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Abstract

Extraction of oil promises economic growth in many developing countries but
almost inevitably brings environmental and social degradation with it. In this
paper we explore the environmental, social and ethical aspects of multinational
companies’ (MNCs) oil exploration and production in Ecuador and we analyze
several different protective regulatory management strategies that could help
eliminate negative impacts. We use Drivers Pressures State Impacts Responses
(DPSIR)-analysis to understand the interconnectivity of the current situation
whereas we use stakeholder analysis to identify the most appropriate regulatory
response. We find that there is scientific consensus that pollution from oil
production by MNCs has caused an environmental disaster, a widespread health
emergency and serious detrimental social impacts. This raises fundamental
questions about whether it is ethically justifiable that MNCs disregard legal rules
from their country of origin to profit from limited and ineffective environmental
law in developing countries. A number of regulatory strategies exist that could
resolve the situation including; the temporary banning of MNCs to extract oil,
expansion of the Yasuni-ITT initiative, which allows the Ecuadorian government
to receive funds from the international community for refraining from oil
exploitation, compensation and remediation and the development of
environmental law and policy. Selecting the most appropriate strategies requires
stakeholder involvement and consideration of their interests. Through our
stakeholder analysis we identified a wide range of stakeholders ranging from the
indigenous people to MNCs such as Chevron. The interests, influence and
political and economical power of the identified stakeholders differ substantially
and unfortunately it was found that the most impacted stakeholders were quite
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often the least influential. We recommend that a heavy focus is put on the use
and implementation of the ‘precautionary’ principle and the ‘polluter pays’
principle and that public participation is encouraged to provide a legal
framework to support sustainable development in Ecuador.

Keywords: oil extraction, developing countries, DPSIR, stakeholder analysis,
precautionary principle, public participation.

1 Introduction

Profit from the extraction of oil is a large part of the economy in Ecuador,
representing almost half of the country's gross national product (GNP). However,
oil extraction in the northeast Ecuador has been controversial due to the
environmental, social and health impacts associated with exploration and
production of oil. In over 20 years of operation in the area, MNCs (among others
the American company Texaco now owned by Chevron) extracted more than
2 billion barrels of crude oil from Ecuador making a net profit of $490 M US.
Over the course of this time, over 18 million gallons of produced waste were
spilled into the environment without treatment or monitoring, despite oil industry
standards recommending that wastes should be reinjected back into the ground
(San Sebastian et al. [1]). Texaco followed these standards in the USA, including
establishing pits for temporary storage of waste lined with industrial tarp to
prevent seepage contaminating groundwater. In Ecuador however, the standards
were ignored. This raises fundamental questions about whether it is ethically
justifiable that MNCs disregard legal rules from their country of origin to profit
from limited and ineffective environmental regulation and laws in developing
countries. In this paper, we explore environmental, social and ethical aspects of
MNCs oil exploration and production in Ecuador and we analyse several
different protective regulatory management strategies that could help eliminate
negative impacts. In the following we first introduce the environmental, health
and social impacts that oil extraction has had in Ecuador. We then present our
use of Drivers Pressures State Impacts Responses (DPSIR)-analysis to
understand the interconnectivity of the current situation and finally we use
stakeholder analysis to identify the most appropriate regulatory response.

2 Oil multinational corporations’ impacts in Ecuador

2.1 The impacts on the local environment

All stages of previous oil extraction operations in Ecuador (including exploratory
drilling, commercial extraction, and transport through pipelines) have caused
devastating environmental damage on what used to be a uniquely diverse
ecosystem. Direct environmental impacts from oil operations in the Ecuadorian
Amazon include deforestation from trail clearing, access roads, drilling platforms
and pipelines, and contamination from oil spills and pollution discharge (Finer et
al. [3]). For instance the MNC Texaco spilled more than 18 billion gallons of oil
in the area during twenty years of operation in the region (Mecham [2]). A report

WIT Transactions on Biomedicine and Health, Vol 16, © 2013 WIT Press
www.witpress.com, ISSN 1743-3525 (on-line)



Environmental Health Risk VII 159

published by the Centre for Economic and Social Rights in the United States
shows that, as a result of this misconduct, the levels of toxic polynucelear
aromatic hydrocarbons found in drinking, bathing and fishing waters were 10 to
10000 times higher than those accepted by the U.S. Environmental Protection
Agency Guidelines. Independent water analyses found that the total petroleum
hydrocarbons in some freshwater streams in Ecuador reached levels of 144-288
times the limit permitted by European Union legislation. It has been reported that
many rivers once rich in fish now support little or no aquatic life, and that cattle
have been dying from drinking them (San Sebastian et al. [1]; San Sebastian and
Hurtig [4, 9, 10]).

Further to this intense pollution, in the last few decades Ecuador has suffered
one of the highest rates of deforestation in the world, and the highest in South
America (UN [5]). The Amazon is not only a biodiversity hotspot, but also a
natural sink for ozone and is invaluable in terms of stable global climatic
conditions because of CO, gdorage (Shuklaet al. [6]). A study by Vifa et al. [7]
using satellite imaging concluded that the deforestation in the area is most
likely associated with oil exploration due to the associated road construction.
According to Mecham [2], 30% of the Ecuadorian Amazon has been deforested
and/or polluted either directly by the oil industry or indirectly by colonisation
accelerated by oil related road construction. According to a business magazine,
the Business Pundit [8] it is one of the 10 worst environmental disasters caused
by companies. The pollution caused by MNCs in the area has also been linked to
some serious health and social impacts.

2.2 Oil production and human health

Drilling oil in Ecuador has caused and is causing a myriad of health problems to
local indigenous groups. Independent health risk studies have demonstrated that
the number of spontaneous abortions, cancers, childhood leukemia and other
harmful effects in humans have all significantly increased as a result of pollution
and oil spills in water and fields (San Sebastian et al. [1]; San Sebastian and
Hurtig [4, 9]). The Amazon has approximately 20% of the world’s freshwater
resources (National Geographic [11]), but independent research has revealed that
freshwater rivers in the area exceed permitted levels in the area for total
petroleum hydrocarbon content and toxic polynuclear aromatic hydrocarbons
(San Sebastian and Hurtig [9]). Over half of the wells and oil stations in Ecuador
are in areas where families are living within 500m. Around 40% of these
families live within 50m of the oil extractions. These families are losing farm
animals and access to safe water and are suffering diseases due to the impact on
the environment of oil extraction (Maldonado and Narvaez [12]). The most
dramatic case is the Basura River, with almost 300 times the European Union
permitted limit of 0.01ppm total petroleum hydrocarbons (San Sebastian and
Hurtig [9]). The freshwater is used for bathing, drinking and fishing and it has
been found that pregnancies in exposed communities were approximately
2.5 times more likely to end in spontaneous abortion than those in comparison
communities (San Sebastian et al. [1]). The risk of childhood leukaemia was
significantly elevated in exposed areas, compared to neighbouring areas without
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oil production (San Sebastian and Hurtig [10]). The three main pathways that oil
or its components can affect humans are skin absorption, ingestion of
contaminated products and inhalation. Skin absorption is especially dangerous
for people who work directly with oil and those using resources which are
exposed to oil, such as livestock, water or crops. Ingestion of contaminated
products, in particular by people that live in proximity to oil plants, has been
linked to a large number of cases of lung and rectal cancer. Skin absorption and
ingestion of contaminated products are especially significant for the indigenous
population who use rivers such as the polluted Basura River for bathing and
drinking water. Inhalation can affect populations living a larger distance from the
oil fields, causing symptoms like eyes and skin irritation. The communities in
close proximity to oil extractions are exposed to oil through all three pathways.
The denser oil components can arrive more easily to groundwater resources than
lighter components or can be ingested by animals that humans subsequently eat.
Lighter components can evaporate and arrive to distant areas by air flow,
becoming a problem for a larger population within Ecuador (Manuel Amunarriz
Institute of Epidemiology and Community Health [13]). It has been found that
“women living in communities close to the oil fields have reported higher rates
of adverse physical symptoms such as skin mycosis, sore throat, headache, red
eyes, ear pain, diarrhea and gastritis” (San Sebastian and Hurtig [10]).
Independent researchers have labelled the situation as a national medical
emergency (San Sebastian and Hurtig [14]).

2.3 Social changes due to oil extraction

A lot was initially expected from the oil exploration in Ecuador when it comes to
the positive evolution that it might have on the country’s economy. In the
beginning of the oil boom a rapid increase was observed in per capita income
and GNP, but since then the national debt has risen from $200 million in 1970 to
more than $12 billion in 1994 (World Bank, 1991 cited in CESR [15]). Roughly
75% of the money from crude oil taken from Ecuador goes to the oil companies.
About 18% goes to paying off a huge foreign debt and most of the remainder
goes to covering military and other government expenses. Less than 3% is spent
on health, education, and other programs designed for helping the public
(Tolan [16]). According to the World Bank (1991 cited in CESR, [15]), this
skewed distribution of oil money has resulted in great and profound social
changes. The poverty rate rose from less than 50 to 65 percent from 1975 to
1992 and the urban poor, colonists and indigenous groups have almost uniformly
suffered worsening conditions (Menacho 1993 cited in CESR [15]). Only a very
small part of the population benefited from oil exploration and the majority of
these benefits have gone to the elite and the military. Besides the social changes
that come with the unequal distribution of wealth, there is a multitude of social
changes that relate to road construction. The roads built during Texaco’s oil
exploration were used by farmers to colonize deep into the Ecuadorian Amazon,
drastically changing the ways of life of the natives (Valdivia [17]). By 1992,
only around 8% of the Oriente region belonged to the indigenous communities,
as opposed to exclusive use over 30 years ago (Haller et al. [18]). This was in
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part an attempt “to “civilize’ native peoples and integrate them into the dominant
national culture” (Kimerling [19]). The result of this “movement” was that these
natives found themselves at the bottom of society, treated as a cheap labor force.
Their beliefs were rejected, their traditions and culture torn apart. There are
about 8 indigenous nations in the Oriente region, totaling between 100,000 and
250,000 people, each with different cultures and traditions. Some are being
driven to extinction (CESR [15]). The oil driven national development is, from
the natives’ point of view, an ethnocide.

2.4 An ethical view of oil exploration in Ecuador

According to the Ecuadorian NGO Amazon Defense Coalition [20], the United
States industry standards were ignored repeatedly, and misconduct in this
operational period included the practice of not lining oil pits with industrial tarp,
abandoning unlined pits filled with oil sludge, draining of approximately
16 million gallons of polluted ‘produced’ water directly into rivers and streams,
and the burning of natural gas, also known as ‘flaring’. Ecuadorian policy-
makers had extremely limited experience in environmental management of oil
production and relied on the MNC Texaco to responsibly protect the
environment during oil extraction. General Rene Vargas Pazzos, a key policy-
maker during the oil rush, has stated that “Texaco was the operator. We did not
interfere with technical decisions because that was Texaco’s responsibility”.
There have been some attempts to ensure that MNCs are not exploiting
developing countries, but the absence of effective monitoring to control the
relationships between MNCs and host countries permits MNCs to operate with
virtual impunity. These MNCs are taking advantage of the much weaker
environmental laws in these countries to maximize the profits derived from
extracting their resources (Cueto [21]). This is an important ethical issue to
deconstruct — if the law in your home country is too strict to make the kind of
profits you desire, is it ethical to conduct business in a country without such
relatively developed industry monitoring and environmental law?

3 Analysis

Having reviewed the environmental, health, social and ethical aspects of MNCs
oil exploration and production in Ecuador, we find that there is scientific
consensus that pollution from oil production by MNCs has caused an
environmental disaster, a widespread health emergency and serious detrimental
social impacts. In order to understand the interconnectivity of the current social
aspects and identify main powers and interests, we first completed a Drivers
Pressures State Impact Responses framework analysis. This was followed by a
stakeholder analysis to identify the most appropriate regulatory response leading
to recommended regulatory strategies to improve the situation in Ecuador.

3.1 Drivers Pressures State Impact Responses framework analysis
A DPSIR analysis is an effective tool for an Integrated Environmental
Assessment. It is a simplified representation of causal relationships between
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drivers, pressures, states, impacts and responses. Drivers are defined as the needs
and consist of individual needs like food and water, secondary needs like
mobility and macroeconomic needs like production and consumption (Kristensen
[27]). The result of meeting these needs are pressures on the environment, such
as emissions and use of resources. The state or quality of the ecosystems and
human health is changed by these pressures. The impact is the change to
biological, chemical or physical state of the environment. The responses are
actions that policy makers, society and others have taken or can take.

As a first step of the DPSIR analysis a list of drivers, pressures, states,
impacts and responses were identified. After extensive research on oil
extractions in Ecuador, the lists of each DPSIR aspect were compiled and causal
links were identified. Identified “Drivers” include the profit-driven oil industry,
Ecuadorian economic growth and international energy demand. Oil MNCs are
supported by large enough revenues so that almost nowhere is off limits to oil
exploitation, and the fact that there are untapped reserves of crude oil beneath the
Ecuadorian Amazon makes it a key driver behind oil extraction activities in
Ecuador. Likewise, the Ecuadorian national economy is a driver identified that
lies behind oil extraction activities, as it arguably has the ability to create
economic growth and employment despite the negative outcome of previous
decades. All the identified drivers eventually lead to more oil being extracted in
Ecuador, resulting in many “Pressures” including climate change, change in land
use, effects on human health, and pollution. Climate change contributions are
extreme in this issue. Not only does the consumption of petroleum emit carbon
dioxide, forest area reduction results in less carbon dioxide being used in
photosynthesis. Present is point source pollution from unlined pits, spillages and
direct drainage of produced water. Diffuse source pollution includes general
runoff of petroleum pollutants and atmospheric pollution. In addition to the
health effects mentioned previously, the land that previously was home to
indigenous people has now another use, the extraction of oil.

Identified pressures are linked to the “State”, or quality of the environment
and human health. Key parameters that can be used to describe the States include
river water quality, social capital, deforestation levels, soil pollution and human
health quality. The pressures of point and diffuse source pollution affect the
quality of soil and water in the area, and as the water is used for drinking, the
quality of human health. The change in land use has caused deforestation and a
decrease in social capital, as local communities have lost their homeland. The
“Impacts” on human health have been previously mentioned, and these are
linked to the quality of polluted water. There has been a loss of fertility in soil,
due to oil pollution and the indirect impacts of deforestation. The impact of
deforestation is a loss of loss of rainforest, habitat and biodiversity. Deforestation
and impacts on human health have also resulted in the extinction of indigenous
cultures and many social conflicts in the area. These impacts have caused a range
of “Responses” from a range of stakeholders. Social protest has been a general
public response to health, social and environmental impacts. An innovative
response has been launched in the sense of the Yasuni-ITT initiative — an
agreement made by the WWF, Greenpeace, and the Ecuadorian government to
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receive funds in return for leaving untapped reserves of oil and gas under the
Amazon untouched. This is an attempt mainly in response to impacts such as
increased atmospheric pollution, and the loss of rainforest, indigenous cultures
and biodiversity. This will cover 20% of all Ecuadorian oil reserves. Yasuni-ITT
initiative should pay $3.6M US to keep the oil underground. This value is the
50% of the price of the oil in the area. The achievement of the Yasuni ITT
initiative will be that 407 millions of tons of CO2 will not be emitted to the
atmosphere and Yasuni National Park will be conserved. (Yasuni-ITT [29]).
Environmental management policies and monitoring standards are related, as
policies cannot be effective without sufficient monitoring. A study by Naughton-
Treves et al. [30] shows that there is a large difference between the legal status
and actual management of Protected Areas in Ecuador. MNCs are required to
carry out project-specific Environmental Impact Studies (EIS) prior to oil and
gas exploration projects. The MNCs contract the firms that carry out these
studies, a system which lacks independence, transparency, and typically fails to
analyse long-term, cumulative and synergistic impacts of a combination of
multiple gas and oil projects in the area (Finer et al. [28]). So although the areas
are protected from development by law, the results of insufficient environmental
monitoring are that development takes place in protected areas, and without
respect to environmental legislation, resulting in environmental degradation. The
results of implementing effective policy and monitoring will be a general
improvement on the state of environment, including water, air, soil pollution and
deforestation. As the drinking water quality will be improved by effective
management and monitoring, it is expected to cause a gradual improvement of
health in the area. Although DPSIR-analysis has been criticised for being too
simplistic and subjective in nature (Svarstad et al. [31]) the usefulness of DPSIR-
analysis should not be disregarded as they help to build an idea of where the real
problems lie and how to solve them. The DPSIR-analysis is able to address some
of the stakeholder analysis weaknesses, while the DPSIR-analysis shows how the
stakeholders engage in order to identify the most appropriate regulatory measure.

3.2 Stakeholder analysis

A stakeholder analysis considers which entities influence and/or is influenced by
the considered subject. It also analyses the different stakeholders influence
according to how much they are affected or how much power they have over
decisions. These stakeholders are defined as people or organizations with an
“interest” in the topic (WHO [22]). By analyzing who “holds the cards”, the
decision-makers can choose where to focus their attention in order to obtain the
best results, and stakeholder analysis has often been used in the past to assist in
implementing a plan or policy (Schmeer [23]). The first step in our stakeholder
analysis was to identify the stakeholders involved by researching the issue. After
the stakeholders were identified, we investigated how much influence over
decisions a stakeholder has and how much interest a stakeholder has in the issue.
Following this, relationships between stakeholders were identified.

As an outcome of our stakeholder analysis a Venn diagram was prepared in
order to illustrate the relationship between different stakeholders identified in
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this case (see figure 1). The Venn diagram shows the influence of each
stakeholder and the interactions between them. In the centre of the Venn diagram
lies the case of oil extraction in the Ecuadorian Amazon and the closer a given
stakeholder’s circle is to the middle of the diagram the higher their interest in the
issue. The bigger the stakeholder’s circle is the higher influence the stakeholder
has. For example the MNCs have been identified as the most influential
stakeholder in this analysis because of their economic power. The more the
circles of two or more stakeholders overlap, the more interaction the two or more
stakeholders are believed to have. The most relevant stakeholders involved in the
issue are MNCs, Government of Ecuador, the local people and indigenous living
in an oil operation area. The strongest relationship has been identified to be
between MNCs and the Ecuadorian Government, as the economy of Ecuador is
reliant on oil exports (Index Mundi [24]). The government is letting MNCs drill
in their country despite the environmental and health consequences. The
relationship between the Ecuadorian Government and the society of the area has
a small bond, since, on this issue the government places higher priority on
economic framework rather than on improving the overall living conditions in
Ecuador.

MNCs (Drilling [
Companies) 2 .

B

Ecuadorian \

Government \
Drilling Oil in Ecuador /
\

MNCs National
Government

Society (Workers, Indigenous____
people, Citizens)

Communication
(General Public)

Opinion Leaders
(Community &
International WHO
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Communication
| (Media & International
Cooperation)

Opinion Leaders
(Scientifics)

Figure 1:  Venn diagram of a stakeholder analysis of oil drilling in Ecuador.

To improve the situation some Non-Governmental Organisations (NGOs) are
publishing reports for different countries. The Yana Curi Report, for example, is
one of the most important surveys and was published by Medicus Mundi, a
Spanish NGO (Manuel Amunarriz Institute of Epidemiology and Community
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Health [13]). In August 2010, the WWF managed to get the Ecuadorian
government to agree to leave some oil reserves untouched in exchange for
billions of dollars in a new initiative called the Yasuni-ITT initiative (Halbert
and Ingulli [25]). Health authorities, such as the WHO, are also trying to
improve Ecuador’s situation, but their influence is not enough to change the
situation. Media plays a similar role in communicating the problem across the
world. Its influence could be greater, but due to a lack of economic benefit, it
does not attract much interest in mainstream media. The lack of media
information results in a big deficiency of knowledge by the general public, which
is another stakeholder with low influence and interest but a source of the large
demand for oil. The indigenous leaders are a highly impacted stakeholder, but
have low influence. An example is the case of MNC ARCO, where the oil
drilling company made an agreement with indigenous leaders, creating a
committee where three indigenous organizations participated in some of the
decisions made. These indigenous organizations usually consisted of the leaders
of the different tribes that were living in the drilling area, but in the end their
power was very limited. The workers directly or indirectly connected with the
drilling companies are an important stakeholder. A distinction between
international and local workers should be made however, since the international
workers are usually highly skilled workers that get high salaries whereas the
locals are usually employed by foreign companies in temporary positions with
lower salaries (Sawyer [26]).

It is important to note that the stakeholder analysis has a number of
limitations. Although the Venn diagram illustrates how the stakeholders
influence each other, the impacts of these interactions are not accounted for and
only the most relevant stakeholders are considered for simplicity. Another
limitation is the lack of a stakeholder representing the impacts on the
environment. NGOs like Amazon Watch represent the environmental aspect to a
certain degree, but further representation is needed. To compensate for these
limitations, a Drivers Pressures State Impact Responses framework analysis was
conducted, which clarifies the relationships between stakeholders and the causal
links between actions and impacts of the different stakeholder groups
(Kristensen [27]).

4 Strategies and recommendations

This report analyzes the oil exploration by MNCs in Ecuador from different
perspectives. As such, it also analyzes several possible strategies. Both DPSIR
and Stakeholder Analysis provide a clearer insight on the important participants
in this issue and their impact and potential regulatory measures that could be
implemented. Past cases of misconduct in oil exploration by MNCs should serve
as an example to the future on how to properly act on the problem, preferably
before it has even occurred. We have identified seven possible strategies and
finally we will provide a recommendation on the best strategy to follow.
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4.1 Temporary ban

In November 2012, energy MNC giant BP was temporarily banned by the US
government from entering into new contracts, due to the catastrophe in the Gulf
of Mexico in 2010, when one of BPs wells blew out, causing an environmental
disaster. The US Environmental Protection Agency (EPA) based its ban on a
“lack of business integrity as demonstrated by the company’s conduct with
regard to the Deepwater Horizon blowout, explosion, oil spill and response”
(Zubery [32]). The US EPA stated that this restriction will continue until BP can
provide enough information to US EPA showing that it meets federal business
standards. Banning oil drilling in Ecuador by the MNCs engaging in misconduct
would be a great environmental solution for the citizens of Ecuador, but could
cause problems as the national economy is mainly based on oil extraction.
Hence, if the oil extractions are banned, other economic revenues should be
found in the expansion of the Yasuni-ITT initiative to support the Ecuadorian
economy in a sustainable way.

4.2 Expansion of the Yasuni ITT Initiative

Another strategy that could be pursued to improve the situation in Ecuador
would be to receive all funds for the Yasuni-ITT or even increase the main
objectives of this initiative to cover all of Ecuador. This strategy would be
effective in preserving the environment and to improve the life conditions of
Ecuadorian citizens; however this strategy also has some difficulties. If
US$3.6M are needed to solve the problem in the Yasuni National Park, how
much would be needed to improve the conditions in all oil extractions in the rest
of Ecuador? The oil revenues between January and November in 2010 were
around US$8.01M in Ecuador (Newswires [33]). So the amount needed to
substitute these earnings would be huge. It was not easy to gather the funds to
Yasuni-ITT, so it would be very difficult to source even more for rest of
Ecuador. Still, an expansion of this initiative is recommended.

4.3 Implementation of the precautionary principle

Several corporate-sponsored articles on Chevron’s website [34] claim
insufficient proof that oil pollution has caused health problems in Ecuador. Most
of the studies relating to health problems in the area already state the limitations
and as San Sebastian and Hurtig [10] wrote: “Epidemiology, as an observational
science, has inherent limitations”. Since all observational scientific work is
incomplete, society must not ignore knowledge it already has from this work, nor
postpone actions that are demanded at a given time (Hill [35]). In lack of a
complete risk assessment and an effective risk prevention technique, the
precautionary principle states that “if an action or policy has a suspected risk of
causing harm to the public or to the environment, in the absence of scientific
consensus that the action or policy is harmful, the burden of proof that it is not
harmful falls on those taking the action” (Ricci [36]). With contradictory
scientific information from both sides of the legal case (Joseph [37]), there is an
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absence of scientific consensus, and therefore it is essential that the
precautionary principle is applied to this issue. This would mean that instead of a
company claiming that there is no proof that oil pollution and health problems
are related, it would instead be required that the company prove that the effects
of oil pollution are not harmful to human health before any project could be
considered.

4.4 Public participation

It can be seen from the stakeholder analysis that the stakeholders with the most
interest in the issue often have the least influence, e.g. local indigenous people.
Social values must be respected if a development is to be sustainable (Wilkins
[38]). Public participation in development planning is a way to promote social
values and transparency in the planning process. It is therefore recommended
that there is public participation in every step of the development including
community meetings, proposals and environmental risk assessment. This public
participation should involve obtaining informed consent from government
officials, independent scientific and health authorities, indigenous people and
local citizens after independent environmental education. This must be
accompanied by a willingness of MNCs to acknowledge and utilise this
participation in development decisions. By increasing the influence of these
highly impacted stakeholders, MNCs will increase the control of the risk of
pollution, for example by changing the location of an operation to an area at a
further distance away from drinking water sources. If Chevron and other MNCs
are serious about sustainability, there must be public participation in the
decision-making process. This is a valuable strategy to risk prevention and risk
abatement that was missing in the initial processes.

4.5 Compensation and remediation

As independent research has described the situation as a public health
emergency, it is recommended that health treatment be implemented as soon as
possible in the area. This can be funded by state profits from oil, and payout
from the lawsuit against Chevron, should it be eventually paid. This should
finance water and soil remediation, compensation for the citizens affected, health
treatment, and other necessities that may need rehabilitation from the impact of
oil exploration.

4.6 Polluter pays principle

Just as a Precautionary Principle should be implemented, the Polluter Pays
Principle should be enforced vigorously. The Polluter Pays Principle states that
“whoever is responsible for damaging the environment should bear the costs
associated with it” (Cordato [39]) meaning that those who injure other people,
either by direct harm or by degrading their property should be penalized. The
payment is usually to the government in form of a tax, so it is not ensured that
compensation is to the affected public. This is an efficient principle for the
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implementation of national environmental policies; it is also a principle that
encourages the international harmonization of these policies. In combination
with other measures, the Polluter Pays Principle is part of an effective risk
prevention strategy, which when successfully implemented forces polluters to
carefully monitor their environmental performance.

4.7 Recommendations

Based on our analysis of the environmental, health, social and ethical aspect of
oil extraction in the Ecuadorian Amazon as well as the results of our Stakeholder
Analysis and our DPSIR-analysis, we recommend that the Ecuadorian
government adopt a combination of the various strategies. First, it is
recommended that the Ecuadorian government place a temporary ban on new
contracts with Chevron-Texaco, and other MNCs that have engaged in
misconduct relating to pollution such as BP. This would assist in reducing
damage to the environment, and MNCs would have to improve their
environmental standards. The ban could be lifted when new policies are
developed and the MNCs can meet these standards. There should be immediate
compensation for the citizens affected to be used for health services, water and
soil remediation. This compensation and remediation could also include the
payout from the Chevron lawsuit if it is eventually paid. Ecuador’s economy is
largely reliant on exports of petroleum, however, there is potential for economic
gain and environmental protection if the Yasuni-ITT initiative should be
expanded to cover a wider area. In addition to this, the Ecuadorian government
could add two key environmental principles to its environmental policy and a
commitment to engage with the public. Adoption of the precautionary principle
and the polluter pays principle will help ensure that any future developments are
low risk and socially and environmentally sustainable. Thereby it can provide a
solid platform for environmental management and monitoring that will protect
the environment and people of Ecuador in the future.
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