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The Green Monks of Burma: 
The Role of Monks and Buddhist Civil Society in 

Environmental Conservation in Burma
Dominic Nardi

Introduction
In recent years, scholarship on Southeast Asian environmental 

anthropology has turned to the influence of Buddhism and Buddhist monks 
in environmental conservation.  While much has been written on the role of 
Thailand’s ecology monks1 and Cambodia’s Mlup Baitong project,2 few have 
written about the interaction between Buddhist civil society and environmental 
conservation in Burma.3  Due to Burma’s relative political isolation and 
inhospitable climate for foreign environmental initiatives, this relationship 
remains something of an academic enigma.  Conservationists who work in 
the country regularly acknowledge that Buddhism seems to have a positive 
impact, yet they have not studied the issue in any detail.

Despite this gap in the literature, this article will show that actors 
in Buddhist civil society, namely the laypeople, intelligentsia, and monks, 
have begun to play a role in Burma’s environmental protection.  They spread 
environmentally conscious norms, as well as help directly with conservation 
projects.  In comparison to other Southeast Asian countries, the environmental 
role of these segments of civil society remains relatively limited.  However, 
some of the Buddhist environmentalist phenomena occurring in neighboring 
countries can also be found in Burma.  In short, the activities of some of the 
actors, particularly the monks, may surprise readers in their innovation and 
depth.

Background on Burma’s Environmental Crisis
Burma possesses ecological hotspots and forests unlike those found 

anywhere on Earth.  The Worldwide Fund for Nature and Conservation 
International have both proclaimed it a region of exceptionally high biodiversity.  
Much of the country, until recently, had been closed to foreigners due to civil 
war and domestic politics.  Unlike its neighbors, Burma still has 52.3% of its 
forest cover, one of the highest percentages in Southeast Asia.4  These forests 
include over 60% of remaining natural teak forests globally, which supply 
around 75% of the world’s commercial teak products.5

At the start of the twenty-first century, increased logging from foreign 
and domestic sources threatens this biodiversity.  According to the UN Food 
and Agriculture Organization (FAO), Burma loses an average of 1.4% of its 
forest cover per year.6  Since Burma opened its doors to the outside world post-
1988, Thailand and China, which have both implemented domestic logging 
bans in their own countries, eagerly turned to Burma’s forests for timber.  
Illegal timber exports from Burma’s border areas have boomed in the past few 



GUJOE6

years.7  In Central Burma, population growth near forested areas has led to an 
increase in shifting cultivation, forest conversion for fuelwood, and commercial 
palm plantations.8

The pressures on Burma’s poor force many to hunt wildlife, either for 
subsistence or sale, most often to China.  Subsistence hunting for bushmeat 
reduces the availability of natural prey for local predators, such as tigers.9  The 
past two decades have seen the disappearance of the Sumatran Rhinoceros and 
reduced Eld’s deer and tiger populations to critically low rates.10  Currently, 
there are only around 10,000 Asian elephants left in Burma, over half of which 
work in captivity.11  Unmitigated hunting will continue to threaten Burma’s 
wild megafauna populations.
 Burma does not yet face the scale of industrial pollution issues 
Thailand does.  Industrialization only began in earnest since the beginning of 
the SLORC/SPDC era.  Unfortunately, tourist hotels, factories, and automobile 
have all begun to take their toll on the environment.  Litter mars much of the 
countryside, and even accumulates in national parks.  The environmental 
impact of Burma’s growing economy will only worsen, especially if its real GDP 
growth rate continues to exceed 5%, as it did in 2003.12 

Background on Green Buddhist Philosophy
 Many prominent Buddhism scholars accept that Buddhism contains 
many eco-friendly principles. According to classic Buddhist texts, the Buddha 
lays down specific rules to respect life.  In the Cullavagga, the Buddha explains 
that a priest who had been killed by a poisonous snake must have failed to 
cultivate friendship with the snake families, a strikingly different view from 
the Christian view of the satanic snake.  Indeed, Buddha goes on to note:
  Creatures without feet have my love,
  And likewise those that have two feet,
  And those that have four feet I love,
  And those, too, that have many feet13

This is an example of the practice of metta, compassion toward all living beings.  
Indeed, a Buddhist layperson’s first precept is “I abstain from destroying or 
killing Life.”

Metta can also extend to trees and plants.  Buddhaghosa, an Indian 
monk of the early fifth century and major contributor to teachings of the more 
conservative Theravada sect, recounts the story of a monk who chops down a 
tree that held a tree spirit.  While the monk is cutting, the tree spirit turns into 
a young girl, but the monk continues to swing his axe and severs the child’s 
arm.  After this incident, the Buddha laid down strict rules prohibiting monks 
from injuring plants and trees.14  Some scholars even claim that the original 
reason for the rainy season retreat was to minimize the trampling of grasses 
and plants by wandering monks.15
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However, one should always keep in mind that perhaps the most compelling 
reason for monks to involve themselves in environmental activities is to 
eliminate suffering.  The renowned Thai “ecology monk” Phrakhru Pitak 
Nanthakhun recounts a story in which his father shot a female monkey, 
leaving its baby orphaned.  He claims witnessing the agony of the abandoned 
baby inspired him to follow the Buddhist path to purge such suffering and 
at the same time take an active concern for the environment.16  While the 
philosophical underpinnings described above may encourage such work, the 
direct reality with which Buddhist environmentalists are faced most likely 
shape their immediate responses.

The Actors 1: Buddhist Laypeople 
 The Buddhist laypeople comprise the first important group involved 
in Burma’s Buddhist environmentalism.  It is important to take a closer look 
at this sector of Buddhist civil society, as much of the scholarship on Buddhist 
environmentalism in Burma focuses on them.  While only a minority of Burmese 
Buddhists has a conscious concern for the environment, scholars argue the 
principles of Buddhism inherently lead them to live a more ecologically 
sustainable lifestyle.17  This can be accomplished by direct mechanisms (both 
positive and negative), such as merit-based incentives against excessive hunting 
or logging, as well as indirect mechanisms, such as pursuing the “middle path” 
to materialistic consumption.

The tradition of positive merit inducements for environmental 
protection has a long history.  During the Buddha’s time, in the Kingdom of 
Kosala, Prince Jeta donated a park to the Buddha as an expression of goodwill.18  
The Buddha himself, proclaiming the virtues of trees in providing shade for 
travelers, declared, “Planters of groves and fruitful trees… for ever doth the 
merit grow.”19  As such, in 1084, King Kyanzittha ordered the reforestation of 
the Ayeyarwady valley and created game preserves as part of a series of merit-
based programs.20  Centuries later, the increased role of the Buddhist sangha 
in Burmese society led King Shembuan to issue a proclamation forbidding the 
killing of animals.21  In the 1800s, pious King Mindon took one of the first steps 
in conservation land management when he declared the area surrounding 
present-day Mandalay a wildlife sanctuary.22  More mundane efforts include 
citizens planting trees or caring for gardens in Yangon.  These individuals 
see their acts as a means to gain merit, a positive stimulus for environmental 
protection.

One can also find many examples of negative merit incentives against 
acts of environmental destruction.  In some forests, locals believe that nats, 
animist spirits incorporated into Burmese Buddhism, protect certain trees 
and haunt those who disturb them.23  Also, forest monks have shaped the 
perceptions of the value of forests.  Their activities give the forests added prestige 
and sanctity as a place for meditation in Burma.24  Furthermore, a Buddhist 
belief in the cycle of rebirth crosses animal boundaries.  Consequently, even an 
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insect could have existed as a human in a former life.  This makes the killing 
of any living animal for purposes other than subsistence a sin.25  The monks in 
Alaungdaw Kathapa National Park explain this to villagers through the story of 
U Bo Swa, who accidentally shot his brother while hunting deer.26

 Indirectly, Buddhism can encourage people to live an environmentally 
sustainable lifestyle by urging 
them to take the “middle path” 
and avoid extreme material 
consumption.  Just as craving 
leads to grief, the reduction of 
desire achieves the Buddha’s 
goal of eliminating suffering.  
This cutback in consumption has 
the added benefit of alleviating 
the demand for natural 
resources.  E.F. Schumacher, 
the most articulate spokesman 
of “middle path” economics, 
based his book, Small is 
Beautiful,27 on principles he 
discovered while employed in 
Burma.  He and his followers 
suggest that Buddhism has moderated materialism in Buddhist countries.

While these tenets represent the beliefs embodied by Buddhism, a trip 
to Burma quickly reveals that the reality falls far short of the ideal.  Burma 
already faces grave environmental problems.  All too many villagers succumb 
to the temptation of quick profits that can be had by logging and hunting.  
Critics point out that the hold of Buddhism over the populace in a modernizing 
society cannot alone limit environmental damage.  Environmental historian 
Taun Yi-fu correctly notes that, despite Western perceptions, Eastern religions 
and environmental attitudes often do not translate into better environmental 
practice.28  In an analysis of Buddhist spending in Burma, Spiro claims that 
while religion plays a role, it is often more cognitive than motivational.29  
He observes that individuals may pursue the above actions for recognition 
or other personal gain.  Yet, despite ulterior motives, the fact stands that a 
cognitive or motivational response to eco-friendly Buddhist teachings can 
yield environmental benefits.

The lack of a common awareness of Buddhism’s environmental 
principles confines their effectiveness as tools of conservation.  Most people 
with whom I met, outside of those already engaged in environmental activities, 
did not appreciate Buddhist environmental norms.  Even the well-known 
writer Juu does not employ Buddhist beliefs to spread her environmental 
message.  However, most Buddhists, once introduced to the idea, agreed that 
environmental destruction and greed cause suffering, and therefore should be 

Dominic Nardi
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perhaps the most compelling reason 
for monks to involve themselves in 
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suffering.”
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limited.

The Actors 2: Buddhist Intelligentsia
Fortunately, some committed Buddhist philosophers and 

environmentalists are trying to educate the Buddhist populace on environmental 
issues using Buddhism as a vehicle.  They use a variety of media, including 
newspaper articles and academic research.  Though this group of intelligentsia 

is small and not organized, it should 
be considered an important group 
in that it has the capacity, through 
the use of the popular vehicle of 
Buddhism and the modern media, to 
spread environmental norms to the 
wider public.

 As one would expect, members of this 
intelligentsia come from a variety of backgrounds.  For example, Daw Kyi Kyi 
Hla, a professor of Buddhist Philosophy at Yangon University, delved into 
environmental issues only recently with a paper on the ethics of sustainable 
development.30  On the other hand, U Ohn serves as General Secretary for 
Burma’s principal environmental NGO, the Forest Resource and Environmental 
Development and Conservation Association (FREDA), and takes an interest in 
Buddhist philosophy outside his official duties.  Whatever their background, 
these intellectuals share a common belief: that Buddhism expounds tenets that 
reinforce the ideas of environmental protection and sustainable development.
 While the Burmese press mentions environmental issues less 
frequently than the Western media, most opinion articles regarding the 
environment in recent years refer to Buddhism as a moral justification for 
conservation.  For example, U Maung Maung Soe Tint, a retired ambassador, 
wrote a piece last spring for The New Light of Myanmar calling upon people to 
extend their conception of metta, or compassion to the natural world.31  Some 
articles have even more practical conservation suggestions.  In an editorial in 
Myanmar Perspectives Magazine, Daw San San Aye suggests, “The religious 
merit gained from planting a tree is equal to the merit gained from building 
a monastery or a rest house,”32 a plea to people to plant trees.  Such articles 
are a direct appeal to the public at large to take an interest in environmental 
issues because of their faith in Buddhism and potential for merit.  While some 
of these articles mention concerns of ecosystem sustainability, they do not rely 
on scientific predictions of ecological disaster.33

One should also note that Burma’s Buddhists have made an impact 
on the study of Buddhist environmentalism internationally by providing their 
viewpoint.  U Ohn wrote an article on Buddhism for the book Heaven, Earth, 
and I that featured selections from a variety of Asian cultural traditions.34  
Whereas other Buddhism-focused articles in the book discuss the role of the 
monks and scholarship, U Ohn focuses on the Buddhist citizen‘s role and the 

“...the few trees remaining 
in the Central Dry Zone of 

the country are often those 
surrounding Buddhist 

monastaries or nat 
shrines” 
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pursuit of a “middle-path” economics.  This focus on individual responsibility 
as opposed to wider, systemic changes or the sangha permeates much of the 
work of this group of intellectuals, and no doubt is a result of the present 
socioeconomic and political circumstances of the country.
 Despite these stirrings of intelligentsia, two factors are 
uncharacteristically missing from their work.  First, members of this 
intelligentsia do not appear to have much formal intellectual communication 
with each other.  In other countries, scholars hold conferences on Buddhist 
environmentalism.  However, these Burmese intellectuals do not even cite 
other articles in the field (although some refer to foreign works such as 
E.F. Schumacher’s).  Government restrictions on academic freedom and 
communication are at least partly responsible for this.
 The second conspicuous absence regards the apparent lack of a role 
for Buddhist monks in the writings of these intellectuals.  As the leaders of 
Buddhist life and ritual in most communities, one would assume that any 
Buddhist environmentalism must include monks.  The authors interviewed 
dismiss this idea, claiming the monks in Burma have little interest in 
environmental issues.  Indeed, one environmentalist generalized that the 
monks in Thailand and Cambodia focus more on social work, whereas in 
Burma they concentrate on meditation.35  As I argue in the discussion of the 
Buddhist monks below, this perception by the intelligentsia is probably a gross 
simplification at best, if not inaccurate.  Along with this, it is important to note 
that few of these intellectuals are themselves monks, which may help explain 
the lack of emphasis on the sangha as a tool for environmentalism.

The Actors 3: Buddhist Monks
 Certainly not all of Burma’s monks have become active 
environmentalists.  Yet, quite a few have become similar to what Darlington 
calls the “ecology monks” in Thailand.  In particular, Burmese monks near 
national parks play an important role as a bridge between conservationists and 
the community.  Contact with international NGOs and the Forest Department, 
though limited, encourages these efforts.  Other monks have taken on a more 
local role by using their influence to protect areas around their monasteries, 
with little or no formal contact at all with the environmental community.  
The following sections classify the ecology monks according the conservation 
function they play.

1) National Park Monks
 Monks near national parks who take an interest in environmental 
protection rely mostly on their ability to exert influence, or awza, over the 
local villagers.  Every year in Alaungdaw Kathapa National Park (AKNP), 
over 100,000 pilgrims come to see the holy Kathapa shrine.  While this could 
become an ecological nightmare, monks instruct penitents not to harm the 
wildlife and trees.   These sermons, often called ‘sanctity of life’ sermons, help 
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limit the damage during the pilgrimages.36  The head monk of Kabaing Village 
cosponsors occasional film showings in his monastery on environmental 
health issues for local villagers with the help of outside environmentalists.37  
The monasteries also have bulletin boards with photographs of wildlife to 
educate villagers.  According to one interview, monks sometimes help patrol 
park grounds to stop illegal logging.  Not only can this result in arrest and 
punishment,38 but also the shame of being caught by a monk would humiliate 
the offender.

The park monks have become a welcome source of assistance for both 
international and domestic conservation programs.  Some monks around the 
national parks play host to environmental researchers from organizations such 
as the Smithsonian Institute and the Wildlife Conservation Society, which was 
especially useful in the early 1990s before many of the parks had infrastructure.39  
The Chairman of FREDA goes so far as to claim that the support of the 
sayadaws (senior monks) is “an essential part of [the conservation program’s] 
success.”40  According to Forest Department and FREDA staff, the Forest 
Department gives the Alaungdaw Kathapa monks donations in return for their 
help.41  Other park wardens claim a similar relationship with nearby monks 
and their parks, including Chattin and Shwesettaw Wildlife Sanctuaries.42

2) Autonomous Monks
Some monks undertake initiatives in areas remote from the National 

Parks.  Several have established unofficial forest sanctuaries, relying on 
traditional Buddhist taboos against hunting or logging near monasteries.  A 
senior monk at Amarapura Buddhist University recounted that, while on retreat 
in Shan State, he requested villagers not log the area around his monastery, 
and they by and large obeyed.43  Environmentalists with the Smithsonian note 
that the few trees remaining in the Central Dry Zone of the country are often 
those surrounding Buddhist monasteries or nat shrines.44  While this has yet to 
be verified through aerial mapping, it does appear Buddhist structures convey 
some degree of protection to the adjoining environment.
 By creating de facto forest reserves, monks also protect the habitat 
of endangered species. Because all hunting is banned on temple grounds, 
they can serve as a refuge for animals fleeing hunters.  The most prominent 
example of this phenomenon is at Thailand’s Wat Phailom, which protects the 
Asian Open-billed Stork.45  In Burma, Steve Galaster of WildAid recounted 
that in the early 1990s, villagers reported an increasing number of tigers near 
monasteries.46  The monastery seemed to play this role for tigers, although 
there have not been any more recent reports to indicate whether or not they 
still congregate by monasteries.

3) Social Entrepreneurs
Some truly entrepreneurial monks have even reached a level of 

environmental activity that I could only call activism.  One young lady recounted 
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a story her friend wrote, supposedly based on a real monk, in which a monk tied 
pieces of Buddhist robes around trees to indicate that people should not cut 
them down.47  This bears an uncanny resemblance to tree ordination, a practice 
ecology monks in Cambodia and Thailand employ to endow particular trees 
and forests with a holy aura and protect them from loggers.48  Phrakhru Manas 
Natheepitak, abbot of Wat Bodharma in northern Thailand, made the practice 
popular in the late 1980s.  Previously, this activity had not been reported in 
Burma.  In fact, according to one participant, the Burmese delegation at a 
conference in May 2004 on Buddhism and environmentalism held in Phnom 
Penh seemed unfamiliar with tree ordination.49  The story takes place in the 
sparsely forested Central Burma, which has less contact with Thailand than the 
border areas, leading me to believe that this monk thought of this technique 
independent of foreign contacts.

Another enterprising monk in Yangon wrote environmental articles 
for a magazine.  He uses the major tools of the Buddhism intelligentsia, going 
so far as to advocate specific actions for monks and laypeople to undertake.  
Rather than piling sand as a recompense for misdeeds and impure thoughts, 
he writes, monks should plant trees to restore merit.50  He notes that this 
act would give the planter merit because trees provide shade, stabilize the 
climate, and form watersheds against floods.  This demonstrates an above 
average understanding of ecology.  His message, clearly aimed at a wide lay 
and monastic audience, helps to spread environmental awareness and perhaps 
practices among the populace.

More recently, some monks have started to network with other 
monks working on environmental issues in neighboring countries.  In May 
2004, at the aforementioned conference, a Burmese monk delegation agreed 
with other delegates to form the South-East Asian Monks Federation for the 
Environment.51  The conference director, Tara Lewis, describes the Burmese 
delegation as engaged and interested in further cooperation.52  Unfortunately, 
to date the Burmese monks have not yet found a way to network among 
themselves, or with Buddhist scholars interested in environmental issues.

Conclusion

In this article, I attempt to demonstrate primarily that sectors of 
Buddhist civil society, particularly the monks, do play a substantive role in 
environmental conservation.  While this is a basic survey, such conclusions 
are not readily apparent in the relevant scholarly and media sources.  Overall 
this activity remains at a relatively low level, especially when compared to 
neighboring Thailand, although some monks show an entrepreneurial spirit in 
how they approach environmental issues.  The difference in the activity level 
of Buddhist environmentalists can probably be explained by political, cultural, 
and ecological differences between the countries.  Most notably, Thailand 
has a relatively free civil society, while the Burmese military suppresses most 
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unauthorized activity.
This paper cannot claim to have answered all the questions on the 

dynamics of Burma’s Buddhist environmentalism.  Indeed, there are probably 
thousands of untold tales of monks acting to protect nature, ordaining trees, 
or writing little-read articles.  Furthermore, limited polling services make it 
impossible to assess the awareness of environmental problems among the 
general population.  Rather, the goal of this paper is to identify the main 
actors in Buddhist civil society and the activities in which they are involved.  
Further research should focus on quantifying the effectiveness of Buddhist 
environmentalism in Burma, including the role of monasteries as forest 
sanctuaries.
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Environment and Development in China
Jessica Julmy

 Over the last two decades, a booming economic expansion has 
entirely transformed the People’s Republic of China.  Though this advance 
has unquestionably benefited the lives of most Chinese citizens in the form of 
better living standards and a more democratic government, it has also led to 
a wide variety of economic and social costs.  Currently, China faces a welter 
of pollution and resource problems that also plague other leaders around the 
world, especially in developing countries.  In most industrialized countries 
today, environmental protection is considered as nothing more than an 
afterthought to development.  Only after a country has secured its economical 
status will it focus on tackling issues of pollution.  However, decades of 
experience in developed countries demonstrate that pollution harms not only 
natural systems, but the human race as well.  
 China’s current environmental status must be evaluated on an 
individual basis, and not by comparing it to other countries—whether they 
are developing or developed.  China—like all developing countries in the 
21st century—must face the dilemma of whether to place a higher priority 
on economic development or environmental protection.  However, certain 
statistics catapult China into an entirely different position: Population – 
1,298,847,624; Area – 9,596,960 sq km; Provinces – 23; Border Countries 
– 14.1  Due to China’s incomparable scale, the burden and costs of prioritizing 
economic development above environmental protection may be greater than 
striking a balance between economic growth and environment protection.  
In addition, certain other factors, including coal burning, the establishment 
of polluting township and village enterprises, and widespread deforestation, 
are especially characteristic of China.  Finally the various schools of thought 
and political framework that have been ingrained in the Chinese mindset for 
countless centuries greatly contribute to the particular environment situation 
currently plaguing China. In this article, I will demonstrate that in order 
for the environmental campaign to succeed in China, the Chinese populace 
must be not only properly informed of the effects of air pollution to their 
own personal health and economic advancement, but also willing to abandon 
some of the century-standing doctrines concerning nature and the role of the 
citizen in social change.  Through the use of specific cases concerning health 
calamities throughout China, public surveys and consequential studies, and 
other scholarly journals, I will prove that it is more economically advantageous 
to immediately address the problem of air pollution in China, and the first step 
in doing so is educating the Chinese populace.    
 In 2002, the Chinese State Environmental Protection Administration 
(SEPA) tested the air quality in more than three hundred Chinese cities 
and found that nearly two-thirds failed to achieve standards set by the 
World Health Organization (WHO) for acceptable levels of total suspended 
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particulates (TSPs).2  These particulates are the primary culprit in respiratory 
and pulmonary diseases. In addition, sulfur dioxide (SO2) emissions in China, 
which cause acid rain, are now the highest in the world.  SO2 emissions affect 
over one-fourth of China’s territory, including 30 percent of arable land, most 
of which is in southern and central China.3  
 The problem of air pollution in China arises in large part from the 
country’s continuing reliance on coal to supply more than two-thirds of its 
energy needs.  In contrast, cleaner energy such as natural gas and hydropower 
accounts for only 2.5 percent and 6.9 percent respectively of China’s total 
energy consumption.4  Burning coal is responsible for 70 percent of the smoke 
and dust in the air and 90 percent of the sulfur dioxide.5  The sources of this 
coal burning are often difficult to control as they involve inefficient industrial 

boilers in outdated factories and 
power plants, as well as small 
household stoves which are still 
utilized by the large majority of the 
Chinese population.  In fact, more 
than half of the Chinese population 
uses coal in their homes, and about 
one-fifth of rural homes rely on coal 
for domestic fuel.6  It is for this reason 
that altering coal consumption in 
China would require much more 
than simply consolidating energy 

suppliers into large-scale power plants in which environmental technologies 
are easier to employ and enforce.  While this measure would regulate air 
pollution from larger factories, it would still not solve personal coal-use and 
the increasing use of coal on the part of small, inefficient, and highly polluting 
coal-fired power plants.  Though the smallest of these plants release three to 
eight times more particulates, consume 60 percent more coal, and are more 
costly to operate, they have actually been encouraged and sponsored by the 
Chinese government in order to meet growing energy needs.7  
 In the near future, another factor will become an even greater threat 
to China’s air quality: the rapidly growing transportation sector.  The country’s 
fleet of cars, trucks, and buses is growing by 13 percent every year, and in major 
cities that figure runs as high as 20 percent.8  In China cars contribute the most 
to air pollution, because they are designed and manufactured domestically, 
which means that they emit 10-20 times more carbon monoxide, nitrogen 
oxide, and hydrocarbons than U.S. and Japanese models.  In 2000, for 
example, Beijing had roughly one-tenth the total number of vehicles in Tokyo 
or Los Angeles.  However, the pollution generated by the vehicles in Beijing 
equaled that of the other two cities.9  Evidently, China’s entry into the World 
Trade Organization (WTO) and the new fuel efficiency standards announced 
in 2003 may increase the role of foreign car companies in shaping China’s 

“...if assertive policies to tackle 
combustion emissions are 

not adopted immediately, by 
2020 air pollution will cause 
600,000 premature deaths, 
5.5 million cases of chronic 

bronchitis, more than 5 billion 
restricted activity days, and 

20 million cases of respiratory 
illness each year.”
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future transportation structure.  Yet, it is doubtful that a large portion of the 
Chinese population will switch over to more expensive foreign cars.  
 Air pollution in China comes in two forms: outdoor air pollution and 
indoor air pollution.  Most of the Chinese population spends a large percentage 
of time indoors.  Consequently, indoor air pollution has a major effect on 
people’s health. Indoor burning of coal and biomass such as wood and cow 
dung produces high levels of particulates in the range of 2.5 – 10.0 um, the 
size believed to be most hazardous to health.10  Furthermore, some researchers 
claim that the air inside rural homes can be much worse than the air outside 
and as bad as, or even worse than, outdoor air in industrial cities.11

 China’s poor air quality has serious implications for public health.  
The World Bank has estimated that 300,000 people in China die prematurely 
from air pollution annually.  This number is more than twice that of South 
Asia, a region with roughly the same population as China.12  In the country’s 
most polluted cities, such as Beijing and Shenyang, a child will breathe the 
equivalent of two packs of cigarettes per day.13 
A study from Xuan Wei county in Yunnan Province revealed the most 
significant relationship between indoor air pollution and cancer.  This county 
has the highest prevalence of lung cancer in China, and epidemiological, 
chemical, and toxilogical research demonstrates strong evidence that the high 
lung cancer death rate is associated with long-time residential use of coal.  The 
women of the aforementioned county had among the highest lung cancer rates 
ever recorded: 125.6 cases per 100,000 women, as compared to U.S. national 
averages of 6.3 per 100,000.14   Unsurprisingly, mortality from lung cancer 
decreased after the introduction of improved domestic stoves. 
 As China’s officials begin to confront the social costs of environmentally 
degrading policies and behavior, they must also take into consideration the 
rapidly escalating economic costs.  Environmental economists around the world 
agree that the total cost to the Chinese economy of environmental degradation 
and resource scarcity is between 8 and 12 percent of GDP annually.15  For 
this reason, in many industries and localities throughout China, continued 
economic growth is impeded by the environmental consequences of decades 
of unfettered economic development.   
 Interestingly enough, health and productivity losses associated 
with urban air pollution are ranked first in economic costs.  Environmental 
economists estimate hospital and emergency room visits, lost workdays, and 
the debilitating effects of chronic bronchitis at more than US $20 billion.16  
Environmental trends suggest that unless Chinese officials take significant 
steps, resource degradation and scarcity will only continue to increase, and 
costs to the Chinese economy will also continue to escalate.  According to The 
Earth Times, China will experience a 25 percent loss in arable land, a 40 percent 
increase in water needs, a 230 percent to 290 percent increase in wastewater, 
a 40 percent increase in particulate emissions, and a 150 percent increase in 
sulfur dioxide emissions by 2020.17  At the present time, little research has 
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been performed to estimate the future costs of China’s growing environmental 
threats.  However, the World Bank has predicted that unless action is taken 
rapidly and effectively, the health costs of exposure to particulates alone will 
triple to $98 billion by the year 2020, with the costs of other environmental 
threats rising as well.18  Dale Jorgenson of Harvard University was also quoted 
as saying that by 2030, 15 percent of China’s GDP will be lost to the increased 
health costs and mortality due to domestic environmental pollution.19  
 In the study conducted by Dasgupta, Wang, and Wheeler in 1997, it 
was estimated and concluded that one ‘statistical life’ could be saved per 100 
tons of SO2 abated annually.  Using this number, the World Bank estimated 
abatement costs for large and small plants. Concluding results demonstrated 
that abating one ton of SO2, when 10 percent of emissions were controlled, 
would cost large plants about $3.  This is quite low by international standards, 
where US environmental policymakers have been pleased to discover that 
industry can abate SO2 for less than $100 per ton.20  
 In developed countries, environmental agencies often use a value of at 
least $1,000,000 to assess the social benefit when pollution control saves one 
life.  In China’s capital, it costs only $300 to save one life by abating 100 tons 
of SO2.21  Thereby, using the benefit standard from developed countries, the 
implied benefit-cost ratio is over 3,000 : 1.  Clearly, the implied social rate of 
return for air pollution abatement is extremely high.  According to The World 
Bank, though China’s regulators have reduced air pollution significantly by 
charging factories for their emissions, even for a life-benefit value of only 
$8,000, returns to further abatement are high enough to justify a 50-fold 
increase in the pollution charge rate.22

 China must decide on a course of action.  According to the World 
Bank, if assertive policies to tackle combustion emissions are not adopted 
immediately, by 2020 air pollution will cause 600,000 premature deaths, 
5.5 million cases of chronic bronchitis, more than 5 billion restricted activity 
days, and 20 million cases of respiratory illness each year.23  In order to decide 
whether such investments would actually provide convincing returns, the 
World Bank calculated the net present value of annualized costs and benefits 
of air pollution abatement for various investment scenarios relative to a 
‘business-as-usual’ scenario.  According to the World Bank, the rate of return 
to such investments in pollution abatement would actually be tremendous, 
with each yuan invested in a medium-cost investment scenario yielding three 
yuan in reduced pollution damages, for example.24

 Nation building, war, and economic development have exerted 
unrelenting pressure on land, water, and forest resources throughout China’s 
history.  However, compared to the environmental challenges most other 
countries face today, those in China resulted not from decades but from centuries 
of abuse of the country’s natural resources.  Furthermore, underpinning 
China’s current environmental challenge is a deeply rooted cultural tradition 
that grants little value to some of the core elements of effective environmental 
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governance, such as independent scientific inquiry, a transparent political 
system, and accountable leadership.  Though certain artistic and literary 
references reveal a certain cultural tradition of environmentalism in China, 
these quickly succumb to the more influential folktales and leading schools 
of early Chinese thought including Confucianism, Taoism, Legalism, and 
Buddhism, which were not as environment-friendly.  
 Chinese painting and poetry abound with images depicting man’s 
reverence for the natural environment.  In Chinese painting, one can 
observe respect for nature in the ‘smallness’ of man relative to that of nature.  
Furthermore, artists often refrained from positioning people at the center 
of their paintings in order to counter the notion of man at the center of the 
universe.25  Under the philosophy of feng shui even buildings were constructed 
and situated to ensure harmony between modernity and the cosmic whole.  It 
is important to note that even Confucius remarked, “The wise find joy in water; 
the benevolent find joy in mountains.”26  This appreciation for nature in ancient 
Chinese art and literature has prompted some environmental historians to 
suggest that China’s environmental tradition was more strongly dominated by 
a respect for nature than otherwise expected.  
 As early as the Western Zhou dynasty, the official elite did demonstrate 
an appreciation for the need to protect China’s environment.  According to an 
official handbook of the time, “Rite of Zhou: Regional Officer,” local officials 
were responsible for protecting mountains, rivers, forests, and animals.27  
Several centuries later, during the Eastern Zhou dynasty, ministers also 
espoused values and practices that respected the harmonious relationship 
between humans, development, and the environment.  Officials not only 
advised the people to utilize the forest and the fisheries to a reasonable extent, 
but also cautioned people not to raise too many cattle or to plant too many 
crops.28

 It must be stated that the aforementioned schools of thought do share 
a healthy respect for the importance and power of nature to shape man’s hopes 
for a long and prosperous life.  However, the Confucian belief that man should 
shape nature to fulfill his own personal needs and achievements has been 
most evident throughout Chinese history.  As is still very much the case in 
present-day China, the efforts of early environmental thinkers were overtaken 
by the imperatives of war, economic development, and population growth.  
Environmental historian Mark Elvin asserts, 

“It has been the pay-off in power accruing to the ‘exploitation’ of 
the environment at a rate overstressing its natural resilience and 
exceeding its capacity for self-renewal within a humanly relevant 
time-frame that has…made the process hard to restrain by conscious 
action, even when there has been a fairly widespread appreciation 
of its damaging effects.”29

 In that manner, it becomes evident how the tradition of exploiting 
the environment for one’s own needs and well-being, with little or no sense 
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of the limits of nature’s or man’s capacity to replenish the earth’s resources, 
permeates the large majority of the Chinese populace.  Traditional concepts 
and philosophies, such as Confucianism, promoted man’s need to overcome 
nature in order to utilize it for his own benefits, and founded the attitudes, 
institutions, and policies that characterize Chinese society today.  In contrast, 
the relatively eco-friendly philosophies of Taoism and Buddhism only made 
limited inroads in the minds of the Chinese populace.30  
 China’s institutional capacity to protect the environment was strictly 
personal, with the responsibility for maintaining harmony between man and 
nature resting primarily in the hands of the leader.  In conjunction with a 
Confucian-supported reliance on officials to behave morally and responsibly 
in executing their duties, the emperor’s ‘mandate from heaven’ served as the 
cornerstone for commitment, or lack thereof, to environmental protection for 
the greater part of China’s history.  Thereby, the extent to which land and water 
resources were protected and conserved strongly relied upon the proclivities 
of individual officials.  Though a select few of these leaders advocated 
environmentally sound policies, most sought to develop the economy and 
military as rapidly as possible, giving only passing thought to the limits of the 
earth’s natural resources.  
 Simultaneously, the Chinese population simply did not demand or 
participate in environmental protection.  For the average Chinese person, 
environmental protection was strictly the duty of central and regional officials. 
Only when immediate interests were threatened, such as in the form of polluted 
water or damaged crops, did a citizen take action.  Such a frame of mind is still 
very much the norm throughout China, as revealed by a study developed and 
performed under the National Research Center for Science and Technology for 
Development (NRCSTD) in Beijing.  In December 1998, several researchers 
from the NRCSTD conducted a number of public surveys in China concerning 
environment awareness (EA).  The study provided extensive results and data 
from which many conclusions were drawn.  Among these revealing conclusions 
the researchers found that a majority of those surveyed chose government-
dominated environmental protection regulation and education as the best 
means of addressing the pollution issue in China (see Table 1).
 When compared to results from other countries, the particularity of 
popular thought in China concerning environmental control becomes even 
more apparent.  In certain other countries, such as Brazil or the Philippines, 
the percentage of people who believe that citizens should take major 
responsibility for environmental protection runs as high as 60 percent and 
43 percent, respectively.  Even in countries, such as Poland and Russia, where 
this aforementioned belief is relatively low at 9 percent, it is still higher than in 
China, where only 1.2 percent of those surveyed deem the citizen movement as 
the best means of addressing environmental issues. 31  
 The aforementioned study and its respective results are quite insightful 
as they demonstrate the extent to which the role of the citizen in environment 
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protection is deemed as the norm in countries around the world.  This serves as 
a sharp contrast to the widespread belief in China that leaders in government 
must serve as the key players in environmental protection.  According to such 
results, it can fairly be assumed that the long-standing docrtine of absolute trust 
in the nation’s leader to protect the people, the economy, and the environment 
still prevails in China today.  However, in the past, this frame of mind was 
permissible as leaders were more inclined to fulfill their duties as leaders of 
the country.  During the spring and autumn period of the Eastern Zhou, for 
example, the emperor was expected to respect the environment: “People who 
are of ruling quality but are not able to respectfully preserve the forests, rivers, 
and marshes are not appropriate to become rulers.”32

 Furthermore, the deficiencies of this personalistic system of 
environmental protection were compounded by a weak tradition of 
codification and enforcement of nature conservation laws.  The combination 
of Confucian values and Legalist ideals reinforced the power of the local 
official in determining on a case-by-base basis how most effectively to balance 
competing interests, rather than relying on a set of laws.  In that manner, the 
local officials could and still can easily proceed in an arbitrary manner with 
extremely negative ramifications for the natural environment.  China’s history 
also reveals a consistency in the tactics and methods that the country’s leaders 
utilized to manage natural resources.  Whether one observes Chairman Mao or 
the emperors before him, China’s leaders overwhelmingly favored campaign-
style mass mobilizations for resolving environmental problems, such as flood 
control or deforestation.33

 The Communists under Mao did launch major public works projects in 
water conservancy, afforestation, and combating natural disasters.  However, 
not all of these programs were effective, and Mao’s vision for China as a great 
power quickly brought about grand schemes for economic development, 
which, in turn, contributed to severe environmental degradation.  As noted 
by historian Judith Shapiro, “The Mao-era effort to conquer nature can thus 
be understood as an extreme form of a philosophical and behavioral tendency 
that has its roots in traditional Confucian culture….”34  In this manner, one can 
again observe that though there were conflicting doctrines concerning nature 
in Confucianism, the most prevailing notion was to utilize nature for man’s own 
advancement.  Chairman Mao pushed these doctrines to their fullest extent, as 
can be observed in historian Rhoads Murphey’s description of the former’s 
conception of nature, “Nature is explicitly seen as an enemy, against which 
man must fight an unending war, with more conviction and fervour and with 
a brighter vision of the ultimate results than even the Darwinian-Spencerian 
West held.”35  It can be assumed that, as with all of Mao’s other doctrines and 
campaigns, this mentality towards nature became so deeply ingrained in the 
minds of the Chinese people that those who lived under his dictatorship, in 
addition to the generations that followed, did not think twice before destroying 
nature if it provided them with resources.  
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Even today, with China still under communist rule, local and national officials 
can proceed with little, if any, dissent from the people.  Speaking up against 
the government for any reason remains entirely taboo in modern Chinese 
society.  In that regard, it is important to look at the growing role of non-
governmental organizations (NGOs) in China.  On the one hand, NGOs 
address societal concerns and earn international praise.  On the other hand, 
the Chinese government has continued to infringe upon the rights of these 
NGOs by placing a moratorium on the registration of new NGOs, issuing a 
set of restrictive regulations, and requiring proof of adequate funding.36  It 
has been argued that mixed messages from current leadership in China arise 
as a result of the government’s fear of potential mass movements capable of 
overthrowing a government.  It is important to note that while permitting 
the NGO sector to develop in China, top-ranking officials have been vigilant 
about limiting the range of its activities.  In addition to formal regulations, the 
government retains a variety of mechanisms by which it can effectively shut 
down an NGO.37  Thereby, even those organizations, which should be entirely 
disconnected from the government and granted extensive liberty in order to  
protect the environment, are continuously monitored and regulated by the 
government.    
 However there are some present-day mayors of certain cities who have 
been proactive in the environmental campaign and investing in pollution-
reducing techniques.  Such cities as Shanghai, Dalian, and Zhongshan are all 
economically vibrant cities, and their wealth provides them with the capacity 
to build waste treatment plants in addition to facilitated access to better 
pollution control technologies.  Furthermore, they are deeply integrated into 
the international community and are accustomed to doing business with 
foreigners, which provides more opportunities for  technology exchange.  
However, most importantly, as noted by environmental scholar Elizabeth 
Economy in an interview with the Harvard Asia Quarterly,

 “… the mayors of all these cities have taken a personal interest in 
environmental protection, whether they view it as a means to further their 
own careers by making their city a shining example of economic development 
and environmental protection, a matter of civic pride, or a means to attract 
further foreign investment (since many multinational complain about the 
environment in China).”38

 Thus, local environmental protection bureaus in these areas have 
the support from the top that they need in order to fight against other 
agencies or polluting factories that choose to ignore environment-related 
laws and regulations.  At the same time, the mayor also spreads the notion 
of environmental protection throughout the city and provides citizens with a 
good ‘role model’ who acts in an environmentally responsible manner.  
 In that regard it can be concluded that, in order to address and attempt 
to restore the devastated environment in China, the entire Chinese populace 
must be exposed to intensive and aggressive campaigns supporting protection 
of the natural environment and its resources.  Due to the deep-rooted belief 
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in China that nature should be exploited for man’s personal advancement, 
the manner by which environmental groups inform the populace about 
environmental protection is crucial.  Only when the Chinese people entirely 
understand and believe that their own personal well-being and the future 
of their country’s economy are at stake, will they dedicate themselves to the 
protection of the earth’s natural resources.  
 The overall lack of environmental awareness throughout China is an 
important factor to keep in mind.  Several recent studies, such as the NRCSTD 
study mentioned previously, have shown that a large majority of the Chinese 
population is poorly informed on issues concerning the earth’s natural resources.  
The study reveals that public environmental awareness has a clear positive 
correlation with people’s education level.39  It is interesting to observe how the 
recent increase in environmental education has already begun to influence the 
Chinese community.  The NRCSTD researchers also compared responses to 
three statements by age group.  Data shows that the percentage of people in 
the over-60 age group who agree with the statements is remarkably lower than 
that for the other four age groups.  Evidently, those in the aforementioned age 
group are much less targeted by the current environment education programs 
in China, which is revealed in their responses to a particular survey (see Table 
2).
These results reveal a great deal about the mentality of the Chinese populace.  
Most conspicuous is the extent to which the older age group generally is not 
knowledgeable about the effects of pollution, unwilling to pay for environmental 
protection, and does not feel the need to place environmental protection before 
economic development.  In that manner, we see the generations who grew up 
under Chairman Mao have no desire or inclination to protect and preserve the 
earth’s natural resources.  
 The researchers from the NRCSTD study compared results not only 
by age, but by professional group as well.  Results showed that, in general, the 
more education surveyees had received, the more knowledge on pollution and 
environment they had, the more urgent they thought environmental protection 
was, the more willing they were to protect the environment, and the stronger 
their awareness of pollution issues became (see Table 3).  It becomes clear that, 
though the manner of education distribution is crucial to the success of the 
anti-pollution campaign in China, the first and most important step is simply 
providing widely-accessible and nationally comprehensible environmental 
protection information.
 “For the purpose of attaining freedom in the world of nature, man 
must use natural science to understand, conquer and change nature and thus 
attain freedom from nature.”40  Not surprisingly, a country that has had to 
endure such a mindset of a dictator who reigned for decades will face a welter 
of incomparable environmental problems.  More specifically in twenty-first 
century China, 300,000 people die prematurely from air pollution annually.  
Women of certain counties have the highest lung cancer rates ever recorded, 



GUJOE24

and enviromental economists estimate hospital and emergency room visits, lost 
work days, and the debilitating effects of chronic bronchitis at more than US $20 
billion.  Clearly, China’s leaders today face a daunting and unparalleled task: 
with one-quarter of the world’s population, centuries of grand-scale campaigns 
to transform the natural environment for man’s personal advancement, 
intensive and unfettered economic development, and most recently, its entry 
into the global economy, China has wasted its natural resources.  As one of 
the fastest developing countries of the twenty-first century, China has now 
reached a fork in the road.  In order to foster continued economic growth and 
success, in addition to securing the physical well-being of its people, China 
must strike the proper balance between providing for economic development 
and protecting its environment and natural resources.  
As I have discussed, many characteristics catapult China in a league of its own 
concerning issues of air pollution.  Its mere size and population impede it from 
utilizing commonly used tactics in any country’s environmental campaign.  
Furthermore, the overarching frame of mind in China increases the severity 
of the air pollution problem.  Most Chinese people have not been properly and 
adequately educated on the environment, its natural resources, and potential 
consequences arising from poor environmental standards.  However, even 
those who have been exposed to the notion of environmental protection deem 
the issue as one requiring government attention and not personal initiative.  
Thereby, in order to most efficiently curb air pollution in China, officials must 
take all of these specific characteristics into consideration.  
In my thesis, I have revealed the devastating effects of severe air pollution 
on the health of the Chinese people, which has already created an inevitable 
domino effect of rising costs to the Chinese economy.  I have found that, though 
monetary investment is clearly necessary for the environmental campaign in 
China, the primordial step for success lies in the proper education and in many 
cases re-education of the Chinese populace.  For the most part, the Chinese 
people have not been properly educated on the negative repercussions of severe 
air pollution.  In that manner, they are not aware that their health and their 
economic success are at stake.  Most significant, however, is the overarching 
frame of mind in China that environmental protection is not the duty of the 
individual citizen, and if need be, nature can be neglected and destroyed for 
one’s personal advancement.  In that manner, China’s disadvantage of an 
immensely large population must be utilized as its advantage in the battle 
against pollution.  In many countries around the world the citizen is viewed as 
the most important figure in the environmental protection campaign.  Thus, 
the deep-rooted belief in China that decisions and movements concerning the 
environment should rest solely upon leadership must be altered in order for 
the anti-pollution campaign in China to have any hopes of gaining ground and 

ultimately reversing directions.



GUJOE 25

Endnotes

1 “The World Factbook: China,” http://www.cia.gov/cia/publications/factbook/geos/ch.html
2 Elizabeth Economy, The River Runs Black: The Environmental Challenge to China’s Future.  Ithaca: Cornell University Press, 
2004, p.72.
3 “Pollution Control Reinforced,” China Daily, May 4, 1999, p.2.
4 China Statistical Yearbook 2002, p. 249.
5China Statistical Yearbook 2002  28 – 29. 
6 United Nations Development Programme, China Human Development Report 2002: Making Green Development a Choice,
http://www.unchina.org/undp/documents/HDR/Documents/Chapter2.pdf , p. 32 
7 Elizabeth Economy, 73.
8 United Nations Development Programme, 28.
9 World Resources 1998-1999, 118.
10 Charles Schmidt, “Economy and Environment: China Seeks a Balance,” Environmental Health Perspectives Vol 110 No 9, (Sep 
2002): A520.
11 Jia Li, “Clouds to the East,” Forum for Applied Research and Public Policy Vol 14 Iss 4, (Winter 1999): 55 – 61.
12 Hua Wang, et al., “Environmental Performance Rating and Disclosure: China’s Green Watch Program,” World Bank Policy 
Research Working Paper 2889, (September 2002): 4. www.econ.worldbank.org/files/18746_wps2889.pdf 
13 Ivan Tang, “Mainland Air Deadly for Children,” South China Morning Post, 6 May 1999.
14 Charles Schmidt, “Economy and Environment: China Seeks a Balance,” Environmental Health Perspectives Vol 110 No 9, (Sep 
2002): A520.
15 Elizabeth Economy, 88
16 World Bank, Clear Water, Blue Skies, p. 23.
17 Tamar Hahn, “China Dealing with a Wealth of Environmental Challenges,” The Earth Times, 27 March, 
2001, http://forests.org/archive/asia/chhasman.htm 
18 Elizabeth Economy, 89.
19 Johnathan Shaw, “The Great Global Experiment,” Harvard Magazine, vol. 105, no.2, November – December 2002, p.87, http://
www.harvardmagazine.com/on-line/1102195.html 
20 The World Bank.  Greening Industry: New Roles for Communities, Markets, and Governments.  Oxford: Oxford University 
Press, 2000, p. 22.
21 The World Bank, p. 23.
22 Ibid.
23 ibid
24 ibid, p. 40
25 Yushi Mao, “Evolution of Environmental Ethics,” Ethics and Environmental Policy: Theory Meets Practice, ed. Frederick Ferre 
and Peter Hartell (Athens: University of Georgia Press, 1994), 45.
26 Xiaoshan Yang, “Idealizing Wilderness in Medieval Chinese Poetry,” Landscapes and Communities on the Pacific Rim, ed. Karen 
K. Gaul and Jackie Hiltz (Armonk, N.Y.: M.E. Sharpe, 2000), 104.
27 Geping Qu and Jinchang Li, Population and the Environment in China (Boulder, CO: Lynne Rienner Publishers, 1994), 16.0
28 Mao, “Evolution of Environmental Ethics,” 43.
29 Mark Elvin, “The Environmental Legacy of Imperial China,” China Quarterly 156 (1998): 738-39.
30 Economy, 55.
31 Xiaolin Xi et al., “Public Awareness in China: An Analysis of the Results of Public Surveys,” The Center for the Integrated Study 
of the Human Dimensions of Global Change:  18.
32 Richard Edmonds, Patterns of China’s Lost Harmony: A Survey of the Country’s Environmental Degradation and Protection 
(London: Routledge, 1994), 24-25.  
33 Economy, 57.
34 Judith Shapiro, Mao’s War Against Nature (Cambridge: Cambridge University Press, 2001) 8.
35 Rhoads Murphey, “Man and Nature in China,” Modern Asian Studies 1, no. 4 (1967): 316
36 Anna Brettell, “Environmental NGOs in the People’s Republic of China: Innocents in a Co-opted Environmental Movement?” 
Journal of Pacific Asia 6 (2000): 34.
37 Economy 134.  
38 Elizabeth Economy, interview held by the Harvard Asia Quarterly, “China’s Development and the Environment”
39 Xiaolin Xi et al, 29.

40 Mao Zedong, “Speech at the Inaugural Meeting of the National Science Research Society of the Border Region,” February 5, 1940, 
in Quotations from Mao Tse-tung (Peking: Foreign Languages Press, 1966), 204-205.

Zhang, Junfeng, et al., “Children’s Respiratory Morbidity Prevalence in Relation to Air 
Pollution in Four Chinese Cities,” Environmental Health Perspectives Vol 110 No 9, (September 2002).



GUJOE26

APPENDIX

Table 1: What is the best means of addressing the pollution issue in China (percent)?
Regulation Education Individual effort Technology progress 
Enterprise effort Citizen movement Others
69.9 11.3 7.3 5.6 4.3 1.2 0.4
 
Table 2: Responses to Environmental Protection Questionnaire by Age Group
Age Pollution is harmful to health Willing to pay for environmental proteEction 
Environmental Protection is prior to economic development
18 – 29 yrs. 787 771 557
30 – 39 yrs. 788 744 548
40 – 49 yrs. 769 758 608
50 – 59 yrs. 821 692 562
60 + 729 654 496
 
Table 3: Answered ‘Yes’ to environmental questions by profession group (percent)
 Environmental pollution is harmful to health Willing to pay for environmental 
protection Environmental protection is prior to economic development
Scientist/Engineer 81.9 72.6 65.8
College Student 86.4 72.7 54.5
Worker 78.0 75.0 57.8

 

Sarah Krokey
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In the Flesh:
Encounters with Nature

Tyler See

 Gazing out over the five thousand acres of Ridgewood Ranch, Jules 
and I basked in the freedom of open spaces.  The sky spread out for miles over 
peaks and valleys, tiny white clouds speckled across the horizon.  From our 
vantage point we were facing due south, from Willits, California – the heart of 
Mendocino County.  “Can you see the white deer anywhere?”  The rare albino 
deer were a gift from a wealthy Italian friend of Charles Howard, owner of Sea-
biscuit and one-time proprietor of the ranch.  The deer must have been in the 
shade somewhere.  For a while, we just sat there, listening.  Silence, except for 
the wind through the trees.  And the cars on Highway 101.  And the bulldozers 
hauling gravel from the rock quarry directly behind us.  But other than that, 
silence.  Raising our consciousness above the motorized din, we focused on the 
landscape.    
 Turkey vultures soared on thermals out across the valley, curving wide 
circles for what seemed like hours without once flapping their wings.  Vultures 
always catch a bad rep, maybe for their sneering, wrinkly faces, or for their 
association with carnage and death.  Either way, vulture, or buzzard, doesn’t 
exactly carry a positive connotation.  And yet they perform one of the most 
valuable tasks in any ecosystem – trash removal.  As with many winged and 
earthbound creatures, we rarely take the time to appreciate their function in 
a complex world where all things, living and non, are interconnected.  “Filthy 
scavengers.”  Hey, somebody has to do it.
 To the west lay stands of jack pines, madrones and manzanitas, 
blanketing the hillsides which surrounded the valley below.  Past the lagoon, 
amidst fields of what I always thought was lavender, stood majestic live oaks, 
some solitary, some aligned alongside the roads, all complete with big boughs 
of Spanish moss.  Leafless, the thick and scraggly branches wove electric pat-
terns that somehow always fit neatly beneath a rotund canopy.  From oak row 
stretched a meadow to the south – a frog bog at dusk – at the end of which 
rose one of two redwood groves on the property.  Entering their shade, as I 
had many an afternoon, you instantly become an ant in a giant’s world.  Your 
peripheral vision, wide open in the fields of grass, promptly becomes restricted 
to your immediate surroundings.  The force of the trees shoots through your 
entire body, compelling you to look up – there is no other choice.  You jerk 
your neck back and see how high you can go.  Up the massive grooved trunks 
of shredded, rusty bark, past the symmetrical layers of branches that reach out 
like wings, you make it to the crown, but can’t linger for long without putting a 
permanent crimp in your neck.  You’re better off taking a seat on the soft bed 
of pine at the base of one of the giants and wondering what it was like when 
the fields outside were covered with these guys.  Looking on the isolated grove 
from above as we did then, I was wondering the same thing.
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As Jules and I had scrambled up the slope, the shale crumbled beneath our 
feet and bounced down through the juniper shrub until rock eventually gave 
way to grassland in the valley.  Come summer, these grasses, tall, green and 
invasive from Europe, turn a dry, golden hue that characterizes the California 
hills.  But it was March, and supposedly still the rainy season, though that 
week was as sunny and clear as any in July.  I was out there on spring break, 
and Jules happened to be in the state for a few days on family matters.  My 
brother Greg and his girlfriend Margaret were living on the ranch, now known 
as the Golden Rule, in a two-family farmhouse that they shared with David, 
Jasmine and their mystical child, Indigo.  This was my second trip to the farm, 
having stopped for a fortnight with Greg the previous summer on our two-
month bus journey from Costa Rica to Connecticut.  We built a ramshackle 
lean-to we liked to call the “grain silo”, helped with evening and “spot” water-
ing in the garden, and explored much of the property on foot.  But we never 
made it up the nameless rock face on which Jules and I then sat, and so this 
time around I had been determined to summit.  Of course, being up there in 
the heat of the morning was not enough for me – I wanted to see the sunrise 
from atop that rock.  
* * *
 When I revealed my intentions to Greg and Margaret, they both paused 
for a second before they realized I might be serious.  “Sure, why not. That 
sounds like a great idea. But I’m not waking you up.”  Indeed, they both knew 
me as a bit of a coot, but at the same time trusted my capacity to take care of 
myself.  It was an ambitious target, but if I wanted to try, “All the more power 
to you.  Just watch out for the cougar.”  Margaret had seen it once from afar, 
around dusk, crossing the road near the dairy barn.  But it was never spotted 
any closer to the house and had never disturbed the cattle grazing in the fields.  
A risk, yes, but I tried not to think too much about it.  I chose a day towards the 
end of the week, and calculated the time I would need to put myself on top of 
the rock before the sun rose around 7 o’clock.  A good hour and a half would be 
sufficient.  
 I woke around 5:30 and spent a few moments trying to convince my-
self I actually wanted to do this.  I knew the second I pulled off the covers I 
would feel the coolness of the morning air against my legs, tempting me to 
return to the warm bed.  But no – this was a pre-meditated decision, and the 
time was now.  I got dressed, washed my face, and made a snack of homemade 
bread and jam before quietly exiting the front door.  All I had was a fleece, a 
flashlight and a bottle of water.  I didn’t think to wear rubber boots, but instead 
left the house in shorts and trail shoes, wandering off down the road towards 
the rock.
 The waning gibbous moon shone brightly over all the land, enough 
so that I kept my flashlight in its holster for most of the journey.  The air was 
brisk but not cold, a fair breeze blowing gently across the grass; it was actually 



GUJOE 29

much milder than I was expecting.  I made my way over the cattle guards in 
the road, past the old dairy barn and up and over the metal gate into the open 
field that would lead me to my destination.  I blazed my own trail through the 
meadow, where the grass was tall and wet with morning dew.  Within minutes 
my shoes were soaked through my socks – damn those rubber boots.  Near the 
stream bank stood a solitary bay laurel, its leaves emanating a sweet fragrance 
that drew me closer.  I picked a leaf from an outer twig, marveling at how these 
were the same leaves that cost a fortune in the grocery store for our sauces 
and soups.  I’d have to pick a full sprig before I left.  In the meantime, I had an 
escarpment to climb.  
 I crossed the stream and followed its banks for several hundred me-
ters.  Hopping a ditch randomly filled with old tires and glass jars, I came face 
to face with the slope.  From here it was all uphill, steepest near the top.  But I 
had done this just days before, I knew very well what the climb entailed, and I 
did not anticipate any physical meltdown from my body.  After all, I had hiked 
much more grueling mountains with a sixty-pound pack, this was nothing.  I 
shone the flashlight on my shoes, but I didn’t need to see what I already felt 
– absolutely drenched.  But they still had enough tread to carry me up the rock.  
The light of the moon on the open slope guided me upwards, but it would set 
soon, probably before the sun rose.  That would mean a good half-hour or 
more of complete darkness.  
 Digging my toes into the broken shale, I leaned forward and propelled 
myself towards the top.  The grade was steep, but not overpoweringly sheer, 
and I soon realized that I had overestimated my time.  I was already three 
quarters of the way up and there was no indication whatsoever of daylight on 
the horizon.  This is crazy, I thought.  Crazy exciting.  Here I was, all alone in 
the pre-dawn hours on a random hillside in northern California, with sopping 
wet feet, trying to summit a peak for sunrise.  Who does this?  I swung my leg 
over a protruding rock and hauled myself up, pausing a moment to look back 
on the valley behind me.  The sky was a deep, dark blue, the stars sprinkled 
all over it like glitter, steadily gaining in magnitude as the moon sank to the 
west.  I picked out the few constellations I knew – Leo the lion, Cassiopeia the 
queen, Taurus the bull – and connected more dots to make my own snakes and 
butterflies.  There is little else more pure than the night sky, and yet it is so far 
away, beyond any distance the human mind can fathom.  But it feels so close, 
so comforting.  Out on that slope those stars were right there with me, keeping 
me company.  
 Turning back to the rock, I glanced up to the top to see how much 
further I had to go.  It was close, maybe 40 yards, easily another five minutes 
of climbing if I pushed it.  But what was the rush?  I could take baby steps and 
still make it there before the sun came up.  As my eyes veered back to the ter-
rain where I would make my next step, I caught a glimpse of motion along the 
mountain rim.  The moon was behind me now, and there was practically no 
light on the ridge.  But there was no mistaking it – out of the shadows slowly 
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crept the silhouette of a four-legged figure.  In the two months leading up to 
my visit, two bicyclists had been attacked, one mauled and killed, by a moun-
tain lion in southern California.  Like most large cats, cougars are solitary and 
generally wary of humans, though they have been known to attack when pro-
voked or desperate for food.  These thoughts immediately rushed through my 
head when I saw that feline slinking across the ridge, in a stealth-like mode 
that I could only imagine it always assumed.  His gaze was fixed right on me, 
and had probably been so for several minutes.  While I was only now recogniz-
ing his presence, he was already making moves.  I quickly realized that this 
was where my mission ended, but was too deep in awe to do anything about 
it.  Then I saw his figure turn towards me and – I could swear – start down the 
slope.  
 They teach you never to turn your back on a mountain lion.  “Stand up 
tall and make yourself look as big as possible.”  Somehow that didn’t seem like 
the best option for me, and so I wheeled around and started tumbling down 
the hillside.  Part of me wanted to look back and see if he was giving chase, but 
part of me just wanted to keep going, for every step that I lost would be two 
that he gained.  The steepness of the slope did not make a quick descent easy 
or graceful.  Heart pounding, I angled my body sideways and developed some 
sort of two-step hop-n-jump technique, oftentimes losing my footing on the 
pebble and gravel surface.  Larger rocks rolled past me in small avalanches, 
urging me to pick up the pace.  Was I afraid?  Was this thing really coming after 
me, or was this all in my head?  No.  I know what I saw and this was real.  Each 
time I glanced over my shoulder I saw darkness, but couldn’t make out any cat.  
After ten minutes of awkward, fearful scrambling I reached the level grassland 
near the creek.  I turned back and saw, relieved, that once again I was alone.  
“Well . . . that could have been bad.”  
 Backtracking across the fields, past the bay laurel, over the gate and 
towards the farmhouse, I had one thing on my mind.  There was only room for 
one of us up there on that rock, and he beat me to it.  Better yet, it was his to 
begin with.  That was his spot, the farthest point he could go before Highway 
101 intercepted his habitat and forced him back into the hills.  What did he 
think about the gravel quarry dug into the other side of that cliff, where our 
dynamite and bulldozers were cutting into his territory so we could have a few 
more roads?  Do creatures like him even think?  A lot of scientists would say 
most animals lack the capacity for rational thought.  I would say so do a lot 
of humans.  This cougar must at least recognize the utter strangeness of the 
machines, the houses, the cars, the pavement.  Whether he perceives danger 
in those is unknown.  As for me, we were probably equally surprised by the 
other’s presence, but I wasn’t about to stick around and see if he wanted the 
company.  Mountain lions can jump 30 feet and kill 700-pound elk.  Just the 
two of us up there, he was in complete control of my fate – if he wanted me 
dead, then it would have been so.  Yet I can’t help but wonder if someone or 
something, other than that mountain lion, was looking over me on that slope.  
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I was glad to have the chance to see such an elusive animal in the wild, but 
entirely grateful to have happened to look up when I did.
 That morning, I watched the sunrise from the back porch of the farm-
house.  The vultures still soared, the redwoods still stood tall, and the sky still 
broke open bright and blue.  A few minutes earlier, somewhere up on that 
nameless ridge, a cougar roamed at ease, watching the same sun come up over 
the mountains to start another California day.  

Due to a lack of funds, the Golden Rule is currently threatened with the loss of its land to 
development.  The stud barn that housed Seabiscuit has been renovated, and the ranch has 
received moderate media and tourist attention since the release of the major motion picture about 
the famous racehorse.  Ridgewood Ranch has been named one of America’s 11 Most Endangered 
Historic Places by the National Trust, and is currently seeking a conservation easement that 
would protect most of its acreage from development.  Read more about Ridgewood Ranch in the 

January/February 2005 issue of Preservation magazine.

Spencer Stoner

Dustin Maghamfar
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Oil in el Oriente:
Oil Extraction, Development, and the Environment 

in Eastern Ecuador
Megan Liddle

Introduction: Ecuador and el Oriente
 Ninety-nine percent of Ecuador’s oil resources are located in the 
Ecuadorian Amazon, where indigenous groups were the sole inhabitants 
until the late 1960s.  The area constitutes about half of the geographic area 
of Ecuador, but contains less than 4 percent of the total population.  Most 
of the oil extraction activities that have occurred in the region to date have 
centered on the north-eastern part of the Ecuadorian Amazon, known 
as el Oriente.  The Oriente consists of 130,000 square kilometers of rich 
tropical rainforest, and it forms an important part of the catchment basin 
that feeds the Amazon River network.1

 According to the Quito-based Center for Economic and Social 
Rights (CESR), since 1972, foreign and state oil companies have extracted 
nearly two billion barrels of crude oil from the Oriente.2  Oil extraction and 
related development in the Oriente have caused environmental disturbances 
ranging from contamination by petroleum byproducts, to water pollution, 
ecosystem degradation, and deforestation.  Development of oil resources 
has been the most important factor driving economic development and 
political consolidation in Ecuador over the last quarter-century, most of 
the environmental and social costs have been concentrated in the Oriente 
region of the Amazon.
 
The Oil Industry and the Ecuadorian Economy

Oil exploration in eastern Ecuador began as early as 1909, but 
it wasn’t until 1967 that  Texaco found major oil reserves, located in the 
Oriente.  Immediately, Texaco began investing in the construction of 
extraction and transportation infrastructures, especially roads and the 
clearing of rainforest.  In 1972, Texaco began oil production in el Oriente 
and completed the trans-Andean pipeline that stretches from Lago Agrio 
in the Oriente down to the ports of the Pacific Ocean.3 Ecuador joined 
OPEC in 1973, at the height of the oil shortages and price spikes of the 
early 1970s.  The new oil revenues swiftly initiated development in all 
sectors of Ecuadorian economics and politics, strengthening the military 
regime in power at the time, and shifting the formerly agrarian economy 
into the industrial production of petroleum.4

 The flow of petroleum from the Oriente set the pace for the 
modernization of the nation.  Through the 1970s, the government used oil 
revenues to invest in significant improvements in national infrastructures, 
improve social services, reduce taxes, and subsidize energy and food.  
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Revenues from crude oil production accounted for 50 percent of state 
expenditures.5  To encourage oil field exploration and development, the 
government employed a system of risk-service contracts, which guaranteed 
reimbursement for expenses to foreign companies that successfully located 
viable reserves.6

In 1979 Ecuador returned to democracy; however political 
turmoil, volatile oil prices and unstable capital inflows resulted in long-
term economic instability.  In 2004, the World Bank wrote, “in the last 
23 years, Ecuador has had 29 finance ministers, meaning each spent an 
average of less than 10 months in the post.”7  During the golden years of the 
early oil boom, government overspending on rapid industrialization and 
nationalization schemes created a substantial national debt, which forced 
dependence on oil revenues.  In the 1980s, the inflated world petroleum 
market crashed, and between 1981 and 1984, Ecuador suffered soaring 
inflation, unemployment, four general labor strikes, and massive damage 
from El Niño floods.  The government was plagued by accusations of 
corruption, a failed coup, and a serious earthquake in the Oriente in 1987 
halted oil production for six months and devastated the already crippled 
economy.

After the 1987 earthquake, Ecuador defaulted payment on more 
than $10 billion of foreign debts, and throughout the 1990s political 
corruption and instability beleaguered the nation.  By mid-1994, the nation’s 
foreign debt was nearly $13 billion, the highest per capita foreign debt of 
any Latin American nation at the time. 8  Concerned about the Ecuadorian 
economy and their own investments, the world’s lending institutions put 
tremendous pressure on the government to intensify oil exploration and 
increase oil production by extending economic and legal incentives to 
multinational corporate investors. As recession deepened, GDP growth 
dropped and inflation sky-rocketed.  In the midst of hyperinflation, the 
Ecuadorian sucre suffered severe devaluation, losing three-quarters of its 
value in a year and a half until the government dollarized in January of 
2000.9  Mired in economic woes, revenues from oil production constituted 
the only stable income for the nation. 

Government Policy and Development in el Oriente
Oil revenues financed both public and private construction of new 

transportation infrastructure into the virginal Amazon of the Oriente.  
Although intended to serve the petroleum industry, these new roads have 
also fostered considerable migration to the region. Settlers are attracted 
to the Oriente by government policies like the Ley de Colonización de 
la Región Amazónica, which encourages settlement of the Ecuadorian 
Amazon as an “urgent national priority” and supercedes other laws intended 
to protect the areas. 10  Similar government policies promote settlement of 
the region on the pretense of agricultural expansion.  But the soils of the 
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Amazon region are not well suited to crop or livestock production, and 
the settlement patterns that have followed the new transportation network 
have not encouraged agricultural settlement in areas that could be most 
productive.11

Ecuadorian policy governing the activities of oil companies has 
been imprecise and ineffective.  According to CESR, “For over 20 years, 
Ecuador allowed companies to extract oil from the Oriente virtually without 
oversight.”12  In 1984, the government created the General Directorate of 
the Environment under the Ministry of Energy and Mines, but for years, 
its few officers lacked both adequate resources and training.13  It was not 
until 1992, amidst public outcry and international media pressure against 
Texaco’s activities in the region that Ecuador enacted relevant legislation 
establishing environmental regulation for the oil industry.  Even then, laws 
promoting development and settlement of the Amazon region conflict with 
the directives of environmental protection legislation.

Nevertheless, the Ecuadorian constitution affords the most 
progressive environmental protection in Latin America, guaranteeing 
all Ecuadorian citizens the right to live in an environment free of 
contamination.14  To date, the government agencies responsible for 
enforcing the legislation have consistently suffered lack of funding, 
knowledge, and the political support to carry out their activities according 
to the law.  But with a strong constitutional framework for environmental 
protections, future consolidation of political will and jurisdiction could 
create a coordinated environmental protection prerogative for Ecuador.15  
The first steps of legal consolidation are already underway.  In 1999, 
the Ecuadorian legislature passed the Ley de Gestión Ambiental.  This 
retroactive law allows the government to hold parties responsible for the 
costs of remediation for environmental damages, and has been integral to 
the trial of Chevron-Texaco within Ecuador.16

Environmental Degradation and the Petroleum Industry
 Over the past three decades, transnational companies like 
Texaco, ARCO, CGC and the state company PetroEcuador have extracted 
two billion barrels of oil from the Oriente.  In the process of finding and 
extracting petroleum, these companies have also discharged more than 30 
billion gallons of oil byproducts, toxic wastes, and excess crude oil into the 
soils and waters of the Oriente.17

By nature, the development of oil resources will cause some 
disruption of natural ecosystems.  But the petroleum industry is not 
young, and well-established companies like Texaco have long developed 
the technology and procedures to extract oil with minimal environmental 
degradation, largely in response to the strict environmental regulations of 
Western nations.  Unfortunately, oil development in eastern Ecuador did 
not adhere to these industry standards, and the unregulated oil extraction 
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has severely degraded the ecosystems of the Oriente.  To understand the 
changes, the activities that have altered and damaged the environment in 
eastern Ecuador can be divided into three main stages of industrial oil 
production: exploration, extraction and processing, and transportation.
Oil Exploration
 The first stage of oil development is the identification and 
preliminary exploration of viable reserves in the region.  Exploration 
includes the use of seismic lines and detonations to map geologic 
formations which might contain petroleum catchments.  Though seismic 
lines are relatively non-invasive, extensive seismic exploration involves 
considerable deforestation.  In the Oriente, seismic exploration has 
involved the detonation of thousands of pounds of dynamite throughout 
the otherwise undisturbed rainforest.18

 Once seismic testing and geologic mapping indicate the presence 
of oil reserves, the petroleum companies construct an exploratory well on-
site.  Boring deep enough to hit oil requires industrial equipment, and the 
drills produce a toxic mixture of drilling muds that act as lubricants and 
sealants during boring.  Each well generates more than 4,000 cubic meters 
of toxic drilling wastes, excess petroleum, natural gas and formation water 
containing hydrocarbons, heavy metals and high concentrations of salt. 

19  Standard industry practice is to re-inject these toxic drilling wastes 
back into deep subsoil.  By common practice in the Oriente, exploratory 
drilling wastes were deposited into open and unlined waste pits alongside 
the wells, where the wastes easily leach out or overflow and contaminate 
surface and shallow subsurface water systems. 
 For each exploratory oil well, the company extracts close to one 
thousand barrels of oil, but it is not economically feasible to capture this 
for use.  Instead, most of this oil is flared on-site—quickly disposing of a 
non-renewable resource and releasing carbon dioxide and toxins into the 
air.20  While it is not realistic to expect companies in a competitive industry 
to undertake impractically expensive measures to prevent relatively small-
scale pollution from exploratory drilling, it is a significant component of 
the petroleum-related contamination that has changed the forests of the 
Oriente.  Further, construction of more robust containment pits for toxic 
wastes is standard practice in US industry. 
Extraction and Production
 The industrial extraction of petroleum in the Oriente also 
produces drilling muds, and brings to the surface hazardous wastes known 
as produced waters.  Produced waters include toxic formation water mixed 
with oil and other residues, and the process brings toxic subterranean 
sands and gases to the surface alongside the petroleum.  Even in the 1960s 
and 1970s, it was standard practice in US industry to re-inject these highly 
toxic wastes at least one mile beneath the soil, and to carefully process gas 
and chemical wastes.21  In Ecuador, however, even in the wells operated 
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by Texaco, these wastes and oil-laden waters were routinely disposed of in 
the same type of poorly constructed open pits.  

According to the CESR, “A study of 187 wells operated by Texaco for 
the CEPE-Texaco consortium found that crude oil was regularly dumped 
into the woods, farmlands and bodies of water, and that 80% of the waste 
pits were poorly constructed.”  CESR determined that these irresponsibly 
managed waste pits “constituted a permanent source of contamination.”22  
Poorly constructed waste catchments are highly susceptible to leakage and 
to contamination of nearby water systems from leaching and wash-out, 
particularly in the tropical Amazon where average daily precipitation is 
high and the water table is close to the soil surface.  Such contamination is 
devastating to the flora and fauna of effected ecosystems.  In a study of 36 
water systems located near oil production sites in the Oriente, high levels 
of oil and grease contaminated all 36 samples.  All of the samples were 
deficient in dissolved oxygen, indicating serious degradation to the aquatic 
ecosystems.23  

In 1994, processing stations separating viable oil from wastes 
produced over 4.3 million gallons of untreated toxic wastes daily, 
virtually all of which was discharged into waste pits.  Thick crude residue 
accumulates on the surface of these pits, so the operators periodically burn 
off the crude.  This practice produces the phenomenon of “black rain,” 
which falls contaminated with hydrocarbon soot throughout the region.24  

Though natural gas forms on top of the petroleum in Ecuador’s 
oil reserves, the industry has judged the production of extracted natural 
gas prohibitively expensive, and instead burns as waste millions of cubic 
feet of the resource daily.  It seems incongruous that Ecuador also imports 
natural gas for domestic consumption.25

Petroleum Transport 
 The transportation of petroleum out of the Oriente to the coast 
is also a significant source of pollution both within the Oriente and all 
along the path of the trans-Andean pipeline.  Between 1972 and 1990, the 
pipeline spilled an estimated 16.8 million gallons of petroleum, most of 
which contaminated the headwaters of Amazonian river systems.26  Much 
of this occurred during two specific natural disasters: in March 1987, 
earthquakes destroyed more than 30 km of the pipeline, and landslides 
induced by deforestation damaged the pipeline in May of 1989.27  Though 
natural disasters are inevitable and unpredictable, the Ecuadorian Andes 
are particularly notable for their seismic instability and volcanic activity.  
Earthquakes and tremors should not come as a surprise and pipelines 
should be constructed and monitored with this particular hazard in mind.  
The Ecuadorian government has documented more than 30 separate 
spills in the main trans-Andean pipeline.  In 2003, private oil companies 
constructed a new pipeline, Oleoducto de Crudo Pesados (OCP) to increase 
infrastructure capacity and transport heavy crude from the Oriente.  The 
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government mysteriously rejected initial plans to build OCP alongside the 
existing pipeline route, in favor of a more expensive alternative that bisects 
important cloud forest reserves in the Sierra.28

The extent and frequency of the petroleum spills in the pipeline 
principally result from industry negligence of maintenance, prevention, 
and delayed response to natural disasters and spills.29  Faulty flow-lines 
connecting extraction wells to separation stations and leaks in tanks and 
storage drums are responsible for additional contamination, spilling 
between 1,000 – 2,000 gallons of petroleum every two weeks.  Routinely, 
industry operators in the Oriente also spread waste oil across local roads 
for dust control, contaminating adjacent water systems.30, 31  

Deforestation
 Separate from the issue of petroleum and petroleum waste 
contamination, oil resource development has caused intensive 
deforestation in parts of the Oriente rainforest.  In general, two to five 
hectares of rainforest are cleared around each exploration platform to 
make room for exploration and drilling equipment and activities.  Removal 
of construction timber for the platform infrastructures and crew housing 
contributes to the degradation of an additional 15 hectares per exploration 
platform.32  Extraction and processing facilities, which cover greater area 
than exploration wells, require housing for more oilfield workers and 
their families, and include the installation of extensive processing and 
transportation facilities, resulting in even greater deforestation.  
 The oil industry has also opened the previously isolated Oriente to 
the rest of the nation, as companies built the first network of roads leading 
into the region.  A comprehensive transportation network is critical to 
the successful development of oil resources, but in Ecuador’s case, the 
industry’s penetration of the region has had almost as much negative 
environmental influence as the direct contamination from petroleum 
extraction and processing.  Attracted by the new roads into sparsely 
populated territory and encouraged by government land policy that aims 
to relieve overcrowding in the inner parts of the state, poor farmers from 
the highland region have poured into the Amazon, squatting on the lands 
all along the length of the new roads.  

Disregarding the colossal legal issue this settlement raises 
concerning the displacement of indigenous inhabitants, settlers have 
contributed to extensive deforestation of the rainforest as they slash 
and burn to clear land for agricultural subsistence farming.  Current 
deforestation in the Oriente is close to a million acres per year, one of the 
highest rates in Latin America.33  According to a report published by the 
World Bank in 1990, estimated deforestation rates could lead to a “total 
depletion of closed forests as soon as the year 2030.”34
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Human Rights and Health Issues
 Human health has also been a casualty of the environmental 
degradation caused by development of petroleum resources.  In the first 
years of oil extraction, Texaco’s negligent technological standards for 
environmental protection and monitoring were mirrored by negligence in 
the training of local workers.  Judith Kimerling writes, “Oilfield workers 
were so unaware of the hazards of crude oil during the 1970s and 1980s 
that they applied it to their heads to prevent balding… to remove the 
crude, they washed their hair with diesel.”35  Even once the industry and 
human rights groups remedied these gross misunderstandings about the 
toxicity of crude petroleum, the serious environmental contamination 
surrounding extraction wells continued to endanger the workers and 
indigenous communities in surrounding areas.
 CORDAVI, a Quito-based human-rights group, studied the water 
systems surrounding oil extraction sites in the Oriente in 1992.  The study 
found that the rivers and streams near extraction sites were contaminated 
with oil and petroleum production wastes at concentrations two 
thousand times levels the US EPA considers tolerable for healthy aquatic 
ecosystems.36  In April of 1993, the Center for Economic and Social rights 
sent a team of Harvard doctors and scientists into the Oriente to investigate 
claims of gross environmental contamination and serious health risks to 
the indigenous inhabitants and oilfield workers.  Among the findings of 
the study, water samples from fishing, bathing and drinking water sources 
contained levels of polycyclic aromatic hydrocarbons (PAHs) that ranged 
10 to 1,000 times higher than the maximum allowable levels published 
by the US EPA.  Further analysis of the samples undeniably matched the 
PAH contaminants to the waste water discharges and disposal at nearby 
oil extraction facilities.37  A later study by the Department of Tropical 
Medicine of the University of London reported that cancer rates among 
oilfield workers in the Oriente are 30 times greater than standard expected 
rates.38

Corporate Responsibility and Quantifying Responsible 
Practices
 As an American company, subject to the strict environmental 
standards and legal restrictions of American law, Texaco has endured the 
most international criticism of negligent practices during oil extraction in 
eastern Ecuador.  During the 28 years of its operations in the Oriente, which 
ended in 1992, Texaco operators used outdated technologies and careless 
management procedures which were illegal in the United States at the 
time.  The company standards established by Texaco and their contractors 
with were consistently substandard and unenforced.  Operators employed 
outdated equipment, minimized environmental and safety precautions, 
and exploited the unskilled labor force they employed.  These cost-cutting 
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measures reduced per-barrel costs of production by three to four dollars 
for Texaco – a vast amount that ultimately increased corporate revenues 
by billions.39

 The case of Chevron-Texaco’s trial in American and Ecuadorian 
courts is the vanguard of a new era of accountability in globalization 
– where transnational corporations may be held to the standards of 
one country while their operations are physically abroad in another.  
Originally, the case was filed in the US courts, based on Texaco’s violation 
of US environmental laws while operating abroad.  When brought to New 
York in 2003, the Second Court of Appeals ruled the matter outside of 
its jurisdiction, but also that Chevron-Texaco must submit to the laws 
of Ecuador.  Currently the suit is continuing in Ecuador.  The company 
claims that it cannot be held to environmental standards which did not 
exist in the legal code of Ecuador at the time, though the laws that have 
since been enacted are retroactive.  Further, according to Chevron-Texaco, 
the irresponsible industrial practices were operated by a former subsidiary 
of the corporation which no longer exists, and therefore cannot be held 
accountable.

Under the burden of tremendous international pressure, Texaco 
withdrew from its operations in eastern Ecuador when its contracts 
expired in 1992.  At that time, Texaco turned all of its operations over to the 
Ecuadorian state oil company, PetroEcuador.  In the transition, the exiting 
Texaco managers and incoming PetroEcuador operators abandoned 
hundreds of poorly constructed waste pits and exploited drilling sites, 
neglecting to engage in further management or remediation of the toxic 
dumps.  The clean-up conducted by Texaco and PetroEcuador at dozens of 
sites consisted of covering with dirt the open and unlined waste pits that 
scarred the landscape, removing them from sight but neglecting to test, 
treat, or remove any of the toxic wastes produced by oil extraction.40

 Undeniably, Texaco has the resources and the technical knowledge 
base to locate, extract and process oil more efficiently and more responsibly 
than many of the smaller oil companies from developing countries which 
later administered Texaco’s oil contract in Ecuador.  Further, many 
indigenous and environmental groups condemn the practices of the state 
oil company just as harshly as they condemn transnational corporations.  
 Politics notwithstanding, Texaco did not spend the money or the 
resources to train its operators and design its operations in the same careful 
manner it employs elsewhere.  CESR estimates that such environmentally 
safe technologies and industry practices would increase the cost of oil 
production in the Oriente by about 10% — a considerable amount in a 
competitive industry.  Environmentally responsible petroleum extraction 
is not impossible, but in the economic and policy structure of Ecuadorian 
industry to date, government regulation and policy have failed to make 
environmental protection a quantifiable priority worth the expense.  The 
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result has been massive environmental degradation, and remediation 
costs will quickly outpace the costs of prevention through responsible 
management.  In 2004, the World Bank estimated that remediation of 
the untreated toxic waste pits left by Texaco and PetroEcuador would cost 
$400 million. 41  In the Ecuadorian trial of Chevron-Texaco, an Atlanta-
based petrochemical remediation company estimated that remediation of 
the waste pits and downstream effects of the contamination would cost 
more than $6 billion.42

Present and Future: New Stages of Petroleum Development
 Dollarization in 2000 brought a halt to the wild inflation and 
instability of the Ecuadorian economy, but nothing has changed in 
the past five years to reduce Ecuadorian dependence on oil extraction.  
According to a World Bank report issued in 2004, the rate of oil extraction 
has been decreasing steadily through the late nineties.  PetroEcuador’s 
extraction activities have declined sharply over the past decade due to 
underinvestment, but increasing activity by private and foreign companies 
are compensating for some of the decline.43  The new OCP pipeline has 
allowed companies like Occidental Petroleum to increase the rates of 
production dramatically.  In July 2004, the Petroleum Intelligence Weekly 
reported that Occidental Petroleum’s production in eastern Ecuador is 
three times greater than it was in the previous 12 months, before the OCP 
was operational.44  

The world’s lending institutions, concerned about their investments 
and Ecuador’s huge national debt, supported the construction of the OCP.  
However, there has been significant public debate about the environmental 
impacts of the construction.  Environmental and indigenous advocacy 
groups allege that corruption tainted the environmental impacts analysis 
for the OCP construction, which approved the project without significant 
qualifications.45   Recent development of oil reserves in south-central 
Ecuador is also underway, and the government is negotiating with Peru 
and private oil companies to construct pipelines to serve that region.  

Present and Future: Economics and Law
Economic dependence on petroleum production remains 

a serious problem for Ecuador, but the nation could use continued 
development of petroleum resources to reduce economic dependence 
on nonrenewable resources, by creating non-environmental assets.  
Currently, the government invests oil revenues mainly in the construction 
and improvement of communication and transportation infrastructure, 
which encourages foreign investment in the oil industry and indirectly 
promotes deforestation and degradation of the Amazon.  Instead, Ecuador 
could invest oil revenues in a better national education system, agricultural 
research extension, and forestry, to increase the national knowledge 
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economy and skill base and foster sustainable economic development.46

Also critical to the future protection of the environment in Ecuador 
is the coordination and consolidation of environmental legislation and 
enforcement.  As late as the mid-1990s, government policies and laws 
concerning the petroleum industry and development in the Amazon were 
inconsistent, conflicting, and rarely enforced.    In 1990, the World Bank 
called for a regional development policy in Ecuador consistent with the 
national natural resource management policy.  The Bank also highlighted 
the attitude of the central government, which viewed development in 
the Amazon as a regional issue under the Ministry of Agriculture, rather 
than an urgent national priority for sustainable development with wide 
implications for the national economy and environmental health.47

Since the World Bank report, both internal and external pressures 
have succeeded in pushing environmental protections and sustainable 
development to the head of the national agenda.  The publicity and 
international attention over the Texaco trial, and the unrelenting pressure 
from internal indigenous and environmental groups throughout the 1990s 
have brought the issues surrounding petroleum development to the fore 
of the political arena.  In response, the government has crafted essential 
legislation to protect the environment and regulate industry.  In 2001, 
the legislature approved the Environmental Regulations on Hydrocarbon 
Operations, which regulates the development of the petroleum industry 
and sets standards for industrial activities with environmental and social 
implications.  This specific legislation includes provisions that emphasize 
the re-injection of formation waters, the monitoring of emissions, and the 
standardization of environmental auditing.48  In 2002, the government 
decentralized the Ministry of Energy and Mines, granting a greater role 
to regional offices and establishing the Regional Office of Environmental 
Protection.

Conclusions
 Petroleum has revolutionized the national economy, but also created 
significant economic dependence on the development of nonrenewable 
natural resources and indelibly transformed the environment of eastern 
Ecuador.  The course of natural resource exploitation is cyclical, where 
the revenues garnered from petroleum development are re-invested in 
the infrastructures that encourage further development, or in the state 
oil company itself.  As reserves of this nonrenewable resource dwindle, 
the petroleum-dependent Ecuadorian economy will suffer extended 
destabilization and may lack the capital and additional natural resources 
to mitigate economic crisis.  
 Ultimately, all aspects of the oil development issue in Ecuador are 
economic in nature.  Oil revenues are easily quantifiable.  The money and 
investments garnered through the development of petroleum resources 
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produce plain results that can be celebrated by politicians, development 
analysts, and industry representatives alike.  The value of environmental 
and human health is not so easily measured.  How much is an ecosystem 
worth?  How much should society value undisturbed Amazon rainforest?  
How valuable is a healthy aquatic system?  How do these factors contribute 
to human health in the region, or on the planet as a whole?  And how can 
analysts and policymakers account for these unquantifiable values when 
weighing the costs and benefits of natural resource development?
 These are not questions without answers.  Indeed, they are 
questions that environmentalists and economists have been struggling 
with and answering for decades.  But these are questions that have not 
been considered in the Ecuadorian management of petroleum resources in 
the Oriente.  Ecuadorians are fiercely proud of the tremendous biodiversity 
and ecological wealth contained in the borders of their small nation.  Yet 
without some concept of the quantifiable benefits of a healthy environment, 
environmental protection cannot become an effective national priority for 
Ecuador.  
 Nevertheless, quantifying the value of environmental protections 
could be the first step in a highly successful development plan for Ecuador.  
If analysts and policymakers can account for ecological value and associated 
benefits like ecotourism, development plans for the Oriente and other 
developing parts of the nation can more accurately represent the costs and 
benefits for Ecuadorians and the Ecuadorian economy.  

Alone, better planning for development may not be enough.  Yet 
if accompanied by the right combination of economic diversification 
and planning, Ecuador’s prospects are promising.  The country must 
focus on diversifying investments from oil revenues, investing in human 
and education capital, and careful economic development.  In that 
circumstance, and with continuing political stability, Ecuador may be able 
to achieve what few other nations can even aim for: sustainable economic 
development and preservation of the nation’s ecological heritage.  
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Ocean Fertilization:
Climate Panacea or Faulty Technological Fix?

Melissa Dorn

Introduction
 At a time when climate change and global warming are environmental 
buzzwords, any method of sequestering anthropogenic carbon from 
the atmosphere seems like a great opportunity, both economically and 
environmentally.  Human activity is emitting carbon dioxide, a potent 
greenhouse gas, into the atmosphere at unprecedented levels.  The Kyoto 
Protocol, an international treaty designed to reduce emissions and thereby 
slow global warming, calls for research into methods of removing this 
anthropogenic carbon from the atmosphere. The oceans may hold the key to 
carbon sequestration, as they are the world’s largest natural carbon sink and 
have the theoretical potential to absorb all of the CO

2
 emitted from the burning 

of fossil fuels.
In the 1980s, John Martin, an oceanographer from Moss Landing 

Marine Laboratory, posited that the biological carbon pump of the oceans 
was limited by a scarcity of biologically available iron, which is deposited in 
the ocean by wind-borne dust.  Earlier hypotheses had attributed the lower-
than-expected biological productivity to limited nitrogen and phosphorus 
or to low levels of sunlight.  This hypothesis has been supported by both 
laboratory experiments and evidence from Antarctic ice cores.  Analysis of the 
Vostok ice core from the past 420,000 years shows an anti-correlation: lower 
concentrations of atmospheric CO

2
 correspond with increases in the amount 

of iron-rich dust, implying that the amount of iron that is added to the open 
ocean controls the amount of carbon removed from the atmosphere by the 
biological carbon pump. These findings are consistent with the drier climate 
during glacial periods that resulted in more dust transport. 

Martin further hypothesized that if iron were added to the ocean’s 
surface in High Nutrient Low Chlorophyll (HNLC) zones, the phytoplankton 
would bloom and remove extra carbon from the atmosphere. He assumed that 
additional phytoplankton growth would result in a higher carbon sequestration 
rate into the deep ocean.  Ocean fertilization then left the realm of pure science 
and became a focus for policy makers searching for ways to slow global 
warming.  Martin once quipped, “Give me half a tanker full of iron and I’ll give 
you an ice age.”1 

Unfortunately, because the oceans are a relatively unknown frontier, 
it has been impossible for oceanographers to accurately predict the impact 
iron fertilization would have on both the oceanic ecosystems and the global 
climate. 
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Biological Carbon Pump
 The oceans play an enormous role in the global carbon cycle through 
the process of three carbon ‘pumps’: the solubility pump, the carbonate 
pump, and the biological pump.  The biological pump is the most important 
of the three for the purposes of iron fertilization.  Tiny phytoplankton, that 
live in the surface waters of the open ocean, are responsible for over half of 
the photosynthesis that takes place on earth.2  During photosynthesis, these 
organisms use carbon, lowering the partial pressure of CO

2 
in the surface 

ocean and promoting the further absorption of CO
2
 from the atmosphere. 3 

The CO
2
 is converted to organic carbon through the photosynthesis process.  

Most of the organic carbon produced by phytoplankton is released back into 
the atmosphere as CO

2
 either after the phytoplankton dies or after they are 

eaten by other organisms and released as they respire.  The rest, about 25%, 
sinks into the deep ocean as “marine snow,” sequestering the carbon from the 
atmosphere for hundreds of years.4

Iron fertilization seeks to trigger the biological carbon pump to higher 
levels of efficiency by stimulating increased phytoplankton growth.  

High Nutrient Low Chlorophyll (HNLC) Zones
 The primary regulators of phytoplankton growth are sunlight and 
availability of the essential “macro-nutrients,” nitrogen, phosphorous 
and silicon, as well as “micro-nutrients” such as iron. For many years, 
oceanographers were puzzled by certain areas in the ocean where the nutrients 
nitrogen and phosphorous are very plentiful, but the primary productivity is 
comparatively low.  The nutrients are delivered to the surface through the 
upwelling of deep ocean waters.  These High Nutrient Low Chlorophyll Zones 
encompass about 20% of the world’s ocean, occurring in the sub-Arctic Pacific, 
the eastern-Equatorial Pacific and the Southern Ocean.5 
 In the past, scientists assumed that nitrates and phosphates were 
generally the limiting factors to phytoplankton growth.  After studying the HNLC 
Zones, which sailors called “the Desolate Zones,” John Martin hypothesized 
that the limiting factor was actually iron.6  The HNLC Zones are all located in 
areas that do not receive as much windborne dust from the land as the rest of 
the ocean.  Four small-scale (ca. 100km2), open-ocean experiments performed 
after Martin’s death, showed that phytoplankton productivity and biomass 
did indeed increase when iron was added to the ocean surface waters. 7 These 
experiments were not conducted with the intention of using iron fertilization 
as a carbon sequestration technique.

Iron Fertilization Experiments
 Since the early 1990s and the growing concern about global climate 
change, the motivation behind ocean fertilization experiments has shifted. Four 
major experiments have been conducted since 1993.  While each confirmed 
the validity of John Martin’s iron hypothesis, the carbon sequestration results 
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varied greatly from one experiment to the next.  This makes it difficult for 
scientists and policy makers to determine the viability of iron fertilization as a 
carbon sequestration technique.  The following four experiments have had the 
most impact on both scientists’ understanding of iron fertilization and on the 
public’s awareness of its possibility for sequestering carbon.
 

IronEx I and IronEx II
 In 1993 and 1995 two major experiments, called IronEx I and II, 
were conducted in the eastern-Equatorial Pacific near the Galapagos Islands.  
Both were funded by the National Science Foundation to test the validity of 
the iron hypothesis.  IronEx I spread iron fertilizer over a plot of about 64 
km2 and found that after one day the number of phytoplankton doubled and 
the phytoplankton’s growth rate quadrupled. While the results showed that 
John Martin’s iron hypothesis was valid, the actual volume of carbon that was 
transported into the deep ocean waters was unknown.  In IronEx II, the iron 
fertilizer was added slowly over the course of a week, in the hopes of prolonging 
the phytoplankton bloom.  The experiment was so successful that the waters 
of the surface ocean turned green from the vast number of phytoplankton 
growing.8  While the researchers observed that the dissolved inorganic carbon 
concentration in the water column had decreased by 20 percent over the ten-
day experiment, there was no evidence to suggest that the carbon was being 
sequestered into the deep ocean.

 SOIREE
 In 1999, SOIREE, the Southern Ocean Iron Release Experiment also 
funded by the National Science Foundation, once again confirmed that iron is 
the limiting nutrient to phytoplankton growth in the HNLC Zones.  However, 
the scientists’ goal for this project was to discover if iron fertilization actually 
resulted in a greater export of carbon to the deep ocean.  They used thorium 
to trace the carbon particles as they sunk.  Thorium is a “sticky” naturally 
occurring element, which is relatively easy to trace due to its radioactivity. The 
results of this experiment showed a much slower draw-down of carbon than 
expected, as well as a longer persistence of the algal bloom, which lasted six 
weeks.  Additionally, the scientists did not observe any increase in the amount 
of carbon exported to the deep ocean. They hypothesize that these anomalies 
were due to the colder water temperatures of the Southern Ocean, which may 
have slowed the phytoplankton’s iron uptake.9

 SOFeX
 The most recent experiment took place over a month in early 2002 
and the results were just released this year on April 15, 2004. SOFeX, Southern 
Ocean Iron Enrichment Experiment was also funded by the NSF in conjunction 
with the U.S. Department of Energy and aimed at examining the effects of iron 
fertilization on both the productivity of phytoplankton in the Southern Ocean 
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and on the sequestration of carbon from the atmosphere.  Two independent 
225 km2 plots in the Southern Ocean were fertilized, triggering phytoplankton 
blooms so large they were visible from satellite photos.10 Reportedly, each of 
the blooms consumed over 30,000 tons of carbon dioxide, much of which was 
observed to be sinking into the deep ocean.11 When extrapolated over a large 
area of the Southern Ocean, these results imply that a vast amount of carbon 
dioxide could be sequestered through a massive ocean fertilization program in 
the waters around Antarctica in a relatively short period of time. 

Climate Panacea or Faulty Technological Fix?
 The case in favor of iron fertilization seems convincing.  Since the 
beginning of industrialization and the use of fossil fuels as major power sources, 
human beings have been releasing carbon into the atmosphere in far larger 
quantities than the natural cycles on earth can handle.  Global recognition 
of human-induced climate change began in the late 1980s and early 1990s, 
when the rise in global mean temperatures was linked to greenhouse gases. 
In an attempt to address the climate change issue and reduce greenhouse gas 
emission, the global community drafted the Kyoto Protocol, but it was relatively 
ineffectual. Worldwide emission of greenhouse gases has actually increased 
since the Kyoto negotiations, and they will continue to rise drastically for 
another few decades at the very least while China and India develop.  

Even if emissions could be controlled and significantly reduced, 
the amount of carbon dioxide that humans have already released into the 
atmosphere will affect the climate for at least another few centuries.12 As 
such, to truly impact the rate of human-induced climate change, it would be 
necessary to actually remove some of the excess carbon from the atmosphere 
through carbon sequestration.  Ocean fertilization may provide an opportunity 
to do just that.  Additionally, there are economic incentives.  When and if the 
Kyoto Protocol goes into effect, a system of carbon credits trading would come 
into existence.  Both countries and entrepreneurial companies could profit by 
fertilizing patches of ocean and selling those excess carbon credits to developed 
countries that cannot meet their CO

2
 targets.  Fishermen are also strongly in 

favor of ocean fertilization.  The world’s fisheries are so depleted that many 
fishermen fear the loss of their livelihood.  If ocean fertilization became a 
widespread practice, the additional phytoplankton in the surface waters would 
provide extra food that could support a larger fish population.

On the other hand, there are some very cogent and troubling 
arguments against iron fertilization.  None of the experiments thus far has 
addressed the type of consequences that a large-scale fertilization of the 
world’s oceans would have on the environment.  “Proponents claim that ocean 
fertilization is an easily controlled, verifiable process that mimics nature; and 
that it is an environmentally benign, long-term solution to atmospheric CO

2
 

accumulation,” writes Chisolm in her Science article.13 She and her co-authors 
go on to refute the assumption that iron fertilization is environmentally 
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benign.  First, the oceans are a fluid medium, meaning that plots of fertilized 
ocean water are not easy to control; currents and wind are constantly stirring 
and mixing the surface waters.  Only a week after fertilization in the SOFeX 
project, the plot had stretched laterally for many miles.  Furthermore, iron 
fertilization experiments do not mimic nature. Artificial additives, designed 
to keep the iron in solution in ocean water, change the chemistry of the water.  
Large-scale iron fertilization projects also far exceed the scope of any natural 
phytoplankton bloom.  The amount of iron that will be delivered to the oceanic 
ecosystem over a very short period of time is staggering and could have drastic 
effects on the complex interactions within that ecosystem.14

The oceans are poorly understood and scientists cannot predict 
with any certainty what the consequences of iron fertilization on oceanic 
ecosystems may be.  There are several possibilities, most of which are far from 
environmentally benign.  By changing the composition of the phytoplankton 
communities and their population densities, enriching the HNLC zones 
with iron risks the alteration of the biological and biogeochemical cycles 
of the ocean unintentionally.  Similar effects have been observed in rivers 
with large agricultural fertilizer influxes; high nutrient additions can cause 
eutrophication and the destruction of an aquatic environment.  There is also 
the chance that long-term, widespread iron fertilization of the oceans could 
result in conditions of anoxia or deep ocean hypoxia15, due to the elimination 
of the water’s dissolved oxygen content by the microbes that consume the dead 
phytoplankton.16 In such a case, the biological composition of the affected ocean 
area would be completely altered, most likely triggering the growth of bacterial 
organisms that thrive in anoxic conditions.  These organisms tend to release 
methane and nitrous oxide, two gases that are even more potent greenhouse 
insulators than carbon dioxide, when they respire.  Depending on the scale of 
the ocean-fertilization, this could result in a worsening of the global warming 
problem, rather than an improvement.

Lastly, and perhaps most importantly, ocean fertilization is not a 
permanent solution.  Every hundred years or so, the deep ocean currents make 
a full cycle.  This means that within a few centuries, the excess carbon dioxide 
that we may be able to store in the deep ocean today will resurface and be 
released into the atmosphere once more.  Ocean fertilization is not a cure-all 
for climate change, merely a postponement at best.  

Policy Implications
 Ocean fertilization is a hot topic for both policy makers and 
entrepreneurs seeking to profit from trading carbon credits and increased 
productivity of fisheries.  Even without scientific certainty and with no current 
commercial ocean fertilization projects in the works, the idea is stirring policy 
issues.  The United States has already issued seven patents, with another in 
process, to companies that wish to corner the potential ocean fertilization 
market.17
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The logistics of such a commercial venture are very complex.  An 
accurate system of measuring and recording the amount of carbon sequestered 
by each individual company would need to be negotiated on an international 
scale.  This would require a stringent monitoring and enforcement body that 
could oversee the independent companies involved.  Furthermore, a system of 
international laws would need to be developed in order to control where in the 
oceans companies may fertilize.  Some countries may insist that the plots be 
kept far from their territorial seas in order to avoid contamination of coastal 
areas.  On the other hand, some coastal countries, such as Morocco, may wish 
take advantage of the economic opportunity of their territorial sea zones and 
lease them to companies who wish to fertilize the area.

Additionally, since the United States is not a party to the Kyoto 
Protocol, it is not a member of the international carbon trading system.  The 
parties to the treaty would need to decide whether carbon credits created by 
the companies of a non-party are valid on the international market.  Opening 
up carbon sequestration for carbon credits creates a new and very complicated 
international economic and legal problem.  

Conclusions
 Iron fertilization is far from a certain science.  Unfortunately, policy 
makers do not always have the luxury of waiting for scientific certainty.  As 
seen in the negotiations preceding the Montreal Protocol, an issue may 
be pressing enough to allow policy makers to forego scientific certainty.  In 
the case of iron fertilization, this could be a serious mistake, as the possible 
consequences show.  Much more research and experimentation are needed, 
both to further the general knowledge about oceanic cycles and to explore the 
viability of ocean fertilization as a carbon sequestration option.  It must be 
kept in mind, however, that regardless of anything else, ocean fertilization is 
not a technological panacea for climate change.  The best that could be hoped 
for is a stop-gap, a breather that will allow future generations the time to come 
up with a more permanent solution.  Ocean fertilization is by no means a 
sustainable solution to combat global warming.

This is not to say that nothing should be done to address the climate 
change issue.  To the contrary, reductions in greenhouse gas emissions are 
a good start.  However, it would be prudent to fully consider the legitimate 
concerns surrounding carbon sequestration through ocean fertilization before 

implementing it as a policy option.
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Trading in the Earth: An Analysis of Global Market 
Society and the Environment

Spencer Stoner

Abstract
International trade and finance characterize contemporary global 

market society and thus have had a profound impact on shaping its relationship 
with the natural world. Briefly discussed are the green and neo-liberal 
perspectives on 
the relationship 
between these 
phenomena and 
e n v i r o n m e n t a l 
degradation and 
their main points 
of contention. 
As both camps 
adopt absolutist 
doctrines about 
this relationship, 
they are incapable 
of understanding 
the flexible yet 
complex relation 
between the two. 
In examining the connections between trade liberalization, growth and 
international institutions on domestic environmental standards, production 
processes, sectoral composition and subsidies, this work argues that the effects 
of the global market society on environmental degradation as a whole involve 
a maelstrom of multi-directional causal relationships simultaneously acting 
and reacting to each other within each individual country, economic sector, 
and ecosystem, obscuring any meaningful conclusions about the true nature 
of market society and the environment.

Introduction
 Worrying about environmental degradation is a luxury. Developed 
nations have prioritized the issue in their policy making agendas, discussing 
the problem at a world forum for the first time at the 1972 UN Conference on 
the Human Environment1. Since then, the commercial face of the world has 
changed dramatically and irreversibly. World income has increased four-fold 
in the past 50 years; however, this drastic growth is eclipsed by the 14-fold 
expansion of world trade during the same time period2. International trade and 
finance are no longer mere aspects of the global market; they are its engines, 
powering globalized production, infrastructure, communications networks, 
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and even pollution.  
 Indeed, global environmental degradation, taken to mean a 
transformation of ecosystems which adversely affects the life, health, and 
moral sensibilities of humanity3, has expanded beyond the market system 
which helped spawn it. During the past 50 years of growth, environmental 
degradation has intensified, with global carbon dioxide emissions quadrupling, 
a quarter of the world’s fish stock depleted (44% of which has been fished to 
its biological limit), and nitrogen from cars and fertilizers transforming oceans 
and lakes into watery graves. If current trends continue, 2/3 of the world will 
live under “water stress”, consuming less than 1,000 liters of water per person, 
per year by 20304.
 For better or worse, these two global transformations, growth and 
destruction, are bound to impact each other. This relationship became more 
salient in the 1980s as public outcry emerged over the practice by many 
countries in the North of dumping toxic waste in the developing world despite 
its inability to safely handle, oversee, and dispose of the materials5. Intellectuals 
from greens to neo-liberals have attempted to grapple with the arduous task 
of establishing a causal relationship between these emerging threats and the 
globalization of commerce. Though these groups tend to draw clear lines 
between the issues, it is essential to bear in mind that their relationship is 
neither necessarily linear nor straightforward. Rather, the vastness of the 
issues and multiplicity of variables necessitates a revision of the question. The 
global market system both hastens and delays environmental degradation 
depending on the country it influences, the sectors it impacts, and the aspects 
of the environment being studied. Thus an unambiguous relationship on a 
global level is impossible to clearly establish. 
The Green Perspective
 Environmentalists tend to be cynical about the free market system 
because they feel that it promotes the quest for profit above other values, such 
as environmental and social well-being6. Because most environmentalists see 
an intrinsic value in the natural world outside of resources and opportunity 
costs, they feel less comfortable than most with the prospect of trading it in 
for material wealth7. This is problematic in that the global market system 
necessitates production and growth, which will inevitably require resources 
and produce waste. Additionally, they argue that the globalization of this 
system has had several unwanted consequences which negatively impact the 
ecological health of the planet. 

“Greens” worry that the heightened mobility of capital will cause an 
environmental race to the bottom as governments in the developing world 
are forced to compete against each other with lax environmental regulations 
and lowered pollution standards in order to boost the comparative advantage 
of locating there, resulting in so-called “pollution havens”8. Generally, they 
fear that sovereign environmental policies are being eroded and weakened by 
neo-liberal institutions like the World Trade Organization (WTO), which rule 
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against import bans on goods produced in environmentally-damaging ways, 
such as shrimp caught in devices that kill sea turtles. Greens believe that 
challenging environmental standards as non-tariff trade barriers diminishes 
the already limited tool-box which governments have at their disposal against 
environmental crises9. Similarly, green groups such as the Sierra Club in the 
United States have protested provisions in free trade agreements like NAFTA 
which allow individual investors to sue governments whose environmental 
decisions hurt business profitability10. 
The Neo-Liberal Perspective
 Neo-liberals recognize that at times there will be trade-offs between 
growth and the environment, but generally feel that the benefits of poverty 
eradication, development, and innovation outweigh the costs of environmental 
degradation, while helping to provide a solution to the problem. Indeed, one 
of the neo-liberal agenda’s most persuasive arguments is that the global 
market society is ultimately beneficial through a trickle-down conservation 
process. Increases in income, argue pundits, allow for a country to afford 
pollution controls, regulations, and environmental management systems 
(EMSs) that were unobtainable beforehand. Additionally, this rise in income 
will be accompanied by an emerging green conscience as people feel more 
compelled to preserve their environment instead of exploiting it to survive. 
In supporting strict and oftentimes inappropriate regulation, most liberal 
economists would argue that green intellectuals put the “welfare of nature 
ahead of humanity”11.
 This argument has given neo-liberal ideas strength in the face of 
ever-increasing degradation. Even though the WTO, one of the pillars of the 
Washington Consensus, recently admitted that at times trade may have negative 
environmental impacts, it contends that the appropriate policy decision is 
never restricting trade.  Rather, policy makers should seek openness to better 
allow for the transfer of cleaner, more efficient technologies at a lower cost in 
addition to ending the practice of perverse subsidies (government funding of 
environmentally damaging production and goods)12. 

Most of all, nearly all neo-liberals are in agreement that, regardless 
of whether a country is open or closed, good governance and solid domestic 
regulations are essential measures to prevent environmental destruction, 
stressing that “integration and growth reinforce the need for sound 
environmental policies at the national and international level”13. 
Main Points of Contention
Pollution Havens
 One of the greatest fears among producers in the North is that trade 
with the South will expose them to unfair competition from producers who 
can undersell them thanks to laxer environmental regulations and minimal 
abatement costs. Environmentalists argue that these groups will pressure 
their governments to repeal such laws in order to reduce production costs and 
attract foreign direct investment (FDI), resulting in havens for multinational 
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corporations (MNCs) to pollute without reprisal14. The developing world is 
potentially more at risk than their developed counterparts as their desperation 
and poverty make them more vulnerable to this coercion. In the 1990s, business 
strong-arming of labor policy led to a race to the bottom among South East 
Asian nations, lending empirical weight to these concerns15.  
 Neo-liberals argue that rather than increasing the incentives to 
appease businesses by ending regulation, free trade encourages businesses to 
comply with public expectations of them. They propose that when market size 
expands, it makes MNCs more responsive because their public image plays a 
greater role in business decisions. Thus, even if it is slightly more expensive 
to be located in a country with strict pollution controls, the global market 
society rewards green companies with cheaper liability insurance, decreased 
regulatory oversight and increased access to consumers that care about a clean 
reputation and are more willing to pay a higher price for green products16. 
Rather than driving a race to the bottom, this spreads clean production and 
consumption practices from country to country. The Economist has observed 
that many poorer nations are working to eradicate industrial pollution because 
the economic benefits of abatement are greater than the costs, giving this 
argument further credence17.
The Effects of Income
 Insofar as the global market system and trade are generally thought 
to have positive impacts on world economic growth, the implications of this 
growth are of the utmost importance in understanding the overall impact of 
trade on the environment. Greens maintain that under the current system, 
the two are not mutually compatible and reinforcing because, “environmental 
costs are increasing faster than can be addressed”, meaning that resource 
exploitation is gradually impoverishing society, despite material improvements 
to overall well-being18. These claims mesh well with those of the World Bank’s 
Ian Johnson, who is working to develop the concept of “genuine GDP”, which 
accounts for the economic costs of environmental destruction in addition to 
productive growth. Based on this concept, Africa and South Asia are arguably 
poorer today than they were decades ago, because their production processes 
do not take into account the costs of negative externalities19. 
 The global market society is deleterious to environmental health 
because it allows and even promotes the expansion of harmful production. In 
the developing world, where many nations have yet to implement appropriate 
environmental regulation, trade has promoted rapid industrialization and 
associated dependence on fossil fuel combustion, rapidly globalizing air 
pollution20. Indeed, there is a positive correlation between income growth 
and carbon emissions growth as the richest countries are also the heaviest 
polluters. With less than five percent of the world’s population, the US is 
responsible for 18 percent of global greenhouse gas emissions and half of the 
OECD’s 36 percent of global emissions21. A complimentary study conducted by 
the London-based Centre for Economic Policy Research found that APEC trade 
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liberalization in Indonesia would increase air pollution by 12-15 percent and 
water pollution by 6-12 percent by the year 202022. As national income grows, 
so do the number of people buying cars, the amount of coal burned to provide 
electricity, the factories built to meet increased demand. More resources are 
used and more pollution is emitted.

 
However, it is important to remember, as neo-liberals will remind us, that 
this income growth can mean important transformations in the quality of life 
for some of the world’s poorest people. As John Micklethwait contends, “it is 
patronizing for rich world greens to decide that Africans should not tolerate 
dirtier air and water in exchange for more wealth”23. Neo-liberals blame 
poverty and the lack of good government policies for the environmental crisis 
in much of the developing world.  They see growth as the solution insofar 
as it allows people to escape the desperation of poverty which necessitates 
unsustainable exploitation and to focus instead on long-run sustainability 
issues and good environmental management systems. Thus both LDCs and 
MNCs will be able to afford paying off abatement costs while maintaining 
a surplus. Neo-liberals point to the environmental Kuznets curve (EKC) 
as a visual representation of this process24.  As income increases, pollution 
and environmental degradation will increase initially as dirty industries and 
consumption expand. This will continue until a threshold is reached, at which 
point, the marginal utility of income has decreased below the marginal utility 
of preserving the environment. The nation begins to shift its newly gained 
resources into conservation programs, stringent environmental standards, 
and newer, cleaner technologies, ultimately reversing the trend and potentially 
being both wealthier and cleaner than before industrialization. 
The Role of Trade Institutions
 In the early 1990s, the US Congress passed the Marine Mammal 
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Protection Act, legislation intended to protect dolphins in the Eastern Tropical 
Pacific Ocean by eradicating the practice of some countries of targeting 
dolphin pods, known to swim alongside schools of yellow-fin tuna, with purse 
seine nets. The act banned imports of tuna from countries using these fishing 
methods unless their dolphin kills fell within 25 percent of US kills for the 
same period. In September 1991, Mexico challenged this law in the GATT, 
saying that such a policy violated the US’s national treatment obligations 
under Article III as the US was discriminating between “like products”25. The 
GATT ruled in favor of Mexico and rejected the US’s appeal, leading to outrage 
from environmental groups who felt that the institution had ruled in the favor 
of businesses’ interests at the expense of the environment. 

Since the formation of the WTO, comparable cases have emerged 
with the same ruling: banning imports because of how they were produced 
is not permissible. This leads many greens to fear that national sovereignty 
and environmental standards will be eroded as non-tariff barriers to trade. 
Environmentalists argue that the WTO’s dispute settlement mechanism has 
left environmentally conscious countries all but impotent in the body’s quest 
for profit as there is little a nation can do, short of armed intervention, to 
protect the environment beyond its borders without using trade policy.26 
 Neo-liberal forces have responded by claiming that such measures are 
necessary to protect global market society from an onslaught of protectionism 
and point to environmental safeguards built into the WTO such as Article 20 
which allows trade measures “necessary to protect human, animal, or plant life 
or health . . . [or] relating to the conservation of exhaustible natural resources 
if such measures are made effective in conjunction with restrictions on 
domestic production and consumption”27. They argue that it is most important 
to keep the channels of trade open and clear to facilitate the diffusion of capital 
and clean technologies and maintain economic growth, the real solution to 
environmental problems. Banning products simply because of how they were 
produced would allow for the North to wipe out the comparative advantages of 
much of the developing world, eroding human welfare while failing to achieve 
the goal of environmental preservation28.
Some Observations
 The problem with both of these camps and the debate between them is 
that each side is so overly deterministic that they miss the forest for the trees – 
or the lack thereof. Each side brings to the table certain dogmatic assumptions 
that shape their perspective of the theoretical world but may have little to do 
with the true nature of things. In reality, the true interconnectedness, size and 
scope of both the complex interactions that compose the global ecosystem 
and the global economy can’t be simply boiled down to a textbook cause 
and effect relationship. As Lofdahl observes, “The workings of even small-
scale ecological or political systems are intricate enough to thwart the most 
sophisticated attempts at modeling cause and effect. The very belief that 
environmental damage can be undone with a suitable application of money, 
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labor, and technology is highly questionable”29. The same can be said about 
the global market society and liberalization. Whether trade liberalization 
will hinder or aid environmental progress depends entirely upon which 
countries are impacted by any set of reforms, what the political conditions are 
in those countries, which sectors and industries of those countries are hurt 
by those reforms and which are stimulated and prosper, and what aspects of 
the environment are being impacted, be they air, water, forests, or species 
extinction. These factors combine to create a complicated picture that, at least 
on a global level, is inevitably ambiguous.
 Although both sides have ardently fought over the impacts of growth, 
there is no clear way to say if it will ultimately leave the environment better 
or worse off. Though the experience of the communist block and much of the 
developing world would seem to suggest that environmental concerns tend to 
have a low priority in closed and poorer nations30, there is no denying that the 
necessary relationship between inputs and industrial waste means that any 
business that physically produces goods will have some negative impact on 
the environment31. As world production grows, so too will the use of resources 
and the disposal of waste products, even if it does grow in a relatively cleaner 
fashion. 

The type of growth that occurs will have global environmental 
implications. Resource heavy input industries will inevitably have a more 
severe impact on the natural world than industries that are information-based 
or driven by technological processes. In instances such as these, the market 
may not always favor the cleanest industries, and some form of intervention 

may be necessary to stimulate sustainable development32.

 Furthermore, it is important to keep in mind that there is not just one 
form of environmental degradation, and very often such impacts can shift from 
one type to another in the industrialization process.  Although greenhouse gas 
emissions are positively correlated to growth, emissions of sulfur dioxide and 
key particulates were found to follow the EKC model in a study by Grossman 
and Krueger, increasing past a threshold and then falling. Water pollution and 
deforestation were also found to follow this model33, although municipal waste 
and carbon dioxide emissions had no natural turning point and continue to 
increase with income34. Thus, there is no way to say whether economic growth 
has contributed to or hurt environmental well-being because the reality is that 
it has done both.
 This ambiguity is compounded by the dynamic interaction of market 
forces which serve to shape the compositions of national economies. Trade 
liberalization will have different implications on the environment depending 
on whether or not the liberalizing country has a comparative advantage in 
dirty industries. As a country liberalizes, certain industries become relatively 
more profitable and resources shift from previously protected industries to 
new sectors. A country devoting resources to the extraction of coal and oil 
is dramatically different from one producing small, petrol-efficient cars or 
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specializing in eco-tourism35. 
At the same time, liberalization in one country will lead to a 

bolstered demand in another as foreign producers gain access to new 
markets. The environmental implications will depend on what this demand 
is for. “A heavily forested country that did not trade would produce only 
enough forest products for its own people. Under a trading scenario it 
might produce enough for export as well, increasing the size of forestry’s 
slice in the nation’s economic pie”36. When the demand for “dirty goods” 
is high, this can lead to increased environmental destruction, but when 
consumers are green minded, liberalization can encourage the stimulation 
of clean industries and new technologies to meet that increased demand. 
Surprisingly, much of this demand comes primarily from firms. By declaring 
that they would only buy inputs from suppliers certified as following the 
ISO 14001 environmental management system, Ford and GM have been 
able to force improvements in the production process all the way down 
their supply chains37. 
 Even the nature of trade itself is ambiguous. The global market 
system allows for more of every type of good to be traded and that means 
that the transport and purchase of cleaner technologies and fuel efficient 
cars are impacted in the same way as the shipment of hazardous waste and 
endangered species. Trade in these environmentally damaging materials 
can be driven by overseas demand, such as the exploitation of rare animals 
for pets or traditional medicines38, or supply driven as businesses seek 
to export dangerous pharmaceuticals or pesticides outside of a country 
where the sale of such products is illegal39. Toxic waste has frequently 
been shipped into developing countries where suitable disposal methods 
or even government knowledge of the transaction may not exist40. The 
proliferation of these types of transactions demonstrates the profound 
need for international cooperation by policymakers to eradicate such 
harmful practices.
 Simultaneously, opening borders to trade will facilitate the 
diffusion of cleaner technologies and products by creating a business 
climate conducive to foreign investment. Since it is less costly to duplicate 
technology used in their home countries than to modify the production 
process in every country they operate in, MNCs usually implement the 
newest technology developed to conform to standards in the North41. 
This has resulted in MNCs being, on average, cleaner than their local 
counterparts42. This technology is further diffused throughout the economy 
through further FDI, join ventures with domestic firms, subsidiaries, or 
direct licensing43 and has had some wonderful successes. In the global 
cellulose industry, similar technology transfers are estimated to be 
responsible for a 20 percent drop in emissions44 and expected to result in a 
net decrease of all water pollutants in Indonesia by 202045. Thus the global 
market society has ironically helped to facilitate the transportation and 
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marketing of both the causes and solutions to many environmental issues.
That being said, there are a few concrete observations that can be made 

about the effects of the global market system. Despite legitimate fears, evidence 
of pollution havens has yet to materialize. In one of the most comprehensive 
studies on the subject, the World Bank found that there was no “audible shift” 
of pollution-intensive industries from the North to the South or from stricter 
to more lax regimes46. This is largely because environmental costs are but a 
blip in the average industry’s radar screen, generally comprising only 2-3% 
of total operating costs. Factors such as access to infrastructure and inputs, 
wage, labor productivity, and political risk all have a much heavier hand than 
environmental standards in deciding whether a company will relocate or not47. 
For some industries, such as aluminum smelting and cement manufacturing, 
the cost of regulations can be higher, but even so post-liberalization relocation 
would only make economic sense for these companies if environmental costs 
were a large portion of total costs, there were substantive barriers to trade 
before liberalization, the costs of relocation were small, and there was a high 
perception of relative future costs48.  Although the chances of this scenario 
existing are small, the perception of it is widespread, and oftentimes business 
threats of relocation are all that is needed to instate a regulatory chill during 
which no new environmental legislation will be passed49.
 However, the threat of a regulatory chill is mitigated by the environmental 
benefits of extirpating perverse subsidies under trade liberalization. Without 
exception, these government programs have been universally condemned by 
tree-huggers and neo-liberals alike for their distortion of the market in ways 
that unfairly favor environmentally debilitating practices. Worldwide, between 
$500 billion and $1.5 trillion is spent yearly to artificially cut the costs of 
“doing business in an environmentally unsustainable way”50. In the agriculture 
industry, such subsidies have led to the excessive use of chemical fertilizers, 
polluting lakes, rivers, and artesian basins with run-off51 and have promoted 
agricultural development in extremely sensitive marginal areas, resulting in 
deforestation and plant and animal extinction52. Additionally, some developing 
countries subsidize subsistence crops for domestic consumption, which, 
compared to export crops like coffee and cocoa, tend to have high rates of soil 
erosion53. Fishing subsidies have had comparably damaging impacts on the 
aquatic environment. These subsidies amount to over $54 billion annually54 
and have resulted in the overexploitation of species, driving many of the once 
vast North Atlantic fishing grounds to collapse55. Fortunately, some global 
market institutions have helped to reverse these trends. The Uruguay round of 
the GATT began the arduous process of scaling back agricultural subsidies56, 
and recently in Doha, trade representatives have agreed to undo many of the 
perverse subsidies for the fishing industry worldwide57.
 Unfortunately, even the role of these institutions is ambiguous. 
Although it has helped to shrink perverse subsidies, the WTO has generally 
played a deleterious role in government environmental initiatives. In addition 
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to the 1991 tuna-dolphin debacle, a WTO trade panel ruled that claims that US 
import blocks on Venezuelan and Brazilian gasoline violated the US’s Clean Air 
Laws were illegitimate, and as recently as 1998, the WTO ruled against the US 
again in a complaint by southern Asian nations that the US was discriminating 
against shrimp imports harvested with devices which inadvertently killed sea 
turtles. In 1991, an Appellate Body upheld this decision58. 
 Regional trading blocks have played similar roles. The Chapter 11 
investment provisions of NAFTA give businesses the ability to sue a foreign 
government if its laws, regulations, or court rulings negatively impact that 
company’s business plans59. Several firms have already taken advantage of 
this opportunity and few of their claims have been settled yet. In addition 
to taking governments to court, businesses have used this leverage to try to 
pressure legislatures to reject proposed environmental regulations before 
they are instituted. One such US firm, after failing to intimidate the Canadian 
parliament to rescind its decision to ban exports of PCD, a cancer-causing 
waste product, took its case before NAFTA, arguing that such laws violated 
the principle of national treatment because US waste processors were unfairly 
deprived of income60.
 These occurrences aside, economic institutions certainly have the 
potential to play a positive role in environmental management. Although 
NAFTA’s Chapter 11 provisions weaken national environmental policy, 
NAFTA’s article 104 has helped to strengthen multi-lateral environmental 
agreements by stating that the Montreal Protocol, the Basel Convention, the 
Convention on the International Trade of Endangered Species (CITES) and 4 
other bilateral treaties will trump NAFTA provisions should the two come into 
conflict61. Furthermore, both Mercosur and the European Union have set fine 
examples of environmental stewardship, with Mercosur establishing several 
councils and working groups to analyze the implications of trade policy upon 
the environment, and the EU legislating over 300 items on nearly all aspects of 
environmental policy and providing substantial funding for rural conservation 
projects.62 Successes such as these demonstrate that the interests of trade 
groups and environmentalists may often go hand in hand.
Conclusion

There are few certainties when it comes to the global impacts of market 
society on the environment. The areas for confrontation between the two 
are vast and diverse. At each level, from the process of physically producing 
goods to the multilateral institutions which maintain global openness, the 
environment has the potential to be impacted to its favor or detriment. Though 
greens and neo-liberals maintain rather absolutist views on this question, 
neither perspective is able to adequately grasp the complexity of interactions 
that comprise the issue. The global market society can be called neither good 
nor bad in this respect. It is amoral. It just is. It is a tool which facilitates the 
interests of individuals and moves in ways which simultaneously degrade 
and preserve the natural world. Thus, any clear establishment of causality 
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must occur on an individual basis that examines the specific impacts of trade 
liberalization on each country, sector, and ecosystem. Only than can a clearer 
image of any overarching trends develop.

The contemporary globalization of pollution demonstrates how 
impossible it is to combat environmental degradation on a purely domestic 
playing field. Air pollution from a factory in Poland can cause acid rain in 
Germany and Indian waste dumping in the Ganges will impact Bangladeshi 
rice patties. Ozone depletion and global warming affect everyone worldwide. 
Held and McGrew argue, ‘contemporary forms of environmental degradation 
are more global than at any other point in human history and carry with 
them the most historically significant set of risks and threats to human life’63. 
Though some aspects of the global market society make this task more difficult 
for national governments, it has also provided an exciting and under-exploited 
opportunity for multilateral consolidation on issues shaping the natural face 
of the globe. It is up to governments and environmental groups to decide how 
to rein in this important tool of the New World Order and insure that it serves 
a constructive role for future life on the planet.
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