also Elisabeth M. Ferrero & Joe Holland, "The 
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Earth Charter": A Study Book of Reflection For Action 39-41 (2002) (discussing the Brundtland Report and ac-

tions taken by the United Nations regarding the Earth Charter Initiative).  

 

n137. Freyfogle, supra note 6, at 50.  

 

n138. Id.  

 

n139. Bryan Norton, Intergenerational Equity and Environmental Decisions: A Model Using Rawls' Veil of 

Ignorance, 1 Ecological Econ. 137, 146 (1989) [hereinafter Norton, Intergenerational]; see also Norton, Future, 

supra note 116, at 895 (recognizing, in a two-tiered approach, that "economic values should predominate most 

decisions" but that, where there is a "threat of serious and irreversible harms, risky activities should be consi-

dered morally forbidden").  

 

n140. E.g., David Barsmian, Monocultures of the Mind: An Interview with Vandana Shiva, Z Mag. (Dec. 

2002), available at http://www.thirdworldtraveler.com/Vandana Shiva/Monocultures Mind.html (relaying envi-

ronmental activist Shiva's criticism of Monsanto's herbicide-resistant crops as "a war against weeds" which vi-

olates principles of biodiversity essential to health).  

 

n141. Rachel Carson, Silent Spring 85 (1962) (challenging the "needless havoc" of killing "birds, mammals, 

fishes, and indeed practically every form of wildlife by chemical insecticides indiscriminately sprayed on the 

land"); see also Nash, supra note 5, at 78-82 (discussing Carson's humanitarian-based philosophy that "all life-

forms, even insects, were not commodities but deserved ethical consideration").  

 

n142. E.g., Finnis, supra note 111, at 29 (arguing that the good of a community cannot be measured in a 

computational, aggregate way).  

 

n143. Cullinan, supra note 2, at 109, 117-18 (discussing rights of natural entities to fulfill their roles within 

the Earth community and concluding that the right of a river or the "riverine" equivalent of a human right would 

be the right to flow); see also Leopold, supra note 115, at 129-32 (discussing the significance of "thinking like a 

mountain" and the knowledge that only the mountain and wolf share); see also Nash, supra note 5, at 70 (noting 

the holistic basis of Leopold's ethics).  

 

n144. Bacteriologist Rene Dubos spent his early career killing germs and his later career arguing that germs 

should not be exterminated, but that germs and people should co-exist. Nash, supra note 5, at 77 (also noting that 

Dubos won the Pulitzer Prize). Because the harmony of the world includes disease, Dubos proposed that germs 

could be controlled by antibiotics, but not exterminated. Id.  

 

n145. Ecologist David Ehrenfeld considered the smallpox virus as part of the biotic community, as much a 

product of evolution as whales, wolves, and willow trees. Nash, supra note 5, at 84-85 (also referring to the work 

on smallpox of English physician Bernard Dixon).  

 

n146. Stone 2003, supra note 20, at 45-51 (posing questions of ethic's ambitions, ethic's foundational bases, 

and moral counting). Another issue, noted by Barry alumnus Eric Hull, is the utility of species to each other, 

which becomes apparent when a species is removed from an ecosystem and other species struggle to adapt.  

 

n147. E.g., Nash, supra note 5, at 60.  

 

n148. Id. at 61 (quoting Albert Schweitzer, Philosophy of Civilization 254 (John Naish trans., 1923)).  
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n149. Id. at 71.  

 

n150. Id.  

 

n151. Id.  

 

n152. Id.  

 

n153. McFague, supra note 8, at 8 (1987).  

 

n154. E.g., Alasdair MacIntyre, After Virtue (1981).  

 

n155. E.g., Stone 2003, supra note 20, at 50 ("The moral considerability of humans is uncontroversial. By 

contrast, the moral status of Nature, somehow conceived other than as a means to human welfare, remains prob-

lematic.").  

 

n156. Lori Gruen, The Moral Status of Animals, Stan. Ency. of Phil. (2003), available at 

http://plato.stanford.edu/entries/moral-animal/.  

 

n157. E.g., Kenneth E. Goodpaster, On Being Morally Considerable, 75 J. of Phil. 308 (June 1978) [herei-

nafter Goodpaster, On Being].  

 

n158. E.g., Hans-Georg Gadamer, Truth and Method 480 (Joel Weinsheimer & Donald Marshall trans., 2d 

rev. ed. 1999) (1960) (suggesting that, since Rousseau, nature came to be conceived "as the mirror image of the 

concept of art. As the counterpart of the mind, as the non-I, nature became a polemical concept, and as such it 

has none of the universal ontological dignity possessed by the cosmos, the order of beautiful things").  

 

n159. Koons, Making Peace, supra note 10, at 35-36 (disrupting the normative center of the dominant dis-

course that "emanates from and protects the perspectives, experiences, and interests of White, Euro-American, 

heterosexual men of privilege").  

 

n160. Cullinan, supra note 2, at 115 (quoting Thomas Berry, The Origin, Differentiation and Role of Rights 

(2001)).  

 

n161. Leopold, supra note 115, at viii.  

 

n162. Ethical intuitionism asserts that propositions may be recognized as true or false, based on the faculty 

of intuition. Blackburn, supra note 18, at 198, 250 (referring to British analytic philosopher George Edward 

Moore, Principia Ethica (1903)). Phenomenology may be understood as the "science of experience." David Ab-

ram, The Spell of the Sensuous 34-35 (1996) (referring to the thought of Edmund Husserl and Maurice Merleau-

Ponty). While experience and intuition are easily discounted, we should not underestimate their capacity "to 

provide us with coherent notions about the essence of things quite independent from what we want those things 

to be." Stone 1985, supra note 16, at 31. A number of objections have been raised toward approaches based on 

intuition and experience, including the necessity of justifying a moral theory or judgment empirically. David 

Copp, Metaethics, in 2 Ency. of Ethics 1081, 1083 (Lawrence C. Becker & Charlotte B. Becker eds., 2001).  

 

n163. Elisabet Sahtouris, Earth Dance: Living Systems in Evolution passim (2000), available at 

http://www.ratical.org/LifeWeb/Erthdnce/erthdnce.pdf (tracing the evolution of Earth from stardust to a living 
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planet); Karl Kruszelnicki, The Land of Giant Elements (2003), at 

http://www.abc.net.au/science/k2/moments/s161220.htm (advising that ninety elements can be found in nature); 

Berry, Evening, supra note 61, at 21 (discussing the collapse of the first-generation supernova "whereby the ni-

nety-some elements needed for life and consciousness came into existence").  

 

n164. Sahtouris, supra note 163, at 27-91 (reviewing evolutionary steps to the first single-cell creatures on 

Earth); see also Berry, Great Work, supra note 6, at 196-201 (reflecting on the "moments of grace" that have 

marked the transformation of the universe, such as the supernova event, the appearance of the first cell, and the 

present moment, when we are making the transition from human destruction of Earth to a new "Ecozoic" Era).  

 

n165. Sahtouris, supra note 163, at 27-173; see also Cullinan, supra note 2, at 86 (discussing qualities of the 

universe, including differentiation, which refers to "an inherent tendency towards diversity, variation and com-

plexity").  

 

n166. Sahtouris, supra note 163, at 29 (excepting "the small input of meteors"); see also Berry, Great Work, 

supra note 6, at 27-28; Josh Frick, Earth Paper 6 (2007), http://www.earthjuris.org (defining Berry's observation 

that all matter on Earth is composed of the same elements as "a critical point in beginning to change our current 

thought process").  

 

n167. See Sahtouris, supra note 163, at 27, 37.  

 

n168. Id.; Frick, supra note 166, at 6-7 ("The Earth has been combining and weaving atoms together for bil-

lions of years, constantly changing the landscape and the inhabitants of Earth. All the while the same elements 

were constant and unchanging.").  

 

n169. Sahtouris, supra note 163, at 19.  

 

n170. Id. at 30-31.  

 

n171. Vladmir I. Vernadsky, The Biosphere 25 (Peter N. Nevraumont ed., David B. Langmuir trans., 1998) 

(1926) (the English translation of Vernadsky's 1926 monograph proposing that "the Biosphere is not only the 

'face of the Earth,' but is the global dynamic system transforming our planet since the beginning of biogeological 

time"); see also Sahtouris, supra note 163, at 117.  

 

n172. Sahtouris, supra note 163, at 118. For example, rock on the ocean floor may have begun as sediment 

that was passed through the metabolic processes of sand-and mud-eating worms. Id. at 119. A similar process 

may be seen in the transformation of soil by earthworms on dry land. Id.  

 

n173. Id. at 118; see also Thich Nhat Hanh, Living Buddha, Living Christ, as reprinted in Frederic Brussat 

& Mary Ann Brussat, Spiritual Literacy 134-35 (1996) ("One day as I was about to step on a dry leaf, I saw the 

leaf in the ultimate dimension. I saw that it was not really dead, but that it was merging with the moist soil in or-

der to appear on the tree the following spring in another form.").  

 

n174. Sahtouris, supra note 163, at 118.  

 

n175. Bruce Rosenblum & Fred Kuttner, Quantum Enigma: Physics Encounters Consciousness 3 (2006).  

 

n176. Fritjof Capra, The Tao of Physics 313 (4th ed. 2000).  
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n177. The "EPR experiment" was named after Einstein and his two assistants, Boris Podolsky and Nathan 

Rosen. Id. at 311. In a simplified version of the experiment, two electrons were spinning in opposite directions; 

the axis of rotation could not be defined with certainty. Id. at 312. The particles drifted apart in a way that did 

not affect their spins. Id. When they were separated by a large distance, an observer chose an axis and measured 

the spin of one of the particles. Id. at 313. The act gave both particles a definite axis of rotation. Id. In other 

words, at the instant that the measurement was performed on particle one, particle two acquired a definite spin 

along the chosen axis, even though the particles were at some distance from each other. Id. at 312-13.  

 

n178. Id. at 312.  

 

n179. Id. at 313.  

 

N180. Id. at 312.  

 

n181. Id. at 313; see also Rosenblum, supra note 175, at 7.  

 

n182. Capra, supra note 176, at 310, 313 (noting, too, that the hidden variables in classical physics are local 

mechanisms, while those in quantum physics are nonlocal connections).  

 

n183. Berry, Evening, supra note 61, at 57, 85 ("Through the principle of nonlocal causality, every atom in 

the universe is in contact with and influencing every other atom in the universe.").  

 

n184. Rosenblum, supra note 175, at 4.  

 

n185. Id.  

 

n186. In 1854, at a reception for the Governor who was trying to buy the Puget Sound lands from the Native 

Americans, Chief Seattle delivered a speech in his Duwamish language in which he is reported to have said: 

"Man did not weave the web of life; he is merely a strand in it." E.g., Ross Anderson, Myth-Quoted: Words of 

Chief Seattle Were Eloquent But Not His, Seattle Times, July 1, 1991, at A1 (recounting events surrounding the 

transcription of the speech, its historical elaboration, and the discovery that the speech now popularly attributed 
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n233. Jack A. Tuszynski & Nancy Woolf, The Path Ahead, in The Emerging Physics of Consciousness 3 

(Jack A. Tuszynski ed., 2006).  

 

n234. Id.  

 

n235. E.g., Sahtouris, supra note 163, at 177.  

 

n236. Gruen, supra note 156, at 3.  

 

n237. Education Broadcasting Corporation, Inside the Animal Mind:, Nature: Socially Aware (Education 

Broadcasting Corporation broadcast 2002), available at 

http://www.pbs.org/wnet/nature/animalmind/consciousness.html [hereinafter Inside Animal Mind].  

 

n238. Christine M. Korsgaard, Facing the Animal You See in the Mirror 6, Lecture at the Annual Harvard 

Review of Philosophy Panel: Facing Animals (Apr. 24, 2007), (transcript available at 
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n351. Potter 1986, supra note 10, at 111; see also Freyfogle, supra note 6, at 15, 38.  

 

n352. Stephen R. Perry, Loss, Agency, and Responsibility for Outcomes: Three Conceptions of Corrective 

Justice, in Joel Feinberg & Jules Coleman, Philosophy of Law 439, 442 (2000) (defining the "Kantian / Hegelian 

understanding of moral agency" in terms of self-determining agents governed by normativity, which inheres in 

the concept of free will).  

 

n353. E.g., Dov Fox, Safety, Efficacy, and Authenticity: The Gap Between Ethics and Law in FDA Deci-

sionmaking, 2005 Mich. St. L. Rev. 1135, 1139, 1192 (2005) (noting unexamined questions as to whether and 

how genetic engineering may threaten the moral status of nature in the approval process of the Food and Drug 

Administration).  

 

n354. Perry, supra note 352, at 442.  

 

n355. Diana Fritz Cates, Choosing to Feel: Virtue, Friendship, and Compassion for Friends 12-13 (1997) 

(discussing Aristotle's definition of character virtue).  

 

n356. Hayman, supra note 111, at 8.  

 

n357. Id.  

 

n358. Marion Smiley, Collective Responsibility, Stan. Ency. of Phil. 14 (2005), available at 

http://plato.stanford.edu/entries/collective-responsibility.  

 

n359. Id. at 9; see also Alasdair MacIntyre, Social Structures and Their Threats to Moral Agency, 74 Phil. 

311, 329 (July 1999), available at http://www.royalinstitute philosophy.org/articles [hereinafter MacIntyre, So-

cial Structures] (discussing imputation of responsibility beyond individuals to social and cultural order).  

 

n360. Berry, Great Work, supra note 6, at 119; see also Cullinan, supra note 2, at 69-72 (critiquing corpora-

tions as "fictional, incorporeal beings" with enormous power to harm the Earth and limited responsibility).  

 

n361. Keith Aoki, Malthus, Mendel, and Monsanto: Intellectual Property and the Law and Politics of Global 

Food Supply: An Introduction, 19 J. Envtl. L. & Litig. 397, 414 (2004) [hereinafter Aoki 2004] ("The vision of 

'one seed that feeds the world' may lead to dystopian results.").  
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n362. Id. at 401 n.8; see also Sara M. Dunn, From Flav'r Sav'r to Environmental Saver? Biotechnology and 

the Future of Agriculture, International Trade, and the Environment, 9 Colo. J. Int'l Envt. L. & Pol'y 145, 148-49 

(1998).  

 

n363. Keith Aoki, Weeds, Seeds, & Deeds: Recent Skirmishes in the Seed Wars, 11 Cardozo J. Int'l & 

Comp. L. 247, 268 (2003) [hereinafter Aoki 2003].  

 

n364. Id.  

 

n365. Id. at 272.  

 

n366. Dunn, supra note 362, at 149.  

 

n367. Id.; Ved P. Nanda, Genetically Modified Food and International Law - The Biosafety Protocol and 

Regulations in Europe, 28 Denv. J. Int'l L. & Pol'y 235, 236 (2000) (describing genetic modification through "in 

vitro nucleic acid techniques" and "fusion of cells beyond the taxonomic family" as defined by the Biosafety 

Protocol); see also Final Draft of Biosafety Protocol Approved at Montreal Meeting on Biological Diversity 

Convention, art. 3 (Jan. 29, 2000), 23 Int'l Envtl. Rep. (BNA), No. 3, 125, available at http://www.cbd.int/ biosa-

fety/protocol.shtml [hereinafter Biosafety Protocol] (defining "living modified organism" and "modern biotech-

nology").  

 

n368. Aoki 2003, supra note 363, at 249 n.3 (defining germplasm as "the complement of genes that deter-

mine an organism's characteristics"); Mohsen Al Attar Ahmed, Monocultures of the Law: Legal Sameness in the 

Restructuring of Global Agriculture, 11 Drake J. Agric. L. 139, 159 n. 131 (2006) (defining germplasm as "the 

protoplasm of the germ cells that contains chromosomes and gene [sic] that are used to determine an organism's 

characteristics"); see also Aoki 2004, supra note 361, at 403 n.15 (discussing technology of "DNA Gun"). With 

advances in genetic biotechnology, "genes from viruses, bacteria and animals may be planted in grains, fruits 

and vegetables." Nanda, supra note 367, at 236; see also Barry S. Edwards, "... and on his farm he had a geep": 

Patenting Transgenic Animals, 2001 Minn. Intell. Prop. Rev. 3, 3 n.1 (2001) (noting that a "geep" is "a transgen-

ic cross between a goat and a sheep").  

 

n369. Dunn, supra note 362, at 149.  

 

n370. Id.  

 

n371. Id.  

 

n372. Id. at 146; see also Jim Chen, Biodiversity and Biotechnology: A Misunderstood Relation, 2005 

Mich. St. L. Rev. 51, 70-71(2005) (proffering that the genetic modification produced Flav'r Sav'r tomatoes with 

a longer shelf life).  

 

n373. Dunn, supra note 362, at 146, 150 (noting, too, that "widespread commercial production of genetical-

ly altered cotton, soybeans, corn, canola, and potatoes in the United States occured [sic] in 1996").  

 

n374. Id. at 150.  
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n375. Id. (quoting Ronald E. Yates, Genetic Engineering Moves into Corn, Soy Belts "Break-through" 

Seeds Likely to Boost Yields, Transform Industries, Chi. Trib., Mar. 17, 1996, at 1).  

 

n376. Id. at 151.  

 

n377. Id.; see also Nanda, supra note 367, at 237 (reporting that, in 1999, fifty percent of soybeans, one-

third of corn crops, and "almost all canola oil" in the U.S. came from GM seed).  

 

n378. Dunn, supra note 362, at 151 (noting that "EC Borers are present in approximately seventy-five per-

cent of US cornfields and are responsible for an estimated $ 1 to $ 2 billion of lost farm revenue each year."); 

see also David Barsamian, Monocultures of the Mind, An Interview with Vandana Shiva, Z Mag., Dec. 2002, 

available at http://www.thirdworld traveler.com/ Vandana Shiva/Monocultures Mind.html (quoting environmen-

tal activist Vandana Shiva, who observed that the worms developed "rapid resistance" to the toxin produced by 

Bt corn).  

 

n379. Dunn, supra note 362, at 153; see also Nanda, supra note 367, at 237-38.  

 

n380. Dunn, supra note 362, at 155.  

 

n381. Id. "Biological diversity" is defined by the Convention on Biological Diversity as "the variability 

among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic ecosystems 

and the ecological complexes of which they are part; this includes diversity within species, between species and 

of ecosystems." United Nations Conference on Environment and Development: Convention on Biological Di-

versity 31 I.L.M. 818, 823 art. 2 (1992), available at http://www.cbd.int.convention/convention.shtml [hereinaf-

ter Conv. Bio. Diversity].  

 

n382. Ahmed, supra note 368, at 144; Carmen Gonzalez, Markets, Monocultures, and Malnutrition: Agri-

cultural Trade Policy through an Environmental Justice Lens, 14 Mich. St. J. Int'l. L. 345, 359 (2006); see also 

Aoki 2003, supra note 363, at 305-06 (discussing politics of germplasm in terms of the industrialized countries 

of the Northern hemisphere and the developing countries of the Southern hemisphere).  

 

n383. Ahmed, supra note 368, at 144 n.32.  

 

n384. Id.; see also Gonzalez, supra note 382, at 360.  

 

n385. Ahmed, supra note 368, at 144 n.32 (citing Cary Fowler & Pat Mooney, Shattering: Food, Politics, 

and the Loss of Genetic Diversity 59 (1990)).  

 

n386. Gonzalez, supra note 382, at 359-60; Barsamian, supra note 378, at 2 (interviewing Vandana Shiva, 

who advised that the Green Revolution "left farmers impoverished ... [and] was about selling more chemicals").  

 

n387. Ahmed, supra note 368, at 143-45.  

 

n388. Id.  

 

n389. Id. at 143, 147 (describing subsistence farming in terms of growing staple foods for local consump-

tion).  
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n390. Id. at 150.  

 

n391. In a global economic context, the growth and consolidation of agrochemical companies were sup-

ported by trade liberalization policies and the northern legal regime of protection of private property, including 

ownership and patenting of intellectual property. Gonzalez, supra note 382, at 346; Ahmed, supra note 368, at 

150 (noting that "the top three agrochemical companies - DuPont-Pioneer, Monsanto and Novartis - are also the 

top three seed controlling companies worldwide"). As agrochemical companies engaged in genetic engineering, 

they also sought and obtained patents on genetically modified seeds. Aoki 2003, supra note 363, at 286-304 

(discussing major cases in the "seed wars," including the leading case of Diamond v. Chakrabarty, 447 U.S. 303 

(1980), which held that genetically altered organisms, i.e. genetically engineered oil-eating bacteria, were pa-

tentable subject matter). Germplasm that was genetically modified by agrochemical companies became the pa-

radigm of intellectual property. Ahmed, supra note 368, at 159. In this process, seeds were re-classified from be-

ing products of nature to products of industry. Id.  

 

n392. Nanda, supra note 367, at 236; Ahmed, supra note 368, at 151 (discussing "pseudo-benefits of indus-

trial agriculture").  

 

n393. Gonzalez, supra note 382, at 355, 359-60.  

 

n394. Ahmed, supra note 368, at 147-48.  

 

n395. Gonzalez, supra note 382, at 359-60; Sarah Ruth van Gelder & Vandana Shiva, Earth Democracy - 

An Interview with Vandana Shiva, Yes! Mag., Winter 2003, available at 

http://www.yesmagazine.org/article.asp?ID="570.  

 

n396. Ahmed, supra note 368, at 148.  

 

n397. Id. at 149 (citing Cary Fowler & Pat Mooney, Shattering: Food, Politics, and the Loss of Genetic Di-

versity 58 (1990)).  

 

n398. Id. In addition to the chemical-and capital-intensity of monoculture, it required skills - such as harvest 

storage and management, marketing, and finance - that traditionally have not been needed by subsistence far-

mers. Id. at 160. Farmers in the South found that they could not compete with cheap corn that was subsidized by 

the United States. Gonzalez, supra note 382, at 345. Due to factors such as these, a number of farmers in the 

South accumulated debt (underwritten by seed companies), lost their farms and then their livelihoods. Barsa-

mian, supra note 378, at 3. Monoculture has been criticized as spurring the loss of small-scale subsistence farms 

and their consolidation into large-scale agribusiness. Gonzalez, supra note 382, at 346.  

 

n399. Aoki 2004, supra note 361, at 402; Freyfogle, supra note 6, at 131.  

 

n400. Gonzalez, supra note 382, at 349-50.  

 

n401. Ahmed, supra note 368, at 143.  

 

n402. Barsamian, supra note 378, at 1-2.  

 

n403. Id.  
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n404. Aoki 2003, supra note 363, at 255; Carol B. Thompson, International Law of the Sea / Seed: Public 

Domain versus Private Commodity, 44 Nat. Resources J. 841, 850 (2004).  

 

n405. Nic Paget-Clarke, Interview with Vandana Shava, The Role of Patents in the Rise of Globalization, In 

Motion Magazine 4 (Mar. 28, 2004), available at http://www.inmotionmagazine.com/global/vshiva4 int.html.  

 

n406. Aoki 2003, supra note 363, at 253-54, 293 (discussing Monsanto Canada, Inc. v. Schmeiser, T-1593-

98 (Mar. 29, 2001) [FCT] 256, available at http://decisions.fct-cf.gc.ca/fct/2001/2001fct256.html in which a Ca-

nadian farmer was found liable for patent infringement when pollen from Monsanto's patented canola seed was 

carried by the wind onto his crops and mixed with his non-genetically modified canola plants); see also The Fu-

ture of Food (Lily Films 2004) (interviewing Percy Schmeiser).  

 

n407. Aoki 2003, supra note 363, at 255; see also News Release, Monsanto Company, Monsanto Company 

Completes Divestiture of Stoneville and NexGen Businesses, Begins Combining Delta and Pine Land Business 

(June 19, 1999) (on file with author) (reaffirming its policy "not to develop or utilize sterile seed technology"); 

but see News Release, Organic Consumers Association, Monsanto Breaks Promise to Abandon Terminator 

Technology (Apr. 23, 2003) (on file with author).  

 

n408. Aoki 2004, supra note 361, at 402 n.12.  

 

n409. Id.  

 

n410. Ahmed, supra note 368, at 156.  

 

n411. Id.  

 

n412. Aoki 2003, supra note 363, at 307.  

 

n413. Id.  

 

n414. Id.  

 

n415. Dunn, supra note 362, at 157.  

 

n416. Id.  

 

n417. Id.; see also The Future of Food (Lily Films 2004) (reporting that only four varieties of potatoes are 

currently widely grown).  

 

n418. E.g., Aoki 2003, supra note 363, at 306 (referring to the industrialized countries of the Northern He-

misphere and the developing countries of the Southern Hemisphere).  

 

n419. Aoki 2004, supra note 361, at 407.  

 

n420. Chen, supra note 372, at 53.  
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n421. Thompson, supra note 404, at 850.  

 

n422. Id.; Andrew Pollack, Patenting Life: A Special Report, N.Y. Times, Nov. 26, 1999, at A1 (discussing 

seed exchanges and food security).  

 

n423. Aoki 2003, supra note 363, at 261-63 (citing Jack Kloppenberg, Jr., First the Seed: The Political 

Economy of Plant Biotechnology, 1492-2000 (1988)).  

 

n424. Id.; see also Sanjeev Saxena & Anurudh K. Singh, Revisit to Definitions and Need for Inventorization 

or Registration of Landrace, Folk, Farmers' and Traditional Varieties, 91 Current Sci. 1451 (Dec. 2006) (noting 

that landrace "generally has been used to designate all the genetic material collected from cultigens" in farmers' 

fields and, at other times, landrace refers to folk variety, farmers' variety, or traditional variety).  

 

n425. Aoki 2003, supra note 363, at 305 (quoting Kloppenberg, supra note 180 (1988)).  

 

n426. Ahmed, supra note 368, at 146.  

 

n427. Thompson, supra note 404, at 850; see also Rosita Arvigo, Sastun: My Apprenticeship with a Maya 

Healer (1994) (relaying the story of Mayan healer Don Elijio and the Belize Ethnobotany Project).  

 

n428. Ahmed, supra note 368, at 156.  

 

n429. Id. at 160.  

 

n430. Id.  

 

n431. Aoki 2003, supra note 363, at 305-12; Thompson, supra note 404, passim (discussing the seabed as 

the common heritage of humanity under the international law of the sea and urging the same philosophy for the 

"international law of the seed").  

 

n432. Thompson, supra note 404, at 853.  

 

n433. Conv. Bio. Diversity, supra note 381. There are currently 190 parties to the convention, with 168 sig-

natures. Id. The United States has signed, but has not ratified the CBD. Kirsten N. Jabara, The Biosafety Proto-

col, 8 U. Balt. J. Envtl. L. 121, 129 (2001).  

 

n434. Conv. Bio. Diversity, supra note 381, at pmbl., art. 3, art. 15.  

 

n435. Aoki 2004, supra note 361, at 427-443 (discussing the common heritage standard in the nonbinding 

1983 International Undertaking on Plant Genetic Resources, which became the binding 2004 International Trea-

ty on Plant Genetic Resources, and more comprehensive treatment of farmers' and breeders' rights without effec-

tive vindication of those rights).  

 

n436. General Agreement on Tariffs and Trade - Multilateral Trade Negotiations (the Uruguay Round): 

Agreement of Trade-Related Aspects of Intellectual Rights, Dec. 15, 1993, 33 I.L.M. 81 (1994) [hereinafter 

TRIPs].  
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n437. World Trade Organization, Understanding the WTO 10, 39 (2007), available at 

http://www.wto.org/english/thewto [hereinafter Understanding the WTO]. The Uruguay Round, which lasted 

from 1986 to 1994, expanded GATT to cover trade in services, inventions, and intellectual property. Id. at 10.  

 

n438. TRIPs, supra note 436, at art. 27; see also Understanding the WTO, supra note 437, at 10, 39; Muria 

Kruger, Harmonizing TRIPS and CBD: A Proposal from India, 10 Minn. J. Global Trade 169, 179-80 (2001) 

(noting, too, a twenty-year minimum period for protection of patents and criminal sanctions for infringements 

under TRIPs).  

 

n439. TRIPs, supra note 436, at art. 27(1); Aoki 2004, supra note 361, at 426.  

 

n440. TRIPs, supra note 436, at art. 27(3)(b); Amy Nelson, Is There an International Solution to Intellectual 

Property Protection for Plants?, 37 Geo. Wash. Int'l Rev. 997, 1019 (discussing problems with differing forms of 

plant protection in different countries).  

 

n441. Ahmed, supra note 368, at 150. Another complaint is that the understanding of intellectual property 

rights at the core of TRIPs irreconcilably conflicts with communal understandings of knowledge that are at the 

heart of the cultures of many countries in the South. Chen, supra note 372, at 53. Because developing countries 

cannot forego membership in GATT to protest a particular treaty, they are forced to comply with TRIPs and to 

adopt a legal regime that is at odds with cultural norms. Kruger, supra note 438, at 182 (relaying the charge that 

northern countries circumvented U.N.'s established World Intellectual Property Organization and used GATT as 

the platform for international intellectual property agreements as a means of forcing developing countries to 

comply with TRIPs); Remigius N. Nwabueze, Ethnopharmacology, Patents and the Politics of Plants' Genetic 

Resources, 11 Cardozo J. Int'l & Comp. L. 585, 591-92 (2003). Taking advantage of the economic vulnerability 

of developing countries, TRIPs imposes northern standards as universal norms. Ahmed, supra note 368, at 154-

55 (noting that intellectual property norms dictate the language of the debate, disallowing any opposition that is 

not framed in private property terms); but see Kruger, supra note 438, at 181 (noting problem of industries based 

on counterfeiting in some developing countries). Global IP norms, therefore, "actively reorganize the social or-

der of cultures by altering perceptions of knowledge and property, effectively transforming internal systems and 

practices." Ahmed, supra note 368, at 154. As a result, not only biological diversity, but also cultural diversity, is 

lost. Id. at 160-63.  

 

n442. Ahmed, supra note 368, at 146.  

 

n443. Gonzalez, supra note 382, at 357.  

 

n444. Nwabueze, supra note 441, at 606 (suggesting that compensation to accompany intellectual property 

protection would provide incentives to conserve biodiversity); Aoki 2004, supra note 361, at 433-34 (observing 

that the CBD sought to provide economic incentives "for developing countries to conserve their biodiversity ra-

ther than seek quick gains through activities, such as deforestation, that result in the destruction of biodiversi-

ty."); see also Valentina Tejera, Tripping Over Property Rights: Is it Possible to Reconcile the Convention on 

Biological Diversity with Article 27 of the TRIPS Agreement?, 33 New Eng. L. Rev. 967, 987 (1999) (arguing 

that intellectual property protection is necessary to support "economic incentives for spending millions of dollars 

on research for a new cure").  

 

n445. Ahmed, supra note 368, at 153.  

 

n446. Aoki 2003, supra note 363, at 313, 329; Nwabueze, supra note 441, at 595 (advising that "TRIPS es-

tablishes a system of private property which conceptually excludes ethnobotanical knowledge and informal in-

novation, characterized by common ownership and free access.").  

 



Page 55 

25 Pace Envtl. L. Rev. 263, * 

n447. Chen, supra note 372, at 55. Developing countries have accused northern countries of "biopiracy" - 

taking the biological diversity of southern countries to produce huge profits, none of which has been shared with 

the countries that nurtured the plants. Id. at 55. In the eyes of indigenous people in the South, plants are sources 

of "ethnobiographical knowledge" that is being threatened by practices in the industrial North. Id. at 56; see also 

Arvigo, supra note 427, passim (relaying the healing properties of plants offered by Mayan healers as part of the 

Belize Ethnobotany Project).  

 

n448. Conv. Bio. Diversity, supra note 381, at art. 8(j). However, protection and compensation would seem 

to be unavailable through patenting of the innovations of indigenous communities because intellectual property 

rests on individual, rather than communal rights. E.g., Kruger, supra note 438, at 203. The CBD seems to con-

template the practice of "bioprospecting," in which contractual relationships are formed between holders of tra-

ditional knowledge and biotechnology firms. E.g., Dunn, supra note 362, at 159 (noting the example of the 

agreement of drug manufacturer Merck to support the research staff of INBio, a non-profit organization in Costa 

Rica, in return for the exclusive use of extracts of plants, insects, and microorganisms). In addition, a criticism of 

the "hidden objectives" of the CBD is that it ensures "a steady, unhindered and available supply of South's bio-

logical resources ... for the pharmaceutical and biotechnological needs of developed countries, in exchange for a 

clearly delineated and limited technological consideration." Nwabueze, supra note 441, at 603.  

 

n449. Thompson, supra note 404, at 856; Aoki 2003, supra note 363, at 248 (referring to Kloppenburg, su-

pra note 424, at 152).  

 

n450. Aoki 2003, supra note 363, at 306.  

 

n451. E.g., Gonzalez, supra note 382, passim (discussing food security and trade injustice); Ahmed, supra 

note 368, at 161 (noting that "food is fundamental in the defining of cultural identity.").  

 

n452. Saritha Rai, India-U.S. Fight on Basmati Rice Is Mostly Settled, N.Y. Times, Aug. 25, 2001, at C1 

(reporting the initial grant of a broad patent to Ricetec, followed by an outcry, the withdrawal of 15 claims, and 

the patenting of three varietal strains).  

 

n453. Gonzalez, supra note 382, at 363-64.  

 

n454. Id. (advising that, by the mid-1980s, almost three-quarters of Latin American countries and two-thirds 

of African countries were operating under structural adjustment programs overseen by the World Bank and the 

International Monetary Fund); Ahmed, supra note 368, at 148 (critiquing "export-driven monocropping").  

 

n455. Ahmed, supra note 368, at 149 (noting the disruption of farming communities "by entrenching eco-

nomic and class divisions"). The result of the CBD, some assert, has left indigenous communities and their 

knowledge to be exploited by their own states. Kruger, supra note 438, at 179.  

 

n456. Pollack, supra note 422, at A1.  

 

n457. Id.  

 

n458. Id.  

 

n459. Harish Mehta, Biodiversity Gains Must Be Equitably Distributed, Bus. Times Singapore, Mar. 11, 

2005, at BT.  
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n460. Pollack, supra note 422, at A1.  

 

n461. Id. (quoting Abbott vice president Michael Williams).  

 

n462. Id.; see also Andrew Trew, Regulating Life and Death: The Modification and Commodification of 

Nature, 29 Tol. L. Rev. 271, 315-20 (1998) (posing ethical questions arising out of gene therapy, including 

"back door eugenics").  

 

n463. Pollack, supra note 422, at A1.  

 

n464. Id.  

 

n465. Id.  

 

n466. Id. (quoting Tewolde Berhan Gebre Egziabher, general manager of the Ethiopian Environmental Pro-

tection Agency).  

 

n467. Aoki 2003, supra note 363, at 305.  

 

n468. E.g., Ahmed, supra note 368, at 150, 159.  

 

n469. Thompson, supra note 404, at 853.  

 

n470. Nash, supra note 5, at 155 (discussing the philosophy of Paul W. Taylor that human beings, as the 

moral agents in the biosphere, are obligated to restrain our impact on nature).  

 

n471. See discussion at section IV. A., supra.  

 

n472. MacIntyre, Social Structures, supra note 359, at 10.  

 

n473. "Because humankind can circumvent evolutionary law, it is incumbent upon him, say evolutionary 

biologists, to develop another law to abide by if he wishes to survive, to not outstrip his food base. He must learn 

restraint. He must derive some other, wiser way of behaving toward the land." Lopez, supra note 240, at 38.  

 

n474. E.g., Emmenegger, supra note 26, at 550, 558 (tracing stages of development of environmental ethics, 

from valuing only human self-interest in protecting environment to recognizing the intrinsic value of nature).  

 

n475. United Nations Millennium Ecosystem Assessment Board, The Millennium Ecosystem Assessment 

Report Series, Ecosystems and Human Well-being: Current State and Trends 831 (2005), 

http://www.millenniumassessment.org [hereinafter Millennium Assessment].  

 

n476. Id. at 14; see also United Nations Millennium Ecosystem Assessment Board, The Millennium Eco-

system Assessment, Ecosystems and Human Well-being: Biodiversity Synthesis 8 (2005), 

http://www.millenniumassessment.org [hereinafter Biodiversity Synthesis].  
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n477. Millennium Assessment, supra note 475, at 14; Biodiversity Synthesis, supra note 476, at 2, 8 (de-

scribing cultivated systems as "areas where at least 30% of the landscape is in croplands, shifting cultivation, 

confined livestock production, or freshwater aquaculture").  

 

n478. Biodiversity Synthesis, supra note 476, at 28. One-fifth of the world's cultivated area is irrigated, 

which has increased pressure on inland water ecosystems, which are in the poorest condition of any broad eco-

system type. Millennium Assessment, supra note 475, at 14, 18. By 1985, up to sixty-five percent of freshwater 

wetlands had been drained for agriculture in North America and Europe. Id. at 14.  

 

n479. Millennium Assessment, supra note 475, at 96.  

 

n480. Id. at 5-6, 96.  

 

n481. Id. at 16.  

 

n482. Id. (noting that, after centuries of extreme deforestation, the forest cover increased in North Ameri-

can, Europe, and North Asia from 1990-2000).  

 

n483. Id.  

 

n484. Alex Bellos, Roads Plan Could Destroy Brazilian Amazon by 2020, Guardian (London), Jan. 20, 

2001, at 18.  

 

n485. Indira A.R. Lakshmanan, Amazon Highway is Route to Strife in Brazil, Boston Globe, Dec. 27, 2005, 

at A1.  

 

n486. Id. In addition, the Amazon rainforest is drying up. Stern, supra note 63, at vii. With warming of two 

to three degrees Celsius, the rainforest could be significantly, if not irrevocably, damaged. Id.  

 

n487. Biodiversity Synthesis, supra note 476, at 8.  

 

n488. Millennium Assessment, supra note 475, at 834 (emphasis in original).  

 

n489. Id.  

 

n490. Biodiversity Synthesis, supra note 476, at 47 fig. 3.7 (reflecting data on 555 terrestrial, 323 freshwa-

ter, and 267 marine species).  

 

n491. Id. at 4-5.  

 

n492. Ahmed, supra note 368, at 146.  

 

n493. Id. at 143-44.  

 

n494. Id. at 147; see also Gonzalez, supra note 382, at 356.  
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n495. E.g., Thompson, supra note 404, at 865 n. 99 (citing an initiative among non-governmental organiza-

tions that the "intrinsic value of the Earth's gene pool ... precedes its utility and commercial value"). Moreover, 

nature, itself, "abhors uniformity." Berry, Great Work, supra note 6, at 149.  

 

n496. Nanda, supra note 367, at 237 n.12 (citing Robert C. Cowen, New Findings Say Genetically Altered 

Corn Can Poison the Soil, Christian Sci. Monitor, Dec. 2, 1999, at 2 and Paul Brown, From Gung-ho to Accep-

tance of Legitimate Concerns, Guardian (London), Feb. 28, 2000, at 6).  

 

n497. Id.  

 

n498. Id.  

 

n499. Id.  

 

n500. Biodiversity Synthesis, supra note 476, at 8.  

 

n501. United Nations Millennium Ecosystem Assessment Board, The Millennium Ecosystem Assessment, 

Ecosystems and Human Well-being: Synthesis 2 (2005), http://www.millenniumassessment.org [hereinafter 

Millennium Synthesis].  

 

n502. Millennium Assessment, supra note 475, at 834; see also Carson, supra note 141, at 93 (describing the 

devastating effects on the ecological chain of life of chemical spraying).  

 

n503. Biodiversity Synthesis, supra note 476, at 9.  

 

n504. Berry, Evening, supra note 61, at 98-99; see also Carson, supra note 141, passim.  

 

n505. Soil Association, Policy Document: Soil - The Importance and Protection of a Living Soil (Dec. 1, 

2005), available at http://www.soilassociation.org/web/sa/saweb.nsf [hereinafter Soil Association]; see also Hen-

ry David Thoreau, Walden 147 (Brooks Atkinson ed., Random House 1992) (1854) (describing his work as 
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