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Why Development, Environment and Foresight?
Pavel Nováček // Pavel.Novacek@upol.cz,
Department of Development Studies, Palacký University Olomouc, Czech Republic

The world is changing quickly. Forty ears ago three billion people lived on planet Earth,
yet today it is more than seven billion. Mankind has consumed more raw materials and
energy over the last sixty years than in all its previous history.
More than forty years ago Man landed on the Moon for the first time and only four years
later, in 1973, nobody imagined that journey to the Moon would be the last and that we
would not be able to organize such travel again. Also nobody knew how revolutionary the
development of portable computers, the internet and mobile telephones would be.
In the 21st century the world will probably change even more rapidly, and coming generations will be faced with great opportunities as well as threats. We should be able to cope
with at least three global megachallenges: development, environment, and foresight
(future oriented thinking).

Development
Historically, every society has had poor people. Poverty is not only a lack of income, but
an inability to live life to the full because of a lack of economic means. Therefore people
cannot develop their creative potential. Why are some nations rich and others poor?
There are three principal guidelines that need explanation.
The roots of dependency theory (theory of core and periphery) go back to the early 20th century, when John A. Hobson defined imperialism as the colonial expansion of Western capitalist states. The Argentine economist, Raúl Prebisch, considered the world economy as a hierarchical system where the „centre“ creates a dependent „periphery“. The Czech anthropologist,
Ivo Budil, pondering over the popularity of dependency theory, offers a psychological explanation. If people find out that things are not going well, they may ask why this is so in two
ways. Firstly; „What are we doing wrong?“ Secondly; „Who is to blame?“ Looking for an external enemy seems to be psychologically more bearable.

The influence of geographical and environmental factors indicates geographical location (such as access to the sea) and the state of the environment as key factors for development and prosperity. With the exception of countries exporting oil and natural gas, there
are only two states in the tropics that can be considered as developed and rich – Hong
Kong and Singapore. On the other hand, geographical factors cannot explain everything.
The Dominican Republic and Haiti both lie on the island of Hispaniola in the Caribbean
Sea. While the Dominican Republic is a developing but stable country, Haiti has for decades been unable to escape from political instability and economic backwardness.
Cultural determinism asserts that „human resources“ are a decisive factor for prosperity. The roots of this determinism can be found in the classic work of the sociologist
Max Weber, entitled „The Protestant Ethic and the Spirit of Capitalism“.
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In 1985, Lawrence Harrison formulated four major factors that enable a society to achieve
economic efficiency and prosperity. They are the measure of social trust, the severity
of the ethical system, the performance of the authorities, and a focus on continuous work,
innovation, savings and profit.

Environment
According to the OECD „a strong economy requires a healthy environment and a healthy
environment requires a strong economy“. In 1972, Indhíra Gándhí announced; „Our biggest pollution is poverty.“ Fifteen years later, the UN Commission for Environment and
Development, came up with the concept of sustainable development which should be socially acceptable, economically viable and friendly to the environment. We particularly
need to develop environmental economics which study the ways in which the main economic activities influence the environment, and in which the condition of the environment and its protection influence the economy.
A key role in this shift to sustainable development is going to be played by natural capital,
which includes water, soil, air, etc. It also encompasses living systems such as grasslands,
savannas, wetlands, and rainforest.
Meadows, Meadows and Randers point out that our planet is developing over time without growing. Our economy of the finite and non-growing Earth must eventually adapt to
a similar pattern of development. While there are limits to growth, it is necessary that
there are no limits to development.

Foresight
Development and environment are important world megachallenges. To be able to face
these challenges effectively, we need a „change of direction“ from past oriented thinking towards future oriented thinking. For generations we have been used to following the pattern
„trial – error – experience“. Our present situation is much more complex. We have the power to do things that will affect not only family, community and region, but also the development of nations and the entire world. Moreover, the relationship between cause and effect
is usually not at all clear and immediate.
The Report of the Club of Rome „No Limits to Learning“ called for „anticipatory learning“,
i.e. learning from possible future situations and not only from the past. As the future is
not predetermined and we have freedom of choice, it can be influenced by our behaviour.
If the future can be influenced by the choices we make, it makes sense to study and see
the future in all its diversity and to try to affect it in a positive way.
Forecasts affect the future just by being formulated. A forecast concerning a particular future condition (the outbreak of civil war, famine) can lead to activities that will prevent
the forecast from being fulfilled.
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Western countries have been able to develop a state of material well-being; they seem
to be rich and mature. So why is it that in these regions individuals and states irresponsibly run into debt? Why is education turning into „infotainment“– the desire to have fun
and not worry too much, even at the expense of quality?
Will today´s universities and other academic institutions be able to educate future elites?
Can we give our students and young people in general more than just a certain amount
of information? How can we transform data and information into knowledge and wisdom, in order to provide people with the ability to understand broader relations and consequences?
The Journal for Development, Environment and Foresight should become a platform for
such broadly oriented multidisciplinary, interdisciplinary and even transdisciplinary discussion. Future oriented thinking can become the key to solving current developmental
and environmental issues and challenges. This kind of thinking cannot just be limited
to answering the question, “how“ is something happening, but also “why“ and “what” is
the purpose. The ambition of this new journal is to open and cultivate such discussion.

Pavel Nováček // Editor-in-chief
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Environmental Security Rising on the International Agenda
Elizabeth Florescu // Elizabeth@millennium-project.org,
The Millennium Project, Canada/Romania
Jerome C. Glenn // Jerome.Glenn@millennium-project.org,
The Millennium Project, United States

Abstract
Security threats are changing: natural disasters are increasing in frequency and impacts;
synthetic biology gives rise to new forms of biological weapons and laboratory accidents;
nuclear waste continues to mount, often with little protection; untested chemicals proliferate; shortages of water, increasing food prices, and dwindling energy supplies threaten
human security; and other environmental and social problems cannot be addressed by
conventional military force. New security strategies are needed. Although transborder nation-state wars are decreasing, intrastate ethnic conflicts and environmental problems are
increasing, a situation which the UN and conventional military forces were not designed
to address. Since environmental degradation and social conflicts exacerbate each other,
their incidence and severity could expand unless they are addressed together. Therefore,
environmental
security
is
increasingly
dominating
national
and
international agendas. The Millennium Project defines environmental security as environmental viability for life support, with three sub-elements: a) preventing or repairing
military damage to the environment; b) preventing or responding to environmentally
caused conflicts, and c) protecting the environment due to its inherent moral value.
This article presents some emerging environmental security–related issues and strategies
organized around this definition, including international environmental legal frameworks and potential changes.

Key words: environmental security; nontraditional security threats; multilateral environmental agreements; military action; pollution

Introduction
The landmark U.S.-China agreement to set targets for reducing greenhouse gas emissions represents much more than a bilateral engagement and collaboration. It is highly symbolic,
revealing the growing role of environmental diplomacy. Increasingly, environmental security
–related concerns are becoming factors in international negotiations, including political and
military discussions. Since these challenges are so complex and changing so fast, it is increasingly difficult to design realistic long-term strategies and impossible for any single nation to
address them alone. As the forces shaping national and international security become more
complex, so do the options that the military, political, and social strategists should consider.
Interstate wars may be disappearing, which reduces the need for deterrence policies; nevertheless, China and India are adding aircraft carriers to their military forces, and long-range
6
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multi-state tensions over energy resources in the South China Sea continue. The warming of
the Arctic will give access to new sources of oil and natural gas, which adds a potential
conflict zone for nation-states with overlapping jurisdictions; Russia is building bases on its
northern coast.
Security paradigms are changing and the world’s vulnerabilities are being raised to new
levels by globalization, environmental degradation, the deepening gap between those who
could cope with the effects of climate change and those who could not, as well as by nuclear, biological, and chemical (t)error. These are further exacerbated by the expansion
of organized crime and terrorist groups, and increasing access of individuals to natural,
technological and social resources, combined with outdated institutional, legal and governance systems.
After land, sea, air, and space, cyberspace has become the “fifth battlespace”. Synthetic
biology, future desktop molecular and pharmaceutical manufacturing, plus access
(possibly via organized crime) to nuclear materials, increase the threat of Single Individuals Massively Destructive (SIMAD) (Glenn and Gordon 2003).
Environmental security adds a new dimension to the global security landscape, focusing
on non-traditional threats, new perceptions of safety, but most of all on new social and legal perspectives. As a glocalized phenomenon, it needs a global framework with local actions. Sometimes, defense and moral approaches provide very different answers. The military approach might not always be the appropriate one to security challenges. We need
more dynamic political systems to face the present and emerging security challenges.
The UN Security Council’s focus on the environment-security-development nexus is
increasing, as several countries are urging that climate change be addressed as a global
security threat, with issues ranging from loss of livelihoods and illegal exploitation of
minerals to the impacts of climate change on national sovereignty. The UN SecretaryGeneral’s report on “Climate Change and its Possible Security Implications”
(United Nations 2009a), the Security Council (United Nations Security Council 2011), and
most security organizations highlight the potential threat multiplying effects of environmental conditions. NATO specifically notes that “Key environmental and resource constraints, including health risks, climate change, water scarcity and increasing energy
needs will further shape the future security environment in areas of concern to NATO and
have the potential to significantly affect NATO planning and operations” (NATO 2010).
Yet, the legal, diplomatic, and military systems to address the new non-traditional security
challenges have so far not been set. The UN, NATO and other security structures are based
on the nation-state as primary decision-making entity, which is becoming increasingly inadequate. Nevertheless, the efforts for adapting the international law systems and organizations to better support environmental security—from the protection and management
of natural resources to liability for environmental damages—are increasing. The ability to
identify environmental threats and crimes is being strengthened by increasingly powerful
7
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detection and monitoring technologies and by environmental jurisprudence supported by
improved enforcement mechanisms. Environmental damages that people and organizations got away with in the past are less likely to escape exposure and punishment in the
future.
Although regularly used in the academic, political, and military vocabulary, there is no
internationally agreed-upon definition for environmental security. The Millennium
Project (The Millennium Project 1998) defines environmental security as environmental
viability for life support, with three sub-elements:


preventing or repairing military damage to the environment



preventing or responding to environmentally caused conflicts



protecting the environment due to its inherent moral value.

This article presents an analysis based on events and emerging environmental security–
related issues organized around this definition.
Note: The Millennium Project produced monthly reports on international emerging issues
of environmental security for over a decade, with support from the U.S. Army Environmental Policy Institute. The text of the items and their sources, as well as other
Millennium Project studies related to environmental security are available on The Millennium Project’s Web site, www.millennium-project.org. Much of this article is drawn from
that work.

Preventing or Repairing Military Damage to the Environment
Internal conflicts have become the primary type of war today. Although traditional wars
are becoming less frequent, according to the 2014 Global Peace Index (Vision of Humanity
2014), the world has become less peaceful every year since 2008. Similarly, the 2014 Fragile States Index (The Fund for Peace 2014) shows that of the 178 countries rated for susceptibility to destabilization, 126 are in the alert or warning category. A comparison with
the 2014 Environmental Performance Index (Yale University 2014) reveals that most lower-ranked nations are also fragile states. The rapidly changing political atmosphere and
the increasing threat of “violent extremism and sectarian conflict, especially in fragile
states” (Department of Defense 2014a) top the security agenda.
The UNEP estimates that 40% of the internal conflicts over the past 60 years were naturalresources–related (United Nations Peacekeeping 2014). It also notes that since the
mid-twentieth century more than 90% of major armed conflicts took place in countries
that contained biodiversity hotspots and over 80% occurred directly within a hotspot area, further threatening biodiversity and the livelihood of local people. Although conflicts
involving natural resources are twice as likely to relapse in the five years following
a peace agreement, fewer than 25% of relevant peace agreements address environmental
or resource aspects.
8
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Including environmental factors in military actions gives strategic advantages in combat
and post-conflict operations, protects the health, safety, and security of the troops, and develops diplomatic relations and the confidence of local populations and neighboring countries, thus increasing any mission’s chance of success.
Water and agricultural land scarcity are considered significant factors in the Darfur and
Yemen conflicts. Not only does water scarcity contribute to conflict, it also prolongs it,
impeding multinational peacekeepers deployment in the area. Also, large peacekeeping
deployments could exert extra pressure on already scarce resources.
In Yemen and Afghanistan, water scarcity was identified as a factor with direct influence
on terrorists’ recruiting, as well as on the choice of cultivation of drug-source crops.
Hence, addressing water scarcity and agricultural patterns might weaken organized
crime and terrorism, while also improving water security. An analysis of Yemen’s desperate water situation points out that an estimated 80% of conflicts in Yemen are over water.
The Sana’a aquifer is dropping about 6.6 feet per year, and in the capital, Sana’a, water
extraction rates are about four times those of replenishment. At this rate Sana’a could become the first waterless capital in the world (Moutot 2010). Replacing drone and other
attacks with delivery of desalination units and development assistance to help jobcreation might increase the chances to counter militant propaganda and reduce conflict in
the region. If violence for changing regimes in different countries would be replaced with
building the backbone for economic and democratic development, the extremism trend
might be reversed.
Although Protocol 1 of the Geneva Conventions contains text protecting the natural environment, UNEP notes that there are no mechanisms in place to protect natural resources
during armed conflict and no permanent international authority to monitor violations
and to address liability and redress claims for environmental damage in those situations.
UNEP recommends that the Permanent Court of Arbitration and its “Optional Rules for
Conciliation of Disputes Relating to the Environment and/or Natural Resources” should be
considered for addressing disputes related to environmental damage during armed conflict and that a summary report on the environmental impacts of armed conflicts be
presented annually to the UN General Assembly.
The Rome Statute of the International Criminal Court has one paragraph that refers to environmental damages as war crimes: Article 8(2)(b)(iv): “Intentionally launching an attack
in the knowledge that such attack will cause incidental loss of life or injury to civilians or
damage to civilian objects or widespread, long-term and severe damage to the natural
environment which would be clearly excessive in relation to the concrete and direct overall military advantage anticipated” (ICRC 1998). The first Review Conference on the Rome
Statute added the criminalization of the use of certain weapons in non-international conflicts under Article 8 (paragraph 2, e) and includes poison, poisoned weapons, asphyxiating, poisonous or other gases and all analogous liquids, materials, or devices, as well as
9
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the use of bullets that expand or flatten in the body. It also reached agreement on the definition of the crime of aggression and the framework for the Court’s jurisdiction over this
type of crime (Coalition for the International Criminal Court 2010). In 2012, INTERPOL has
restructured the Environmental Crime Committee to become the Environmental Compliance and Enforcement Committee (Interpol 2013), with three working groups:
wildlife crime; pollution crime; and fisheries crime. It includes executive leaders and decision makers from all 190 INTERPOL member countries, assuring global support. INTERPOL also created a Radiological and Nuclear Terrorism Prevention Unit for expanding its
current anti-bioterrorism activities to address chemical, biological, radiological, and nuclear threats. The IAEA’s Incident and Trafficking Database (ITDB) shows that a total of
2,477 incidents of illicit trafficking and other unauthorized nuclear and radioactive material activities and events were reported by participating and non-participating States from
January 1993 to December 2013 (International Atomic Energy Agency 2014).
Meantime, with the entry into force of the Pelindaba Treaty for an African NuclearWeapon-Free Zone, nuclear weapons are being banned throughout the entire southern
hemisphere. The Strategic Arms Reduction Treaty signed by the U.S. and Russia (together
holding more than 90% of the world’s nuclear weapons) requires each to reduce their
strategic nuclear arsenal, although critics note that the treaty does not address the disposal of the nuclear material contained in the weapons. The UN Security Council resolution
aiming to advance global nuclear disarmament stipulates that noncompliance with the
Nuclear Nonproliferation Treaty would be referred directly to the Security Council rather
than to the IAEA. Environmental degradation and ordnance leftovers in many post-conflict
areas around the world are contaminating the soil, fresh water, and oceans, endangering
the ecosystem and threatening the livelihoods and health of current and future generations,
thus hindering lasting peace.
Reportedly, “American and American-trained Iraqi troops repeatedly encountered, and on
at least six occasions were wounded” in the period 2004‑2011 (Chivers 2014), by chemical
weapons—such as nerve or mustard agents, remaining from Saddam Hussein’s era. “In five
of six incidents in which troops were wounded by chemical agents, the munitions appeared
to have been designed in the United States, manufactured in Europe and filled in chemical
agent production lines built in Iraq by Western companies.” The Islamic State took over
the center of Iraqi chemical agent production (the Muthanna State Establishment used in
the 1980s) in mid-2014.
According to the Organization for the Prohibition of Chemical Weapons (OPCW) report at
the 16th International Chemical Weapons Disarmament Conference held in June 2013,
almost 81% of Category 1 chemical weapons, 52% of Category 2 weapons, and all Category 3
weapons have been destroyed. In February 2014, Libya confirmed the destruction of its remaining Category 1 chemical weapons, and in June, the OPCW announced the final removal
of Syria’s chemical stockpile—to be destroyed at facilities in Finland, Germany,
the United Kingdom, and the U.S. (The Nuclear Threat Initiative (NTI) 2014).
10
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Four countries: China, Italy, Panama, and Poland have declared that they have abandoned
chemical weapons on their territories (The Nuclear Threat Initiative (NTI) 2014). Japan’s nuclear and environmental disasters might further delay efforts to complete its obligations to
dispose of the chemical munitions abandoned in China since WWII.
While the chemical and nuclear weapons conventions have enforcement mechanisms,
the Biological Weapons Convention does not, and the negotiations deadlock continues.
Meantime, the threats of bio-error and bio-terror increase. Developments in synthetic biology, cognitive science, nanotechnology, electromagnetic pulses, and other high-tech
fields, combined with the availability of information and low-cost components needed to
produce WMD as well as the increase of terrorism and social unrest (often exacerbated by
environmental factors), are increasing the threat of terrorism and SIMAD.
Cybersecurity is a new challenge, including cybercrime, cyberespionage and reconnaissance, and cyber-leveraged and information warfare. Governments and businesses are
under cyberattacks daily (espionage or sabotage) from other governments, competitors,
hackers, and organized crime. Cloud computing, generation and storage of data in cyberspace, and increasingly cyber-enabled systems expand vulnerability of critical infrastructure and the scope of attacks, warns Farnam Jahanian of NSF (Jahanian 2014). The EU is
creating a cyber-defense unit to share intelligence and address attacks on all EU bodies.
The U.S. has released its plan to protect the nation’s cyber infrastructure, while the Pentagon’s strategy stipulates that a cyber-attack from a foreign nation could qualify as an act
of war that may result in military retaliation. While surveillance partnerships are intrinsic to global security, the level of surveillance acceptable between friends and allies is
questioned, and even more so the cooperation with countries outside the “Five Eyes” or
the enlarged UKUSA community, for example.
The Convention on Cluster Munitions, which entered into force in August 2010, two years
after its adoption, could set a precedent on how a “coalition of the willing” can successfully lead to international regulations, and it might trigger similar negotiations and be emulated for other weapons. This Convention bans the use, production, and transfer of cluster
munitions and sets deadlines for stockpile destruction and clearance of contaminated
land, as well as prescribing responsibilities toward affected communities. As of January 2,
2015 a total of 116 states have joined the Convention—89 States parties and 27 Signatories.
Environmental factors are affecting both resource-scarce and resource-abundant countries. Defense officials in developing countries increasingly see security in terms of food
and water security and natural disasters. Often, there might be a dilemma of allocation of
forces and funds between traditional and environmental security. In 2010, Pakistan’s defense budget rose by about 17%, to $5.2 billion, while the July 2010 flooding that affected
one-fifth of the country’s land and about 20 million people, with a death toll of close to
2,000 and total economic loss of $43 billion, arguably had a higher impact than anything
the Taliban could accomplish.
11
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The UN Convention to Combat Desertification suggests adopting the concept “securitize
the ground” in order to create a wider global political awareness of the social, environmental, and economic consequences of desertification, land degradation, and drought.
Lawyers and human rights activists are assessing legal instruments for prosecuting the pillage of natural resources as a war crime. While attention is mainly on trade of “conflict
minerals” and cases that use resulting revenue to fund armed conflict, concerns also include
environmental degradation and social aspects. The most notorious situation is the Democratic Republic of the Congo, but other countries on the “watch list” include Brazil, China,
India, Mexico, and Turkey. The U.S. Dodd-Frank Act (H.R. 4173) that became effective
in April 2011 includes a clause requiring companies to report on their use of certain minerals from the DRC and neighboring countries, with noncompliance being fined.
The U.S. Department of Defense mentions climate change as a threat to national security for
the first time in the 2010 Quadrennial Defense Review, noting that “While climate change
alone does not cause conflict, it may act as an accelerant of instability or conflict, placing
a burden to respond on civilian institutions and militaries around the world” (Department
of Defense 2010). In 2014, it further warns that “Climate change will affect the Department
of Defense’s ability to defend the Nation and poses immediate risks to U.S. national security
[…] and reaffirms the Department’s position: The impacts of climate change may increase
the frequency, scale, and complexity of future missions, including Defense Support to Civil
Authorities (DSCA), while at the same time undermining the capacity of our domestic installations to support training activities.” These are further aggravated by weak governance,
which “can create an avenue for extremist ideologies and conditions that foster terrorism,”
states the DoD’s 2014 Climate Change Adaptation Roadmap (Department of Defense 2014b).
It notes that in view of climate change, the U.S. military already began the vulnerability assessment of its more than 7,000 bases, installations, and other facilities; “places like the
Hampton Roads region in Virginia, which houses the largest concentration of US military
sites in the world” and already experiences recurring flooding, should prepare for a projected sea-level rise of 1.5 feet over the next 20 to 50 years.
New technologies are offering unprecedented detection, cleanup, monitoring, and surveillance possibilities for environmental security. Intelligent battlefield robots will have elements of the rules of engagement and the Geneva Convention built into their programming.
A NASA project tested the concept of “spiderbots” that can be placed into a hazardous environment to communicate among themselves and with the outside world, including satellites,
to monitor an environmental situation. Ultra-sensitive portable chemical and biological devices offer increasing accuracy in detection, monitoring, and cleanup, with rapid response
time. These will reduce the military footprint on the environment, as well as detect environmental crime for future prosecution.

12
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Preventing or Responding to Environmentally Caused Conflicts
“We do not carelessly call climate change a security threat. When we are told by scientists to
prepare for humanitarian crisis, including exodus, in our lifetimes, how can it be different
from preparing for a threat like war?” (United Nations 2009b) asked Palau’s representative
at the UN General Assembly in 2009.
Half of the world has the potential to become violently unstable due to combinations of
social, environmental, and governance factors (Glenn, Gordon, and Florescu 2014).
The 2014 National Intelligence Strategy of the USA, warning that the “risk of conflict and
mass atrocities may increase,” underlines the importance of identifying and monitoring
the effects of threat multipliers such as demographic changes, poverty, environmental
degradation, and scarcity of basic resources, since they could cause further political instability and social tensions—“conditions that can enable terrorist activity and other forms
of violence” (Director of National Intelligence 2014).
The UN identifies five ways climate change can have security implications: impacts on
livelihoods and vulnerable people, economic development, population migration and/or
conflict over scarce resources, displacement of whole communities due to sea level rise
and consequent statelessness, and access to internationally shared resources.
World population is expected to grow from 7.2 billion today to 9.6 billion (mid-projection)
in 2050 and between 9.6 and 12.3 billion in 2100 (Madsen 2014), creating unprecedented
demand for food, water, energy, and employment. By 2030, demographers expect an additional 3 billion middle-class consumers draining the ecosystem eve more. Humanity has
been in ecological overshoot since the 1970s and now it takes the Earth one year and six
months to regenerate what we use in a year (Global Footprint Network 2014).
Asia and Oceania has half of the world’s megacities and the majority of the world’s poor
people, many of whom live in densely populated slums vulnerable to climate change.
Rapid applications of urban systems ecology will be vital for sustainable development of
the region. China’s solid waste is expected to grow from about 573,000 tons a day in 2005
to 1.5 million tons in 2025. Coal dust air pollution has caused riots in China.
Africa’s population is projected to grow from today’s 1 billion to 2.7 billion in 2060, and
possibly 3.6 billion by 2100. By 2050, almost one in three children under the age of 18 will
be African. Assuring food, water, and livelihood to this young population will be crucial
for world stability. The Social Conflict in Africa Database includes over 6,300 social conflict events for the period 1990–2009. The pattern reveals more social conflicts in years
that were extremely wet or dry than in years of normal rainfall.
The Pacific Institute’s Water Conflict Chronology List identifies some 200 conflicts over the
past 20 years that were water-related (Water Conflict Chronology List 2014). If current trends
continue, most glaciers in the mountains of tropical Africa (Mount Kilimanjaro, Mount Kenya,
and the Rwenzori) will disappear by 2030, and those in the Pyrenees will be gone by 2050.
13
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Since 70% of fresh water is trapped in glaciers, ice caps, and snowfields, once these are
gone, the situation for human survival will become critical. Global water withdrawals
have tripled over the last 50 years. By 2030 global water demand could be 40% more than
the current supply. According to OEDC, half the world could be living in areas with severe
water stress by 2030. Africa and the Middle East, especially countries on the PersianArabian Gulf, are most vulnerable to serious water shortages, according to the MIT Water
Resource System’s simulation (Schlosser et al. 2014). Hence, water-based conflicts are
most likely to occur in these areas. The World Bank estimates that up to 30 million hectares of farmland are lost each year due to severe degradation, conversion to industrial
use, and urbanization. Additionally, large-scale land acquisitions in regions that are already food- and water-scarce, as well as the allocation of land to produce agrofuels rather
than food, risk increasing poverty and social unrest.
Keeping world food prices under control becomes increasingly important for stability.
World food prices have more than doubled since 1990. Oxfam predicts that the average
cost of key crops could further increase by 120–180% by 2030. While genetically engineered seeds adapted to a harsher climate could help increase yields, some analysts warn
that increasing corporate control over seeds is reducing the diversity of traditional seed
varieties and traits that help farmers adapt to the effects of climate change. This can jeopardize poor farmers’ livelihoods and strongly influence food prices.
In China, land degradation triggered complete or partial abandonment of some 24,000 villages and the cropland surrounding them (Brown 2009). Drought and increasing desertification in Africa would probably exacerbate the problem of migration to Europe, as well as
migrations within the African continent.
Changes of political and economic power could also fuel new waves of migration triggered by “land and water grabbing”. Food-importing countries are increasingly buying or
leasing agricultural land in other countries, which sometimes are unable to adequately
feed their own people, thus setting the stage for potential future tensions. China and India
(by far the top freshwater withdrawing countries) are increasingly expanding their economic activity abroad, often accompanied by population relocation (e.g. Chinese in Africa
and Latin America). This could collide with local populations who are in most cases living
in abject poverty. Disproportionate economic and military power might result in violent
local conflicts.
In Afghanistan, military observers report that poverty induced by water scarcity increases
terrorism. Since the opium poppy is a drought-resistant plant, it is easier to cultivate by
the poor farmers in the dry areas, consequently supporting the illegal heroin trade and
local warlords. Approximately 98% of Afghanistan’s opium is produced in regions allegedly under Taliban control (Rollins, Wyler, and Rosen 2010).
Food and water issues are also considered having been the exacerbating factors in the
2011 Arab Spring uprisings. The continuous political turmoil further affects the living
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standard in the region, fueling tension in an already conflict-prone region. As the scope
and spectrum of the conflicts expanded, energy security concerns around the world increased, driving up prices. Unreliable production and exports of oil from the region could
cause greater demand on oil supplies from the North Sea and other environmentallysensitive regions.
Disputes over deep-water oil territorial claims in the South China Sea and the Arctic are
potential areas for conflict. The Arctic is warming faster than forecast, and human activities—from navigation to exploitation of natural resources— are increasing. The Seventh
Ministerial Meeting of the Arctic Council, in May 2011, adopted the Agreement on Cooperation on Aeronautical and Maritime Search and Rescue in the Arctic, the first legally binding agreement negotiated by the Council. Depending on the rate of melting of the Arctic
and Greenland’s ice sheets, by 2100 sea level could rise 0.9–1.6 meters, and new research
found that ice loss from Antarctica and Greenland has accelerated over the last 20 years
and is occurring faster than models predicted. The IPCC reports (IPCC 2014) that each decade of the past three were consecutively warmer, that the past 30 years was likely the
warmest period in the Northern Hemisphere over the last 1,400 years, and that even if all
CO2 emissions are stopped, “Most aspects of climate change will persist for many centuries.” Sea level rose 19 cm from 1901 to 2010, and could rise an additional 26 to 98 cm by
the end of this century.
This puts in danger the very existence of small island states such as Kiribati, the Marshall
Islands, and Tuvalu in the Pacific and the Maldives and Seychelles in the Indian Ocean,
which might be submerged over the next 50 years. However, in most cases the inhabitants
will have to leave the islands before that happens, due to water salination and complete
lack of fresh water. Their relocation raises sovereignty and security-related concerns. The
President of Kiribati says that in the country’s outer islands the situation is already critical, as an increasing number of coastal villagers need to be relocated. “Do these people relocate as a ‘nation’ or as individual refugees who are then subsumed into the host nation
as their own citizens, or would they enjoy ‘sovereign rights’? Would they continue to have
claim to the territory of the land they had vacated? If not, who would have claim on it,
if at all?” questioned Ambassador Abdul Ghafoor Mohamed, the permanent representative of Maldives to the UN (Deen 2010).
Meantime, other countries could also see large movements of people: Bangladesh, Kenya,
Papua New Guinea, Somalia, Yemen, Ethiopia, Chad, and Rwanda (Environmental Justice
Foundation 2009). Millions of Bangladeshis will cross the border into India as Bangladesh’s coastal area becomes uninhabitable. This might raise concerns with India. Future
effects of climate change could create up to 400 million migrants by 2050, which could further increase conditions for conflict.
Thus, strategies for adaptation to climate change, building resilience, and improving capabilities to deal with threats from environmental conditions are increasingly becoming
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an integral part of the priority strategies to reduce risks of terrorism, piracy, regional instability, and cyber attacks. Less dangerous but with potential of escalating into larger action is eco-terrorism and eco-activism, which threatens mainly water-intensive industrial
and energy plants. Examples include public outrage against Coca Cola plants in India,
pulp mills in Argentina, and the oil sands in Canada. These are easier to contain by appropriate government intervention and cooperation of the business community.

Protecting the Environment Due to its Inherent Moral Value
The legal frameworks and security strategies have to adapt to the complexity of new geopolitical developments and technological advancements. Without norms and standards
enforced by liability and redress measures, and the security organizations being a step
ahead, environmental security will continue to become a more and more serious problem. In order to keep up, clean-up and surveillance techniques have to evolve at an ever
accelerating rate. Nevertheless, new tools have to be carefully disclosed and explained to
the public and developed in a legal framework to avoid distrust.
While there is general agreement that there are gaps in the current environmental governance system, views differ about potential solutions. Some countries favor creating
a global policy organization with universal membership to manage the global environmental agenda, while others advocate a new specialized UN agency on the environment
or argue for an umbrella organization on sustainability. However, there is general support for other broad reforms, such as setting up an all-encompassing global information
network, establishing a tracking system on environmental finance, and enhancing UNEP
presence within existing UN country offices.
There are more than 700 multilateral environmental agreements, and increasingly,
the focus of international negotiations is shifting from designing new treaties to reinforcing existing ones and strengthening international environmental governance. These synchronizations would improve global environmental governance by increasing coherence
in decisionmaking and monitoring at international, regional, and national levels. Following the successful synergies developed among the three conventions on chemicals and
waste—the Basel, Rotterdam, and Stockholm Conventions—a framework for coordination
of all biodiversity-related MEAs and UN bodies is being created. Considering impediments, six conventions form a potentially manageable and coherent cluster: Convention
on Biological Diversity (CBD), the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), the Convention on the Conservation of Migratory
Species of Wild Animals (CMS), the Convention on Wetlands of International Importance
Especially as Waterfowl Habitat (Ramsar), the World Heritage Convention (WHC), and the
International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA),
while the CBD, the United Nations Framework Convention on Climate Change (UNFCCC),
and the United Nations Convention to Combat Desertification (UNCCD) cluster would assure a better integration of biodiversity with climate change.
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Integration is also being initiated among regional regulations. For example, China, Japan,
and South Korea have set up a broad framework for adapting their chemical regulatory
systems to the EU Registration, Evaluation, Authorization and Restriction of Chemicals
(or REACH) system, and in May 2011 they decided to foster cooperation on non-traditional
threats such as nuclear safety, disaster prevention, and food, energy, and environmental
security.
Evaluation mechanisms are also improving, and increasingly powerful analytical tools
are being created to assess and compare national environmental status. Indexes are being
created to measure progress and assess policy efficiency and to set priorities. New international watchdog bodies have emerged, and others are being proposed to assist legal
action against environmental crimes.
There is a growing trend for an ecological democracy, with the population requiring
active participation in decisions that have ecological impact. The Protocol on Strategic
Environmental Assessment to the United Nations Economic Commission for Europe
(UNECE) Espoo Convention sets the legal framework for better integration of environmental and health assessments, as well as public participation in decisionmaking at the earliest stage of projects and programs. The Lima Declaration on mining calls on governments
to enact measures limiting (or revoking) the rights of transnational companies to mine on
indigenous land without previous consultation with the indigenous people. It calls on the
UN to declare indigenous peoples “the rightful owners since the ancient times of the soil,
subsoil and natural resources” of their territories, and also attests that indigenous people
are “committed to instrumentalize the International Court of Justice Climate” and the
“construction of a national and regional agenda for climate justice.”
Bolivia is calling for a UN treaty on the Rights of Mother Earth, similar to that on human
rights. The treaty aims to institute 11 rights protecting nature from human intervention,
ranging from the right to clean water and air to unaltered vital cycles and equilibrium
and the right to not be genetically modified. It builds on President Evo Morales’s proposal
in January 2010 for an international court for environmental crimes and the “Rights of
Mother Earth,” as well as a Bolivia-led UN resolution in 2009 that proclaimed April 22nd
International Mother Earth Day. In December 2014, the Global Alliance intends to host its
second International Rights of Nature Tribunal (Global Alliance for the Right of Nature
2014). India’s National Green Tribunal, established in 2010 is an example of national judicial forum for defending water, air, land, and general environmental security and public
safety (Ministry of Environment Forest and Climate Change Government of India 2010).
The latest draft for the Sustainable Development Goals (Sustainable Development Knowledge
Platform 2014) proposes 17 goals and 169 associated indicators, which some critics consider
too many and difficult for countries to effectively manage. While they are supposed to apply
globally, many developing countries advocate for the Principle of Common but Differentiated
Responsibilities. The legal foundations are being laid to sue for damages caused by GHGs, and
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climate change adaptation and mitigation policies are increasingly being considered in overall sustainable development strategies.
The 2011–2020 Strategic Plan for Biodiversity identifies 20 goals—the Aichi targets—such as
expanding the world’s protected areas to include 17% of terrestrial surface and 10% of the
marine surface; the restoration of a minimum 15% of ecosystems already degraded; and halving, or bringing as close as possible to zero, the rate of loss of the world’s natural habitats.
Supplementary new protocols to the CBD provide international rules and procedures for
liability and redress related to living modified organisms, geoengineering, and use of genetic resources. The 2014 CBD Conference of Parties noted the gaps between investments
needed to meet the 20 targets and the resources currently allocated, although the longterm benefits outweigh the costs (United Nations News Service Section 2014).
The UN General Assembly declared access to clean water and sanitation a human right
and the Marseille Ministerial Declaration, adopted at the 6th World Water Forum, called
for accelerating the implementation of human rights obligations relating to access to safe
drinking water and sanitation.
Experts are assessing existing formal and informal rules that would apply to shifting maritime baselines due to climate change. Such situations range from delimitation of maritime economic exploitation zones to the continued existence of some nations as legal and
sovereign entities even if their entire population was forced to relocate elsewhere. Some
potential options are updating UNCLOS with a concept of moving maritime baselines
or making today’s baselines and boundaries of maritime zones permanent.
The scale of the Fukushima disaster (in a relatively well-prepared country) and the potential increase in the number and intensity of natural disasters around the world due to climate change trigger important reexaminations regarding preparedness and resilience,
as well as the management of nuclear and other hazardous material. Political leaders
are calling for a review of the IAEA’s nuclear safety convention and for efforts to make
the standards mandatory and enforceable, while restricting reactor construction in earthquake-prone areas. Many nations are changing their nuclear policies, with Germany and
Switzerland now planning to completely phase out nuclear power.
New technologies are offering unprecedented possibilities for better security systems,
advanced warfare, and tools to handle dangerous situations. However, increasingly, their
development and use is not covered by the existing international legal frameworks and
standards, raising the potential of voluntary or involuntary incidents.
When asked to identify the most difficult issue facing the U.S. Supreme Court, reportedly,
Chief Justice Roberts said that he thinks “the fundamental principle underlying what constitutional protection is and apply[ing] it to new issues and new technology [… will be the]
real challenge for the next 50 years” (Harman 2013).
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Biotechnology and the creation and manipulation of novel potential pandemic pathogens
make the headlines regarding the acceptability of risks of accidental or deliberate release
and global spread. The Nuremberg Code requests that experiments that could be a threat
to human life be undertaken only if proven justified by a risk–benefit assessment. Given
globalization, such a risk assessment should be international, involving independent multiple stakeholders (Lipsitch and Galvani 2014).
With the Internet of Things security will be a growing and ongoing challenge, making
people vulnerable in their own homes. New legal and policy frameworks are needed for
addressing cybersecurity, but there is no international consensus on how and under what
umbrella they should be negotiated. Russia, China, and some other countries prefer
the negotiations in the UN framework, while the U.S. and most EU countries prefer a neutral system. The Internet could only enable a more secure world with shared values
if those values emerge collectively and are respected as such.
Although more than 70 countries have or are developing drones and other devices for remote-control warfare and other uses, there are no international laws regulating their use,
let alone enforcement mechanisms. As with other new technologies, the use of these
devices is two-faceted—it can help in defense and reconnaissance, but could also become
a tool of destruction if used by malicious actors.

Geoengineering is considered by many as a potential response to reducing CO2 from the
atmosphere and the oceans (e.g. by iron-seeding), or addressing drought (with rain-cloud
seeding), or control global warming (by deploying solar mirrors). However, some experts
warn that there is no real understanding of these technologies yet, nor on who could
deploy or evaluate them. Their development is ongoing outside international norms and
regulations and the negotiations might face some challenges in the new geopolitical arena
(Null 2014).
Public debate is necessary for citizens to understand the framework of the new threats
and the required safeguards and security policies, the functions of science, and the changing influences in global politics and the position of global actors. This would also help
create a climate of trust and develop social relations that could decrease the root causes
of the threats themselves. Full engagement of the population and collaborative work of
security, civil society, and government structures are sine qua non for successful new security regimes.
However, the changes in political powers plus the complexity of new asymmetric security
threats, as well as the panoply of stakeholders and organizations that should be involved
in the negotiations and implementation of relevant regulatory systems make progress
in creating an effective environmental security strategy very difficult.
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Conclusions
The new security paradigm requires innovative strategies by both security organizations
and society. To counter potential conflict situations, it is necessary to rethink our
approaches and develop effective “community-based” programs; the security strategies
and methods should match the stated goals and consider the root-causes of conflicts and
response policies, in order to avoid aggravating circumstances. In a globalized world,
sustainable development and security imply shared perceptions of socio-economic justice
and security, as well as accountability.

Environmental security should be an integral part of both security and sustainable
development agendas and they should be interconnected. In regions with severe environmental problems, sometimes, the very lack of perceived attention to the loss of livelihood is
enough to lead to radicalization or trigger conflict. Young people (mainly men) should have
objectives and opportunities and not feel alienated within their or the global society.
“Unemployment is not only an economic challenge. It is also a social, psychological and political problem,” (Eliasson 2014) remarks UN Deputy Secretary-General Jan Eliasson. Since environmental degradation and conflict exacerbate each other, their severity could expand unless
they are addressed together. Yet global military expenditure is more than 12 times the
world’s Official Development Assistance (Institute for Economics and Peace 2014).
The military will have to focus on social and environmental conditions as well as battlefields and soldiers, forcing new financial prioritization. Military power has yet to prove
effective in asymmetrical warfare without genuine cultural engagement. Genuine international cultural and social engagement, empathy, and trust, through trans-sectoral and
trans-national collaboration are needed to address the underlying causes of present and
future conflicts.
While non-traditional security factors are increasingly included on the security agenda,
they have yet to be effectively considered in operations. Preemptive military action
should include cooperation with other organizations to counter the triggering factors
through continued international efforts to discourage recruitment.
There should be an internationally-transparent audit system for each weapon type,
and flow of finances. The stockpiles of biological and chemical weapons should be destroyed and a tracking system created for potential bioweapons, along with a network of
CDC-like centers to counter impacts of potential bioterrorism.
The concept of “the responsibility to protect” should be broadened to also include the environment, and a shared agreement reached on what constitutes legitimate involvement
in the affairs of other countries and what environmental “crime” means.
Increasing number and intensity of natural and manmade disasters such as superstorms,
droughts, pandemics, and the Fukushima nuclear meltdown are calling for the development of safety and resilience strategies together. In an increasingly complex,
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interconnected world, both the public and private sectors should come together to discuss
what steps governments, corporations, and communities can take to adapt to disasters.
In countries that face technical and expertise issues with respect to data collection and
assessment, capacity building for leveraging the scientific and infrastructure basis should
be prioritized. The UN sourced a large number of datapoints globally through its
MyWorld initiative to crowdsource feedback on global SDG priorities.
The media are crucial to increasing awareness among citizens about environmental security. Correctly informed citizens about the potential consequences of climate change could
lead to better public support of policies, aid to addressing the underlying factors, as well
as pressure leaders to be more cooperative in efforts to create a relevant global legal and
security regime. Present policy frameworks that set the stage for national and international policies are generally backed by financial aspects. Taxpayers should be aware that the
costs for addressing environmental degradation and climate change effects could skyrocket over time, if no measures are in place.
Response to environmental security and building resilience should be a requirement to all
local and national security and administrative organizations. The corporate sector and
insurance industry should also take an interest, given the potential impact on infrastructure.

A collective intelligence system is needed to harness knowledge and wisdom of people of
all walks of life for building a society on shared values. Let’s not fight cruelty with
increased violence, but with good knowledge and good deeds!
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Environmentalism in the age of Biologism
Talk of mysteries! Think of our life in nature — daily to be shown matter,
to come in contact with it — rocks, trees, wind on our cheeks!
the solid earth! the actual world! the common sense!
Contact! Contact! Who are we? Where are we?"
— Henry David Thoreau
Tomáš Daněk // Tomas.Danek@upol.cz
Department of Development Studies, Palacký University Olomouc, Czech Republic

Abstract
One of the main areas of concern for environmentalists is nature. But what does it really
mean for contemporary western man? What does it mean for biologists and for environmentalists? Many environmental philosophers have contributed to these topics (e.g. Merchant, 1990, Plumwood, 1993), nevertheless the question has remained painfully unsolved
until recent times. This paper provides the author´s brief interpretation of the crucial moments in modern philosophy concerning our understanding of nature and what nature
means for today’s biologists and the consequences for environmentalism and the conservation of nature.
The author assumes that, despite massive developments in modern science and many impressive breakthroughs, we are in principle still locked into a mechanistic model of the
universe, as created by Galilei, Descartes and Newton. It has fundamental consequences
for biology, for our understanding of nature and also for environmentalism. What are environmentalists protecting? Some inert matter controlled by mechanical natural laws?
If not, what is alive in the environment that they are fighting for? In terms of recent evolutionary thinking, there is ultimately nothing to protect. Nature has no value in itself.
Recent environmentalism has just taken over scientific knowledge and for this reason
it suffers from the fundamental and inherent contradiction that in many ways it is trying
to protect nature from the various consequences of the mathematical-mechanistic view
of the world, but to understand and resolve those consequences environmentalists use
our knowledge of biology, which is ultimately based on the mathematical-mechanistic
view of the world. So quite possibly their work is contributing to the problem, and at the
same time it is also becoming epistemologically dependent on natural science, which
brings this knowledge.
Until environmentalists do not bring their own concept of reality, which would at least try
to offer the original explanation of nature as living and valuable, there is little chance of
real improvement in recent environmental problems.

Key words: crisis of environmentalism, understanding of nature, biologism, death nature,
environmentalism and evolution, subject of environmentalism, biological alternatives
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Introduction
The journal Development, Environment and Foresight, bears in its name two key terms
of environmental discourse of recent decades, which have found their determinate place
in the scientific, social and political reality of the contemporary world, especially in developed countries. The foundation of the journal thematizing on the above mentioned areas
is a good opportunity to reflect what is the current ‘State of the Art’, what areas
of knowledge they are connected with today and identify problems brought on by the
transformation of their subjects?

In terms of the three key concepts - the development, environment and foresight – I would
like, in this article, to focus on several problems that are associated with the term
"environment", especially on the role played by knowledge of the natural science in environmental studies, how they are used in environmental discourse in the description of environmental problems and the consequences on environmentalism on its epistemological
dependence on current knowledge, methods and paradigms in the natural sciences.
In other words - or from an historical prospective - I will try to outline how nature
changed in the Baroque into the so called dead machine, how this fact is still imprinted in
the understanding of nature in contemporary natural science, and what consequences
this entails for environmentalism.

Philosophical reflection of environmentalism
The subject of a wide range of various environmental trends and movements was from
the very beginning (no matter where we put it; e.g. Binka, 2008:69-77) struggling with the
current problems in both a practical level (protection of nature) and at the level of interpretation (finding the causes in the moral dimension of humanity; e.g. Schweitzer, 1989),
the roots of ecological attitudes (Deval, Session, 1985) or for example adoration of wild as
natural (Thoreau, 1854). Despite a number of lesser-known (but no less important) earlier
proto-philosophical attempts (e.g. Routley 1973), it was the appearance of Arne Naess
(Naess, 1977), who first introduced the meeting of environmental challenges with rigorous
concepts of Western philosophy. Following this merger it was considered only a matter of
time before the studies seeking the causes of environmental problems would appear, and
not only seeking the causes in the current industrial destruction of nature and the religious traditions of the West (White, 1967), but also in the very roots of European thinking.
Among the crucial works published on this subject, I consider texts such as, The Death of
Nature by Carolyn Merchant (1990). Important is that texts as these have contributed to
the answer of the question of questions, not only in biology – in which context it was stated by Darwin's ‘bulldog’ Thomas H. Huxley (Huxley, 1906), but also in the context of the
struggle for identity of the environmental discourse (e.g. Holland, 2009). Which; is a question of the place of man in nature. And in connection with this question, they offer insight
into the different perceptions of changes in the understanding of nature which led to environmental problems.
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The question of the place of man in nature is kind of festering wound which has regularly
emerged during modern history, just to be classified as – not solved – postponed again.
One would say the question was ‘one of continuous procrastination’, usually under the
pretext of solving practical problems, whose solution is somehow easier, if not for any
other reason, than just for its apparentness. However, this issue still remains with genuine urgency. At its core is a fundamental schism between reality, as we perceive it sensoriarlly by our natural senses, and the reality constructed by scientific knowledge.
This schism was, in their oeuvre, faced by many of the greatest thinkers of modern times,
for example Husserl, Heidegger and in the Czech Republic, Jan Patočka, none of them,
however managed to overcome hiatus between the natural world of man and man's scientific image of that world. Environmental problems represent just one of the actual manifestation of this fact. In order to better understand the current situation, it will be necessary, at the very least, to indicate the most important part of modern Western thinking,
and what is the cause of the current situation.
As mentioned previously, the philosophical contemplation of the past is nothing new
to the discourse of environmental philosophy. Before I present my own list of events that
played a major role in changing the perception of nature over the last 300 years, let me
first mention a few works that had dealt with this topic before. In addition to the aforementioned paper by Lynn White (1967), the list includes White’s earlier work Medieval
Technology and Social Change (White, 1966) and Reijer Hooykaas’ Religion on the Rise of
Modern Science (Hooykaas, 1972). The environmental discourse has been shaped to a considerable extent by ecofeminism. In addition to Carlon Merchant (1990:164-252), whom
we mentioned earlier, important contributions were made by Val Plumwood (e.g. 1993: 69
-140) and Freya Mathews (1991:1-30). Noteworthy contributions to the discussion include
Clarence Glacken’s large monograph Traces on the Rhodian Shore (1990) and
Pierre Hadot’s excellent study The Veil of Isis (2008), which deals with the changing concept of nature in the Western thought. A number of environmental texts have been concerned with the distinction between mechanomorphic and organomorphic ways of thinking, for example David Abram’s essay The Mechanical and The Organic (Abram, 1991).
All the authors we have mentioned (and many others) present their own views of the topic, accentuating the aspects they consider important. I would now like to attempt the
same.

The death of Nature
Whether this fact is repeatedly relativized and then again seriously taken into consideration, early problems of modern time arose in the late Renaissance and Baroque periods,
particularly at the time of Galilei and Descartes. By their thoughts, actions and quills these
philosophical giants established the architecture of modern thinking about nature, which
in its most basic way, is valid even today.
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Galilei's world as a machine1
While this would be a great opportunity to summarize a very important and interesting
historical context based on Galilei's conclusions (White, 2011), I instead will focus on
a brief reminder of what is important for the following consideration. It is not the wellknown Galilei's heliocentrism, which he indirectly introduced in his a ground-breaking
work Dialogue Concerning the Two Chief World Systems (Galilei, 1953), it is more about his
ideas on the character of nature. The perfection of nature for him ceased to be an unfathomable mystery of an ingeniously hierarchically arranged God's creation, but the flawlessness of perfectly designed machine. For Galilei, the world was the atomistic world,
created from elementary particles whose motion is the cause of all action. The key was
then new application of mechanics which helped explain and define this movement.
The art of mechanics2, which was formerly the art of machine construction, intended to
ease heavy physical work or to make a variety of toys, delusions, but also siege war machines, merged in Galilei's conception with physics. From Galilei's mechanically interpreted characteristics of nature emerged its possibility for mathematization. Therefore it
would further be the language of mathematics, which best explains the world understood
this way. From this knowledge, emerges a crucial role for these four key concepts: a world
composed of atoms, the world as a machine, mechanical metaphor of reality and with
mathematics as a language, the only one that grasps this sense of reality.
Another significant shift concerned the method. Galilei's famous experiment with a telescope of his own design was important not only for his heliocentrism, but also as evidence
of the untrustworthiness of sensory perception, hence the phenomenal nature of reality.
If the device helps us to achieve credible knowledge (which he tried to show by his astronomical observations) we can no longer continue to rely on sensory knowledge.
Nature, as we know it, will become a secondary phenomenon, a deceit, which should
therefore be observed by using instruments and mathematical descriptions of the findings
of those instruments. With this concept ‘the fact’ is introduced into Western knowledge as
a principal, and yet still it is the only unquestioned institution of scientific knowledge.
Galilei gradually establishes a new concept of truth, which is fundamentally different
from all previous scholastic traditions. Men henceforth conquered the truth by constructing mechanical, mathematical laws based on the model. If this constructed model explains
the observed phenomenon sufficiently, it also provides Galilei with similar ways on how
to explain the related phenomenon. Thus, the causes of phenomena are not construed
metaphysically, as was the tradition, but always on the basis of another phenomenon, and
on its only aspect that is measurable. Henceforth, this will no longer be the speculation or
hypothesis (offering just possible explanation) but it will be an experiment conducted using instruments that allow us to overcome the delusion of the senses and formulate mathematical laws that are the real causes of natural phenomenon.
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In some ways, however, remains Galilei in comparison with Descartes on the side of phenomena effects. He agrees with him on the premise that the subject of exact science
is perfect, quantifiable object, but for Galilei nature is perfect because it is governed
by mathematical laws which we can find in it and uncover them by our intellectual reasoning, for Descartes it will be exclusively the human intellect, which is the only certain
point of knowledge.

Reason and nothing but reason
Descartes' methodological scepticism is notoriously well known and there is no need
to describe it here (Descartes, 1992). While Galilei builds on the premise of the harmonic
order of the universe as guarantor of successful quantification and mathematization
of nature, Descartes relies only on two pillars of relevant knowledge - God and reason.
While God is the guarantor for him, reason is the source of knowledge. Like Galilei, Descartes builds on mathematics as the best instruments to reason, but not because of the
mathematical nature of the universe, but because of the mathematical nature of reason
itself. This shift is crucial, while for Galileo is the world discovered by reason, for
Descartes the knowledge means the construction of the world through reason.
Ego cogitans recognizes (de facto creates) the world the way, that the sensory perception
phenomena decomposed into its semantic representation, a kind of directly visible ideas,
from which reassembles a picture of these phenomena, but this time carried only by rational structure that does not rely on anything that would be perceived by senses.
Descartes' method was aptly summed up in the book The Veil of Isis by Pierre Hadot (2006:
134). According to him, for Descartes is not important whether our explanations of phenomena are correct, but whether we can reproduce the phenomena according to our
structures. This shows another form of the modern conception of truth, which is the truth
resulting from the repeatability of an experiment, which is based on the reconstruction of
the phenomenon, whose result is indistinguishable from the phenomenon itself.
What exactly Descartes changed with his contribution? It would not be enough just to say
that, along with Galilei they introduced a new mechanistic ontology, that based on other
metaphysical assumptions which were later concealed in science (homogeneity of matter,
the assumption of the three substances etc.). He was important especially for his method
of systematic exclusion of corporeality, and sensorial perception in explaining how our
world works. Perhaps the best insight into this Descartes' effort is represented in one of
his lesser-known work which was brought into wider awareness in the Czech Republic by
Ondřej Švec (2009). In his novel Mundus est fabula, Descartes used the atmosphere of anxiety and hopelessness of his time to convince his readers of the unreality of the world perceived by the physical senses and slipped in his own completely artificial world which
was very accessible for our reasoning. It is also interesting what Descartes used to reach
his goal. It was mainly nihilism of his time, which was reflected in many areas of life.
The world was perceived as mere theatre in which people are only puppets, unsuspecting
the things that create their fate.
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Baroque cabinet of curiosities, unlike those from the Renaissance, displayed only a mixture of bizarre traits in order to highlight the arbitrariness and randomness of nature.
To the feeling of worthlessness of human life also contributed one of the most bizarre theatres of this time - namely theatrum anatomicum, anatomical theatre. Paradoxically,
Descartes reveals on the corpse; what life is. He rejects the conception of the soul as the
animating principle that had traditionally made a life living and instead he shows the
body as a mixture of bars, rods, ropes and pulleys, and also bones, muscles, tendons and
joints. He disdains with the amazement at the phenomenal aspect of nature as a misdemeanour of the weak-minded who cannot recognize the mechanisms of operations hidden behind the phenomena and tries to show their outrage at the brazen observing
the bowels of a dead body and consider it totally inappropriate. This is best illustrated by
Descartes' famous statement about the living body, which according to him, differs from
the dead body, just as wound up watches differs from unwound up ones
(Descartes, 2002:34). Descartes teaches the unemotional observation of the facts without
any empathy, and only on the basis of intellectual grasp and reconstruction.
I suppose that this is still not the most important thing for our cause. Descartes brings
a change to the concept of nature which is even more crucial. He not only convincingly
interprets all processes in nature and hence in the human body, with a few simple physicmechanical principles, but he also redefines the natural character of the world's substance as an inert homogenous matter. I consider this moment in his conception of reality
possibly the most crucial, even for current environmental thinking. Descartes does not explain the world as consisting of the values with differentiated qualities which are derived
from their participation in Being (and the God), as was understood by scholasticism.
He sets out the key metaphysical assumption for his philosophy, which the perceived
world is, in terms of its elemental nature, homogeneous. In his conception stars, fire, water, air, light, and everything alive consists of the undifferentiated materials which we call
matter. So this is his res extensa, this dead mass, forming a universal stuffing for the reality, as it is called by Zdeněk Neubauer, henceforth cease to have any value. God once and
for all ceases to be present and actively participating in the world, but becomes the designer who created the world (matter), established the rules (laws of physics) and then initiated the impulse to animate all of this (inserted the energy). The world, the mass, this
dead and dull matter does not have any distinctive qualities, but is endowed only with the
physic-chemical characteristics. Therefore nothing remains to this matter what would still
contain its value. Only humans represent the torch of consciousness in this obtuse swirl of
matter and energy that moves in emptiness from nowhere to nowhere. The thing that will
in the future cause astonishment, is no longer the individuality and uniqueness of different entities with whom we share the world, but the engineering wondering how was with
such ingenuity of the mechanism this world "made". With what kind of sophistication
is this inert mass staged into admirable forms and variations. So there is only one thing to
be said – no – to be constructed! – differences in the structure of matter, mechanisms and
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processes, which are animating it and the laws that controls everything – the mathematical laws, to be precise. It is finished.
Institutional form for this essential revolution then provided, on the other side of the
Channel, La Manche, by Francis Bacon with his utopia The New Atlantis (Bacon, 1952).
He not only applied the right to torture for the study of nature, but also came up with the
idea of elite institutions, where such research should be carried out, including research
methods for data-collecting expeditions and its processing. After Newton's supreme synthesis of this approach to the world in his pivotal work Philosophiae Naturalis Principia
Mathematica, we can – with certain benevolence – interpret modern scientific thinking
about nature through the nuances of these attempts (as it was already mentioned, most of
them failed) to revise or overcome them.
Further development in science, therefore, led to a significant diversion from the sensory
experience towards instrumental investigation of nature and to the mathematical, rather
the statistical, description of the founded figures, which were about to completely replace
the inadequate sensory perception. Physical senses were replaced by devices that better
fit the Galilei-Cartesian conception of reality and its cognition, and to the world itself was
slipped its mathematical nature. The compactness of science structure was then completed by adopting uniform physical laws and concepts of absolute space and time established
as in the above mentioned Newton's work, the time as homogeneous and isomorphic as
the matter from which a perspective on the Cartesian transformation res extension is observed and referenced.

Epistemological dependence of environmentalism
Biologism
It is thanks to the general admission of Newton's concept of isomorphic absolute time and
its development in an historical perspective, approximately 150 years later, it has now developed evolutionary thinking in science and therefore also in biology. With the arrival of
Charles Darwin's theory of evolution, was the bastion of science seriously endangered because with the variability of nature suddenly entered the world also the idea of spontaneity and the constant categories of ideal nature collapsed. The seemingly scary organic variability of Darwinian nature disrupted mechanistic view of the world - fully describable by
physical laws. This "anomaly" did not last long. Darwin in his concept of evolution also seriously dealt with e.g. animal emotions and sexual selection, based on phenomenality of
animals. His followers, currently (mostly laboratory) biologists who are following the way
of new synthesis, with the discovery of DNA and by searching for all explanations of genetic information, again successfully returned to the physical concept of nature.
The reduction of elements of life to the level of cells and genes re-enables a full instrumentation and mathematical grasp of the world and therefore also its mechanistic interpretation. Although we can find in biology a number of guidelines and disciplines that
deals with the phenomenal world in some way even today (and partly again), we can say
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that the main stream of biological researches of recent decades consists of disciplines that
examine life at cellular and gene levels. And at those levels they also find their impetus.
Now, I would like to try to summarize at least the important thesis of contemporary biological dogma, which is crucial for the following discussion on environmental philosophy.
These theses represent, as I suppose, a kind of essence of a contemporary view of nature,
which is based on the assumptions and methods, as previously mentioned by Galilei and
Descartes. This only applies on living nature:
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since its inception life on Earth has been powered and maintained by the evolutionary
process



the evolution is a function of mutations in genes and their selection through phenotype;
life = gene flow



the phenomenal (phenotypic) world is secondary in the terms of significance, everything important happens at the gene level; the body is only a vehicle for the passing of
traits in time through the genes, respectively alleles



information flows strictly in one direction - from genotype to phenotype, which establishes the phenomenal world as secondary, derived from genetic level



at the level of phenotype is fitness the key parameter that represents the best adaptation
to the environment and the ability to pass on the maximum of copies of genotype carried by an individual



the evolution is proximal, does not direct anywhere, but "creates" situationally



the evolution is driven by genes whose determination is self-replication by achieving
maximum number of copies



a life is carried out on the metric scale between DNA and the planetary ecosystem - between microevolution and macro-ecology; all these levels are spatially describable only
by uniform system of metric and time units (which is basically the same thing)



the current form of nature is merely the result of changes in space between genetic determinations of traits of organisms and the environmental conditions over time



the diversity of life is the result of random mutations, related to the circumstances of the
environment, which are otherwise strictly mechanical and a highly accurate replications of the genome



plants and animals species are carriers of genetic information which through the course
of evolution are created and vanished with varying speed and intensity; species extinctions and explosions are a natural part of life on Earth



the basic imperative of evolutionary biology is to explain the principles of the functioning of the living world from itself, without the intervention of transcendental being, i.e.
God
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Darwinism is an explanatory framework general enough to be able to explain anything
and will eventually provide an explanation of any phenomenon, if it is given sufficient
attention by scientists (Zrzavý, Storch, Mihulka, 2004:283)

Why is this reminder of the basic dogmas of biology important for environmentalism?
The subject of environmental interests is mainly the phenomenal nature, which we physically inhabit and which has its own specifics, characteristics and also the peculiar problems associated with it e.g. environmental issues. We should also realize that this phenomenal world is currently interpreted by biology as ontologically secondary and thus in
a certain sense inferior. This means that its eventual destruction, to any extent, may result
only in exceeding its significant simplification and disappearance of complex forms of organisms. However, according to current ideas about the nature of the living world, nature
would after some time evolve back into more complex life forms, as this probably has
happened in history several times (Dawkins, 2004). So, that is the first problem. The phenomenal (phenotypic) world is still secondary, which means inferior in its significance.
The most important thing about this is the fact that nature, seen as an epiphenomenon
process of dynamics at the level of genes, respectively cells, is in principle still thought as
Cartesian. DNA, which is the bearer of characteristics forming the particles of matter, as
inert as res extensa, all events happening at this level are controlled by the same anonymous general laws, the same laws which Descartes’s God used to revived the mass.
Everything, from the atoms of the DNA bases to the gigantic body of humpback whale, is
in principle still the same dead matter. And even if we study e.g. the behaviour of these
extraordinary cetaceans we are still talking about them as the sum of the general rules
not actually belonging to the specific animals. Acting as if their behaviour was not their
own. It is as if they just leased some of the natural laws from this kind of universal pool of
natural laws, and what makes individuals "original" is the distinctive mix of these common characteristics. Nowadays, biology in principle still considers nature in the same way
as Galilei, Descartes and Newton, and uses the same basis for its examination and fundamentally similar methods and is founding / inserting into the world similar phenomena.
Thus structures, functions, and physic-chemical characteristics are understood as general
and explained by the universal language of mathematics. And of course group phenomena, for which there are many useful statistical tools. Every science has as much science in
it as maths. And the same applies to biology as to any other scientific discipline.

Biology and environmentalism
However, from this reality follows for environmentalism serious context. First, there is
nature, whose interpretation environmentalism take from natural science. Then in its
texts interpret it as if it was "alive" but this is essentially still the same dead Cartesian
mechanism. With this ends, at least, the area of environmental ethics that seeks to interpret the values of nature as nature’s own – intrinsic (Hargrowe, 1992b). For those values
there is simply no place in the world build like this. Because of the world's character
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the values do not belong there! Second, significantly, the environmental discourse is
based on the critique of the scientific method, not only for the consequences of its application (pollution, the possibility of industrial exploitation of nature etc.), but mainly because
of the image of nature, which is presented to us as if the nature is dead and degraded to
a dead mass (see Merchant, 1990). Thirdly, that it takes from science its knowledge which
then is completely exposed to all the turbulences, upheavals and paradigm-shifts, occurring in scientific developments. And therefore thanks to the origins of current knowledge
about nature, which it is built upon, environmentalism is not an epistemologically peculiar scientific discipline. Environmental Studies is, from the definition of its name, primarily about nature, respectively about the investigation of interactions between human culture and nature. However, if the environmentalists want to learn or tell something scientifically relevant about nature, they often adopt or just reinterpret findings from the natural sciences, of which they are not the originators, with all the risks that this entails.
In fact, the biggest problem I see is a paradox of a large part of environmentalism
(especially in its academic forms) that can be simplified into this question: is the nature
which environmentalists struggle to preserve the same nature to which the natural sciences gives us access?

Nature as a product of blind evolution
I am convinced that the most serious problem for originality, relevance and meaningfulness of ecologism is the evolutionary interpretation of nature in its current, mainstream,
neo-Darwinian interpretation. When we look at discussions, for example, among Czech
ecologists with environmentalists, we encounter in almost every argument incompatibility of two very different attitudes, which can be summarized by the following sentence of
Jan Zrzavý: "The problem is the frame of reference. The line to which the environmentalists
relate to, an historical basis that is Brehm's Life of animals, i.e. the years 1890 - 1900.
From it originate lists and status of species in the Red List of Threatened Species, which is a
non-biological, non-evolutionary and essentially non-ecological approach” (Daněk, 2010:42).
The core of this objection is simple: environmentalists base their efforts on current phenotypic appearance of nature, which is necessarily temporary from an evolutionary perspective. They do not understand that the fundamental characteristic of nature is in permanent change, that man has a part and a role as an actor, and therefore phenomena
such as man caused climate change and species extinction belongs naturally into it too 3.
In fact, man is a part of nature as any other animal with everything that this brings. Whatever the criticism of this prominent Czech biologist is; whether it be closer or farther from
truth, a picture of life that is created by contemporary evolutionary biology is completely
different from the one with which normally ecologists work with, i.e. from the natural
world of our everyday reality. This difference is not only a question of a "technical" approach to nature, but fundamentally ontological and from it resulting values.
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If we put in a contrast to evolutionary thinking, virtually any of the major themes of environmentalism, which aims to deliver a scientific explanation with a value to environmental problems, we will clearly see its inappropriateness. No matter if we take e.g. the loss of
biodiversity, ecological stability, species extinction, ethical or aesthetic questions, or any
other - all of their arguments are completely ineffective if this come to a dispute with the
explanatory powers of evolutionary biological interpretation of the current status of nature, including environmental issues. Why? Because they are not built on a Cartesian
model, which has in its neo-Darwinian form so broadening interpretation skills.
And we are left with anonymous synchronisation of dead information and dead matter.
Anything else we would like to add for explanation is unnecessary or even counterproductive. Gene-centric, Monod-Dawkins's biology, which still form the basic interpretive
axis of the world, interpreted by genotype, can endure all the alternative attempts of disengagement with just variations of these two "substances". The biologists only describe
the structure, function, variability and frequency of algorithms into which these two variables, matter and information enter at different levels of description (organization of matter). Without question, whether it is about replication of DNA or about the behaviour of a
lynx. Admitting that after the removal of all historical “deposits” and subjective “slags”
nature will reveal to us only in its Cartesian image is painful, but necessary for the realization of the foundation of environmentalists thinking. Neo-Darwinian reductionism is
offensive. However, no other explanation, that would offer a similar logically consistent
and robust synthesis of theory and empiricism, is currently known to us.
I will attempt to think through the consequences of this understanding of the world for environmentalism and I will deliberately escalate and radicalize the situation in order to highlight the contrasts clearly. Let's have a closer look at a selected part of the environmental
discourse using optics of evolutionary biology. First, it is important to realize that man, in
his evolution, is an evolved primate from the genus Homo and all his behaviour,
if we are consistent in this interpretation, should be explained using the same instruments,
which we use to explains the behaviour of other species created by the evolution of animals,
e.g. using socio-biology, ethology, respectively evolutionary psychology (assuming that we
want to include man as an organic part of the current evolution, which in the case of biology, we certainly want to do). By using the tools of the above mentioned sciences we can explain any behaviour of organisms, including man's behaviour and therefore relevant to the
dispute over environmental issues. From this perspective, concepts such as biodiversity or
the ecological stability are only optical kin-deceptions of our own species, just sociomorphic
(resp. speciomorphic) projections. Extinction is a natural part of the metabolism of nature,
as well as for example wiping out other species of organisms by man is a natural part of the
ethology of the human species and therefore also a part of evolution itself. The valueworking with the term "extinction" in this case is evidence of the elementary misunderstanding of the principles of evolutionary processes and an inability to understand evolutionary nuances. Extinction is a natural part of the dynamics of the living world.
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And an even more pathetic picture appears when we look at poor attempts by disciplines
such as: environmental ethics or aesthetics, to discuss the biological interpretations of
the living world. The attempts, which are completely disproportionate to the evolutionary
biological ones. The attempts, whose incommensurability lies in their desperation, when
they pretend to be exegesis, or even perhaps relevant alternatives to evolutionary explanations of man behaviour. And it does not matter if we recall, for example, Kohák's arbitrary mixture of discourses in his interpretation of Wilson's concept of sociobiology
(Kohák, 1998:133-137), which allows him to find whatever he needs, or indeed Binka's
(2008:29 and further) – respective Popper's – search for a blind spot of science. In the first
case, the author somehow overlooks the fact that biology describes the reality (working
on a solid empirical basis) not visions, and therefore, based on biology methods can only
ask "what is" and never "what ought to be" (see popular be-ought dilemma). As well as this,
he does not realize that asking "what ought to be" from the perspective of biology is just
a part of the ethology of the species homo. For nature itself, is anything that falls into the
domain of questions and answers on "what ought to be", completely alien. In the second
case (Bohuslav Binka) is a typical attempt of a humanistic scholar to challenge the NeoDarwinism as the value after its value statement was introduced to him. But most importantly - even if the Neo-Darwinism was, despite this, a value oriented attitude4, he can
afford to ignore it just because he simply doesn’t need it for explanation how nature
works. His non-value explanation of how the living world is functioning is not only elegant and consistent, but also unrivalled and uniquely functional and effective in its practical implications. For an explanation of the structure and function of nature (rationally, we
are not able to say anything more about it; and nothing else then rational explanation
cannot be used in science), no judgments of values are clearly needed. Ethical issues are
totally skew for evolutionary explanation of nature and the functioning of life on Earth
(including humans) is completely irrelevant and biologists are drawn into them basically
against their will. When we once again realize that evolutionary biology is able to organically include man with his ethics and value attitudes into the whole history of the entire
living world, this then changes the ethics into something exclusively only for man, and it
just becomes one of the finesses of bizarre ethology of one of the species of primates,
which has nothing in common with the real nature principles. Man has been living in on
the planet (along with his ethics), maybe for only a few hundred thousand years.
Life on earth is 3.8 billion years old, and what has been maintaining and powering it; has
nothing to do with ethics. So again the ethic is from an evolutionary point of view only
one of the finesses of ethology of the genus homo, without any relation to the thing that
drives the living world. Like all other "spiritual teachings" it is, without a strong empirical
basis, still trying to somehow get to a focal point that creates meaning, which has been,
however, long occupied a carefully guarded by evolutionary biologists, hence mathematized natural sciences. In this sense, the protection of endangered species, landscape, climate ... all these are only ethological manifestations. Much worse cases are the concepts
of environmental discourse which explicitly betrays themselves e.g. protection of the
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genetic diversity, the concept of ecosystem services or even willingness to talk about nature as a natural resource. They all are just sad examples of how environmentalism,
which, in the 60s of the last century, established itself as defiance against the consequences of bigoted scientism thinking about the world, but later by itself assented with the way
of thinking that cause environmental problems. Probably, because then wanted to
become a science and obtain at least formal recognition.
In this brief extreme exposé led by the evolutionary biological perspective 5 I wanted not
only to highlight the fact that biologism in its deterministic and utilitarian attitude which
doesn’t need any other interpretation resources than those which it already owns and uses, but mainly two other facts: although this is something that humanities scholars
(including environmentalists) don’t like to hear; their interpretations of nature and natural scientific knowledge have at the very most a value only as commentaries, but they are
not involved in the creation of their own understanding of the world. There are no solid
synthesis of theory, which would be based on its own empiricism and with some references, to the latest cosmetic misinterpretation of natural scientist, is simply not enough.
They do not have a "Galilei's telescope" with which they could establish their equivalent of
the institution of scientific fact, and they also do not participate enough in gestell
(Heidegger, 2004). Their interpretations relate only to the human world and only to the relation between man and nature, whose image they have taken over from the natural sciences.

What environmentalists protect when they protect nature?
If some of my assumptions are at least correct, another more crucial question arose from
them: So, what do environmentalists and ecologists protects when they protect nature?
The process of evolution!? The Cartesian mechanism of replication of the genetic information!? The principles of the organization of matter, therefore form? Or the patterns of
behaviour? But why? None of the above mentioned requires or needs any protection by
itself.
Dead Cartesian res extensa, as well as natural laws independent on the matter, do not
need care. After the previous forms of life disappeared, the existing forms developed in
the above explained game of chance and necessity, so this process continues and also
thanks to it our species still exists. So, currently extinction prevails over speciation?
That is actually a normal part of the evolutionary process. Or are the environmentalists
protecting the current organic forms simply because they were born to their presence and
they are used to them? Then again evolutionists are right, and their truth is consistent
with their way of thinking: the real reasons why we protect nature are simply that it is
nice, and we find it amusing and we like it. And, because we need it as a resource for life.
But definitely not because it would be seriously threaten by man (Daněk, 2010: 48).
Therefore we are protecting nature only because of our self, man, not because of it itself.
Nature itself does not need any protection. Strictly speaking, there is nothing to protect.
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The processes that gave origin to a merely secondary (!) phenotypes? Or the perishable
phenomena themselves?
What do the environmentalists mean when they talk about living nature? What is the different life if not the dead informational and mineral processes? Are they working, on their
interpretations of nature, with something different than for example principles of photosynthesis, water retention mechanisms in the landscape or the supporting capacity of the
environment, when they actually want to announce something serious about nature?
What is "living" on the photosynthetic process or mechanism of metamorphosis of a cocoon into a butterfly? Does the environmentalist find (and is he able to somehow provide
well-founded prove) in a solitary linden tree something more than a few tons of heterotrophic biomass and an amount of transpiration and respiration processes? Something
that makes it definitely alive? If not, then we have no need for environmentalists at all!
Their job will be done by biologist - the professional. And if so, what then? Are environmentalists able to incorporate, that different thing which they see, in their own organic
interpretative framework, which could, at least principally, explain and convincingly empirically demonstrate the character of any natural phenomenon as alive? I am afraid not.
The way they will work with the qualities of phenomena e.g. in the already mentioned
ethics, aesthetics and landscape ecology, it will be (and that is even in the best case) only
locally consistent and in its persuasiveness and reaches absolutely incommensurable with
evolutionary explanations. That life in ethical interpretations will be introduced, not reported or documented. The evolutionary biologists (or simply biologists) provide the
"material" and are "at source", they create our knowledge about nature and all the other
disciplines that somehow deal with the events in nature only take what natural science
brings.
These are the cardinal questions for environmentalism: Is nature distinctive in the sense
of a living being or is its distinctiveness exhausted by coordination of anonymous mass
and anonymous information in time? Do natural phenomena have, in their wholeness,
at least some distinctiveness which would thus established their value, or they are just
mere epiphenomenon of genetic information which are simple carriers that gathered,
in some time, the internal structure and complexity? As long as the evolutionary biological interpretation remains valid, environmentalists will be just one interest political
group, or at best the janitors of current form of derived phenomenal world, while biologists will remain the prophets, owners and guardians of the "reality" of nature. And if the
evolutionary biological interpretation of nature is relevant and complete then perceiving
its essence, we would have to conclude that environmental issues can ultimately be
reduced to geoengineering. Thus, management of natural resources, municipal sanitation
and elementary environmental literacy, and how to properly recycle and consciously save
resources. The ethical and aesthetic opinions are the private matters of each individual.
The ultimate answer to solving the environmental problems would then be the technologies, demonstrated by e.g. in the book Factor Four (Lovins et al, 1994) and establishment
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of the relevant government authorities, which would divide and supervise the optimal
functioning performance of processes in delegated segments of the society and the country. Similarly, like when a technician in a factory oversees the smooth running of production processes. (Apropos, this vision was close to the social atmosphere of the second half
of the last century, as we can read in Odum's Fundamentals of Ecology (Odum, 1977) or in
the significant environmental publication from the 80s called The Ecological Synthesis.
[Duvigneaud, 1988])
I suppose that if the evolutionary biology interpretation remains a binding framework for
understanding the nature, environmentally oriented considerations, assuming nature as
alive and distinctive, have no chance to be recognized for their relevance, simply because
they have no support in our current understanding of the nature.
And what about Huxley's question of the place of man in nature? Nature is thought of as a
product of the process of evolution therefore, man no partner for nature. Man is not part
of evolution, but its subject. Being part of something means (at least as I understand it) to
have an active, conscious, intentional participation and contribution to the very principles
of the event. Being the subject means to be left at the mercy of forces that shape these
events. To the “Being” the ancient and medieval man even participated as a semi-divine,
conscious entity. But to evolution, being itself a vehicle for replicating molecular replicators, he hasn’t participated at all. He is only a puppet, following proximate goals, but he is
necessarily led within constrains which end up with ultimate goals, about whose meaning
he is completely unaware.
Now if the benevolent reader puts together an image, which I tried to outline referring to
selected highlights of the works of Galilei and Descartes, to the current conception of life
and finally to the relationship of evolutionary biology and environmentalism, he may
now perhaps see a little more clearly (and perhaps a little more convincing) ideas about
how our current understanding of nature still deeply entangled in the Cartesian conception of the world and how paradoxical is the situation of environmentalism, which builds
its foundations on this, to life itself an extremely hostile science.

Intermezzo: alternatives
Since Descartes’ or Darwin’s times, there have been many attempts to come up with alternative interpretations of the natural world. Such attempts have, of course, not been
absent from environmentalism either, though they have not entered the mainstream and
their potential has not been fully developed. Leaving aside creationistic approaches
(i.e., Intelligent design) and initial Drieschian vitalistic conceptions, we can distinguish
four sweeping theories: attempts based on Goethe’s conception of biology; Lovelock’s Gaia
theory; Sheldrake’s attempt to revive the Aristotelian causa formalis by today’s means;
and finally, Capra’s attempt at a holistic explanation of reality through a synthesis of Eastern doctrines and the findings of subatomic physics.
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All these alternatives are characterised by a somewhat holistic approach to the explanation of the world, which in a sense corresponds to its phenomenal aspect. Physicist Fritjof
Capra made waves with his The Tao of Physics (Capra, 1975), in which he looked for conceptual
parallels
between
physical
theories
and
Eastern
philosophy.
This bold synthesis, however, has earned the author the label of one of the foremost New
Age ideologues. By his subsequent work, The Turning Point (Capra, 1982), Capra joined
those authors who saw the cause of the ecological crisis in the cultural and philosophical
roots of the Western civilisation. Capra did not merely criticise, but also looked for a synthetic theory. Based on complex mathematical models and a theory about dissipative
structures, Capra’s synthesis offers a holistic interpretation of reality which is founded on
the idea that all life is connected across the multiple levels that the theory describes.
Capra’s first book was a bestseller, but it was later attacked for being founded on obsolete
and unconfirmed physical theories.
English plant physiologist Rupert Sheldrake’s (1981, 1988, 1991) unorthodox conception of
morphic fields and morphogenetic resonance was no particular success either. The theory
attempted to explain the morphogenesis of plants and animals as well as the
“inheritability” of patterns in the crystallisation of minerals or even selected cognitive
abilities found in higher animals and man. Sheldrake’s theory might have proven useful
to the environmental discourse had it not been taken apart in 1981 in a review by John
Maddox, senior-editor of Nature, who called it an example of pseudo-science. Maddox’s
devastating critique banished Sheldrake from the scientific circles for the rest of his life.
James Lovelock’s (2000) Gaia theory fared only slightly better. Lovelock’s attempt to describe the planet Earth as a superorganism which maintains stable conditions on its surface by employing a system of thermodynamic and organismal feedbacks and balances
was not met with such scathing criticism as Sheldrake’s theory, nevertheless, the scientific
community has regarded it at least as superfluous, a metaphor that does not contribute
anything new (Free, Barton, 2007).
Alternative explanations of the living nature which draw on the roots of Goethean science
(not in a methodological sense, but in an epistemological one) are perhaps the most promising, although not quite well-known attempts at explaining the world. Two authors
should be mentioned in this context. In his The Wholeness of Nature (Bortoft, 1996), British
natural philosopher and independent scholar Henri Bortoft attempted to revive the Goethean approach to empirical investigation and participative phenomenology, which were
rooted in the human perception of living things as they present themselves to man’s natural consciousness in their natural state.
The other name is Baron Jakob von Uexküll, a largely forgotten German thinker who has
recently been rediscovered for the purposes of the environmental discourse. Uexküll’s
conception of umwelt is a remarkably original metaphor which, at the level of phenomena, provides argumentative leverage to the causes of environmentalism.
39

Development, Environment and Foresight, 2015, Vol. 1, No. 1, 24—43, ISSN: 2336-6621

Bortoft and Uexküll have a significant advantage over Sheldrake and Capra: while the latter (together with Lovelock) have been connected to New Age, the former are representatives of the German tradition of biology which was side-lined after WWII due to unfortunate political circumstances. The German tradition is far from scientifically irrelevant.
The relative obscurity of these theories is attributable largely to the hegemony of British
and American science in the post-war period.

Nevertheless…
I am also convinced that despite all the bold attempts to find alternatives, which have
been a source of hope for a break with Cartesian reductionism, we are still thralls to
the same objectivist way of exploring nature, even if we do not like to admit it. And our
attempts to disengage are over evaluated too seriously in comparison with real consequences. Life as a sovereign attribute of nature is still hopelessly hidden. No radically new
way of knowledge, that would take us out of the objectivistic framework, has not yet appeared within or without the environmental discourse. Postmodernism either has not yet
arrived in the natural sciences, or it does not bring potential for change important enough
to force alternation of the massed Cartesian away from scholasticism. The difference in
the content of contribution between Patočka's reflection of science from the late 30s of the
last century (Patočka, 1992), Arendt's from the late 50s (Arendtová, 2007: 323-375), sociobiological concept of E.O. Wilson (1995) from the late 80s and evolutionary biology
by Zrzavý at al. from 2004 (Zrzavý, Storch, Mihulka, 2004), is in principle negligible.
Some of them are commentators, some proponents of objectivism in science, some bring
evidence for it, but all what they presented is still in the same spirit. The only functional
and powerful interpretation of the world and nature is fundamentally still objectivist.
At present, we have no choice than simply accept this fact. The schism outlined by Patočka
is still valid: "Modern man (...) lives in two worlds, in his natural surroundings and in the
world that is created for him by modern natural science, based on the principle of mathematical regularities of nature. The discord which permeated our entire life is the own source
of spiritual crisis that we are going through." (Patočka, 1992:9)

The question now is whether we are willing to accept this reality and try once more to
move on to a difficult search for environmentally friendly understanding of nature, or
whether we will continue to live in schism, which in the desire for recognition of the relevance of our fears we hypocritically cling to science, which is its source.

Conclusion
Current environmental problems are just one of the manifestations in dividing the Western conception of reality, which has lasted for several centuries. This schism is manifested
in very particular consequences of dealing with nature, which is still thought to be a dead
mechanism, as well as in deep internal conflict with environmental discourse.
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The mechanistic-atomistic model of the world as built by Galilei, Descartes and Newton, in
principle, is still valid today, at least in biology. This idea of reality, projected later into the
linear conception of time, extended to the scale of geologic eras, created foundations of
evolutionary conception of life which are still in the same way mechanistic, only sophisticated and empirically better founded. If we respects the current rigorously-biological
explanation of the origin and functioning of nature, which considers the evolution to be
the fundamental driving force of life at the cellular and genetic levels, the environmental
efforts do not make any sense if they declare as their objective the protection of nature
fundamentally threatened by man. Strictly evolutionarily said; as much as the environmental discourse is only part of a very complicated ethology of the species Homo sapiens,
any consequences of their actions are an organic part of nature and cannot severely
threaten the driving forces that form life on the planet. The human species has no influence whatsoever on these forces (mechanisms of evolution, replication of genes, flow
of energy and circulation of minerals etc.). The environmental problems are therefore, in
terms of a larger spatial and temporal scales, exclusively private issues of human kind if
they respect the knowledge of evolutionary laws all their efforts are ultimately strictly anthropocentric (and they cannot be different).
The inherent contradiction of environmentalism consists in the fact that it is trying in
many ways to protect nature from various consequences of using the mathematicalmechanistic view of the world, but to understand and resolve those consequences by using knowledge of biology, which is ultimately based currently on the mathematicalmechanistic thinking about the world. So with its work, it quite possibly contributes to the
problem, and also at the same time is becoming epistemologically dependent on science,
that brings this knowledge. Environmentalists do not have its own concept of reality,
which would at least try to offer original explanation of nature as living and thus gave to
environmental problems larger (perhaps even ontological) relevance.
This is, in my opinion, the biggest challenge for environmentalism in the 21st century.
Until it offers at least a vision or concept of a determined view of nature as truly living, it
will have to make do with what was aptly summed up by Zdenek Kratochvil: "The NeoDarwinian evolutionism provokes with its reductionism, but a more inclusive interpretation
of the world is not provided by science, or theology nor philosophy. The thinking of nature,
whose level would be proportional to the current crisis of nature, ("ecological crisis" of the
external nature as well as crisis of our human nature), remains difficult and almost unsolvable task. The order of nature belongs, however, that the tasks like this can hardly be projected and then managed, but "are" solved by all open perceptions and honest thinking." (Kratochvíl, 1994:57)
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Notes
1

Clear and instructive summary of works of tackled authors offers (e.g. Floss, 1987).
mechané, in Latin among other means also trick.
3
Similar argument but from an environmental philosophy point of view was brought by Richard A. Watson in his article: „A
critique of anti-anthropocentric biocentrism“. (Watson, 1983) It is symptomatic that this American geologist and philosopher
dedicated significant part of his philosophical work to Rene Descartes.
4
As obviously it is, but now I am speaking from a position of Neo-Darwinism.
5
I don’t think that any evolutionary biologist would ever say it like this.
2
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Abstract
There are approximately 700,000 inhabitants in Northwestern Haiti. Only a fraction of
this population has regular daily access to water and its cleanliness is questionnable.
Prolonged political instability and a lack of financial resources for water infrastructure
results in more than 50% of inhabitants having no access to safe drinking water at all.
Bombardopolis is a commune center in the Northwest region of Haiti. Only two thirds of
the commune is inhabited. One of the main reasons that it is not fully inhabited is the inaccessibility to water. In 2012, a Czech NGO drilled a well close to the settlement in this
area. The research is showing a case study of access to drinking water in Bombardopolis.
It is investigating the impact of such a well on its surroundings. Time saved as a result of
a closer water source allows for social and economic individual or community development and this model can be duplicated in other areas. The quantitative part of the research focuses on microbiological and chemical quality tests as an inseparable component
for measuring quality of water sources.

Key words: Haiti, safe drinking water, well drilling, quality of water sources, community
development

Introduction
It has been proven that contaminated or insufficient water supply increases deprivation
of people (Zakria Zakar, Zakar and Fischer 2012), child mortality, reduces life expectancy
and causes diseases that can lead to death if there is insufficient treatment (Hunter, MacDonald and Carter 2010). Along with its negative impacts on human health, water affects
crop cultivation, livestock breeding and has an overall effect on the whole economy of the
country (Thomas, Rosenberger and Pawlovski 2014). As a result, Haiti fell into a vicious
cycle generating chronic and deep-rooted poverty.
Haiti, thanks to its waterfalls, rivers, rugged coastline and rice fields, creates the impression of a place which is rich in water resources. In fact, Haiti ranks last in an International
Water Poverty Index. Haiti shows the lowest values in all the measured components - resources, access, capacity, use and environment (Lawrence, Meigh and Sullivan 2002).
Constant population growth is causing ever greater pressure on land and water resources
in the already densely populated country (Smith 2001). Despite the efforts to build a better
infrastructure, only 58% of the population has access to potable water and 45% to sanitation (WHO/JMP 2014). The disparities are not only between urbanized and rural areas, but
also between the cities themselves.
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According to WHO/JMP (2014) 73% of the urban population has access to drinking water
compared to 47% of the population in rural areas. The capital and its surrounding areas
have the advantage of the construction of new water sources or of water tank deliveries
because of good infrastructure conditions. In contrast, areas far away from the capital
suffer not only from the lack of investment in water infrastructure, but also the lack of interest from international organizations and authorities (Botton, Brailowsky and Matthieussent 2005). Only 28 of 133 Haitian communes have provided satisfactory access to
drinking water (Sommer et al. 2012). Unfortunately, the situation with access to drinking
water has not improved even with the large flow of international organizations providing
help after the devastating earthquake of 2010. Since 2010, the number of people with access to safe drinking water has decreased by 22% (MINUSTAH 2013).
Haiti has an average annual precipitation rate of 40 milliards cubic meters of water per
year. Of this rainfall, 60% evaporates, 30% flows into freshwater estuaries and only 10%
filtrates into subterranean aquafers because of high temperatures and deforestation
(Toussaint 2010). This inefficient water management reflects the poor Haitian infrastructure, the low level of institutional leadership, socio-economic underdevelopment and also
the lack of technical equipment for acquiring new water sources, especially groundwater
sources (Toussaint 2010). Groundwater reserves have not yet been sufficiently explored
but their supplies are estimated at 56 milliards cubic meters (Saade 2005). Falkenmark
and Widstrand (1992) in their analysis indicate that 100 liters per person per day
(36.5 m3/year) is the minimum amount for the preservation of good health and hygiene.
If all water sources were used effectively, people would have enough water for both consumption and daily activities.
The Haitien Institute of Statistics and Information (ISHI) focused in its research on actual
life conditions in Haiti in 2001. One area of the research dealt with the resources used for
obtaining drinking water and the differences between the capital, other cities and rural
areas.
We must focus not only on the quality of the water source but also on the distance to that
source. In urban areas, people should not have to travel further than 200 meters from
their place of residence for high-quality drinking water (UN 1992). The distance for rural
areas has not been determined.
According to OECD (2003), the amount of water should be enough to satisfy metabolic, hygienic and domestic human needs. This amounts to 20 liters of water per person per day.
The characteristics of the climate should be reflected in the assessment of the amount of
sufficient water.
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Table 1. Types of sources utilized for obtaining drinking water in Haiti
Water source
Duct
Garden tap
Garden well
Neighbourhood well
Public fountain
Purchased water tank
Purchased water bucket
Purchased treated water
Rainwater
Natural springs and rivers
Other
Total
Sample

Capital
5.8
9.5
1.3
4.1
7.8
0.7
59.7
9.9
0.6
0.1
0.5
100
1,002

Other cities
2.1
8.1
2.8
13.9
29.4
0.1
11.9
2.2
0.1
27.1
2.3
100
1,541

Rural areas
0.5
2.7
1.8
11.2
22.8
0
5.3
0.4
3.1
50.5
1.7
100
4,641

Total
2
5.2
1.9
10
20.5
0.2
19
2.9
2
34.7
1.6
100
7,184
(IHSI 2003)

Objectives of the study
The study was carried out with the following specific objectives:


To describe how the construction of a new well in the town center changed the life of
people who previously had to walk for water to natural sources which were a few
hours away.



To test the water quality of selected water sources for chemical and biological contaminants.

Methods
The study utilized both quantitative and qualitative methods. The main quatitative research question was: How the new well changed people´s lives in the village/town? A non
-experimental design was used for the research. The results were not compared with a
control group. The impacts of the new well were monitored only for the group that received the intervention. The research included other sub-questions: What are the positive
impacts of the new well in the village/town? Has the well brought some negative impacts
on people´s lives? What is the utility of a new water source?
Research methods included semi-structured observation, structured questionnaires,
standardized interviews and document analysis. Observations around the well were conducted during a public holiday from 8 in the morning until 5 o‘clock in the afternoon.
Children were not in school and traders were selling their goods at the market during that
selected day.
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Quantitative research was mainly focused on microbiological and chemical water tests of
not only well water, but also of other formerly used drinking water sources in the commune. The water was tested for presence of E.coli, Coliforms and Enterococci and also for
pH, conductivity, presence of ammonia, metals (cadmium, chromium, copper, nickel, lead,
zinc), magnesium and calcium.
Biological water testing was conducted using a simple method of Presence-Absence (PA)
which does not show numbers of colonies. There were used commercially available tests,
Readicult Coliforms 100 and Readicult Enterococci 100, for the measurements. If coliform
bacteria is detected, a test allowed to analyze the sample for the presence of E.coli by UV
lamp. Samples were tested 6 hours latest after its abstraction from the source.
Samples had to be incubated for 18 to24 hours at 35-37°C for having correct results.
The pH and conductivity testing was carried out using a hand-held tester with a measuring range from 0.00 to 14.00 pH; 0-3,999 µS /cm. The presence of ammonia was tested using Ammonia Test Kit - Model NI-8, manufactured by HACH, based on the reaction of ammonium ions with the Nessler reagent. The intensity of the color is directly proportional
to the concentration of ammonium ions in the sample – it is compared with the color
standards (included in the kit). Other quantities were tested by external experts in the laboratories of Palacky University in Olomouc after returning from Haiti.

Sample
Qualitative research included a sampling of 90 people from three different groups - women, children (6-15 years) and men. People were interviewed with structured questionnaires on questions concerning their walking distance to obtain drinking water, how they
spent their new-found leisure time that access to the new well provided since they no
longer had to spend so many hours seeking water. The data sample was collected from
September to December 2013 as a part of the work on diploma thesis.
A total of five water sources were selected for the qualitative research. The first of them
was a well drilled by the Czech NGO called Fidcon who is active in Haiti since 2011.
The second well was drilled by different organisation and the rest were natural springs
where people used to take water before constructing the new well.

Study limitations
Data collection was influenced by several limiting factors. Language barriers, an illiterate
population and the disinclination to communicate with the white people conducting the
research were the main limiting factors in the qualitative research. The factors were eliminated by the presence of a local interpreter who was not only able to translate from Creole to French, but who also encouraged the people to answer the questions.
Measuring the biological and chemical quality of selected water sources in Haiti was difficult due to the fact that the only laboratory was located in the capital. Another limiting
factor in measuring was the lack of electrical energy.
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Electricity was available only among people owning solar panels or generators. Simple
tools and tests were used for the measuring of water quality in the well and other water
sources because of the lack of electricity and the difficult conditions.

Study Area
A well drilled in October 2012 by the Czech organisation Fidcon in the capital of the Bombardopolis commune, which is situated in the Nothwestern region of Haiti, was chosen for
the qualitative research. The well is located 800 meters northwest of the town centre
between the pitch and the marketplace. This one-year old well was specifically chosen
because it was assumed that the researchers would be able to compare the situation before and after the drilling of the well.
The northwest region has enough groundwater thanks to its limestone bedrock, but the
water is found at great depths, often reaching more than 100 meters. The depth of the
wells depends on the altitude and soil quality. The average depth of wells in the region is
41 meters. The requirements for technical equipment and financial demands increase
with the drilling depth. Very deep boreholes often mean economical inefficiency.
The danger of biological contamination decreases with the increasing depth of the borehole. The selected well, with a depth of 46 meters, is ranked as medium-depth and with
medium protection against biological contamination. The water well is equipped with
a Vergnet foot pump and the water resource yield meets the demand of the population.
In the vicinity there are no other sources of drinking water (average distance to other
sources of drinking water - 1.1 km).
Bombardopolis, the oldest Haitian commune is located in the poorest region of Northwestern Haiti. The region suffers from long droughts, which cause a shortage of food and water, low level of education, lack of health facilities and a lack of interest from the central
government. Inadequate infrastructure isolates the region from the rest of the country.
Unpaved roads impede trade and tourism development. The Northwestern region stays
on the periphery of national and foreign organisations interests.
Table 2. Basic characteristic of Bombardopolis commune in comparison with the country

Number of inhabitants
Rural population (%)
Population under 18 years (%)
Number of men per 100 women
Area (km2)
Density (people/km2)
Average number of people in household

Bombardopolis

Haiti

34,382
90.8%
57.49%
105
196.5
175
4.5

10,413,211
50.49%
57.9%
98
27,065
385
4.6

(IHSI 2012)
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Bombardopolis commune is located in the heart of the Northwest region and it borders on
two communes - Baie de Henne and Mole St. Nicolas. It is situated on a plateau with an
average altitude of 400-450 meters above sea level. The flat terrain is sloped towards the
South and Southwest into the mountains reaching 700 meters (Woodring 1924). Although
the Bombardopolis commune includes agricultural regions, the commune faces the problem of soil salinization caused by dry climate and mountain barriers on the South. Soil salinity is increasing, especially in the coastal area, where vegetation less tolerant of salty
soils is dissapearing (Commune de Bombardopolis 2011).
The whole of the commune territory is located in a semi-arid tropical zone with an annual
average rainfall of 500-800 mm. The annual evaporation rate reaches 1,100 mm with the
loss of water being 300 to 600 mm. The region has two seasons: the rainy season from
April to October and the dry season during the other months. The rainy season begins irregularly. More often there are massive droughts alternating with torrential rains that
cause flooding (MARNDR 2011).
Surface water does not meet the basic needs of the population and the agricultural sector
due to the lack of rainfall. There is no great river that flows through the region and river
beds, rivulets and streams remain dry throughout the year, filling only during the rainy
season. If people do not have access to wells or water tanks, they must walk to natural
springs, of which there are only 54 in the entire region. This number of springs is insufficient for more than 34,000 inhabitants, especially when they are located in difficul terrain. Almost 2/3 of the commune is uninhabited, mainly due to the lack of water resources
(Commune de Bombardopolis 2011).
The lack of drinking water is one of the most serious problems of the town and the area.
Irregular rainfalls cause drying of surface flows. There was no well or rainwater cistern
until 1978 (Leach, 2013). Currently, people use four wells in the town center and smaller
tanks for rainwater, but many of them still take water from the natural springs (Boukot,
Palermo) and from a pond called Corossol.

Results
Microbiological and chemical water quality in the well
Water chemical analysis demonstrated its safety. Increased salt content is minimal, so the
burden on the body is not great. Generally, water in Haiti due to its proximity to the sea
has a higher salt content. The Haitians consume water up to 1,400 μS/cm. Their bodies
have
become accustomed to the salt levels so people do not notice a change in taste and the water does not cause them health problems. The tested water exhibits slightly increased
chromium content, but at levels that are not considered toxic nor carcinogenic. The values
of the other elements are normal or below the detected limit of the measuring device.
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Calcium and magnesium in water are considered desirable because they are beneficial to
the human body. The tested water has the optimum amount of calcium, with its magnesium content less so.
Map 1. All water sources in Bombardopolis commune

(Jiří Pánek in collaboration with the author 2014)

Only coliform bacterias were positive from the indicators of microbiological contamination. The method of measurement indicates the presence of bacterias, but does not provide data on their number. The pump itself could be one of the sources of the coliform
bacteria contamination because people touch the pump with their mouth and dirty hands.
The pump has never been purified. It is assumed that if the pump were disinfected, the
water would not be positive for coliform bacterias. Tests for enterococci and E. coli bacteria were negative.

Water attendance analysis
The people of Bombardopolis have limited sources of drinking water. The majority own
a cistern for rainwater so they can meet their own personal water needs during
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the rainy season. For drinking water, people must go to the natural water springs or pools
in the village or surroundings areas. Long distances, along with a lack of transportation
and the tropical climate make acquiring water a physically difficult and time-consuming
activity.
Organization Fidcon drilled a well in a public place in a densely populated area near the
town center. The new marketplace was built just after the well was drilled.
There is a large trading market that takes place once a month next to the marketplace.
Thus, the well serves not only the needs of people living in the immediate area, but the
water is also used by people going to the market, traveling traders and passers-by.
Table 3. Water quality of the well
Well

Limit of detection

Microbiological indicators
Coliform bacterias
E.coli
Enterococci

yes
no
no

0 CFU
0 CFU
0 CFU

Chemical indicators
pH
Conductivity (μS/
cm)
Ammonia (ppm)
Cadmium (mg/l)
Chromium (mg/l)
Copper (mg/l)
Nickel (mg/l)
Lead (mg/l)
Zinc (mg/l)
Calcium (mg/l)
Magnesium (mg/l)

7
606
0
˂0.010
0.078
0.026
˂0.028
˂0.05
0.026
108.462
5.015

500
0.5
0.003
0.05
2
0.07
0.01
3
100 (optimum)
10 (minimum)
(Hekera, Lungová 2013)

Almost four hundred people (370) came to the well during the observed period. Almost
70% of them were women. Some women simply passed through filling the well with
a small flask for a maximum of 2 liters. The majority of them came with containers and
took water for their households. Men came to the well with their cattle, fetched water in
containers and left for further work. Only a small number of men came to the well to take
water for their households. This role is predominantly for women.
Detailed analysis of the water acquisition, which includes gender and age, also shows that
the main water supply for the household is provided by women over 25 years of age
(Graph 1). They are mothers responsible for their own typical Haitian households. Water
acquisition by women varies during the day. Single women usually go to the well on average two times a day and especially in the morning until 9am and after lunch between
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12:30pm and 13:30pm (Graph 2). Although only twice a day, women can take home up to
43 liters one bucket of 20 liters on their head, another in one hand and still another container with a volume of 3 to 4 liters. Women oftentimes use carts or donkeys for loading
goods. In these cases, the volume of the taken water increases (Table 4).
Graph 1. Water attendance by gender and age

(Lungová 2014)

Children, both boys and girls up to 15 years of age, fetch water three times a day – in the
morning, at noon and in the afternoon at around 3pm. The amount of water fetched depends on the child‘s age and physical fitness. Most of the children can take one bucket of
20 liters of water (Table 4). Although children fetch water more often than women, they
take smaller amounts. Thus their acquisition serves as a supplement to the water brought
home by women. Water taken around 3pm is intended for the evening hygiene, because
of the earlier sunset just after 5pm, or 7pm in the summer time (Sunrise and Sunset 2014).
In the evening hours, children and women do not often go outside due to security reasons.
Males over 16 years of age do not play an important role in water acquisition for the
households. They mostly go to the water source for drinking, washing up, and sometimes
to help with pumping.
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Graph 2. Water attendance during the day

(Lungová 2014)

Table 4. Attendance, frequency and amount of water
Frequency of water acquisition

Time for fetching the water

Pumping time
Water quantity

median
average
women
children
8am-10am
10:01am-12:00pm
12:01pm-2pm
2pm-5pm
1 gallon (3.78 liters)
20 liters
1 woman
child

2 times/day
2-3 times/day
2 times/day
3 times/day
26.20%
14%
29.40%
30.40%
30 sec
3 min
43 liters on average
20 liters
(Lungová 2014)
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Water acquisition compared to the original and new sources
Map 2. Original water sources in Bombardopolis in 2014

(Jiří Pánek in collaboration with the author 2014)
The average distance people are traveling to fetch water cannot be measured. The selection of a water source depends on several factors. The two most important are distance
and water quality. People choose water quality over distance. Diarrhea is one of the most
common diseases among children and adults. Even though there are long distances involved, people are much more willing to fetch better quality water from remote areas to
prevent this illness. Before drilling the well (before 2012) people of Bombardopolis used
four sources of water in distant villages (two natural resources – Boukot, Palerme), one
pond and a water well near the city center. According to research, before the drilling of
the well in 2012, the inhabitants of another part of Bombardopolis used four water
sources far removed from the village (Map 2). These were two natural springs – Boukot
and Palermo; one pond – Corossole; and a well near the center of the village, which people
refer to as Fontaine.
Both of the natural springs, Boukot and Palermo, are located in a valley surrounded by
rocks. To secure drinking water, people must travel 2.9 km (Boukot) and 5.2 kilometers
(Palermo) through difficult, rocky terrain. Distance and terrain did not allow people to
take enough water for their personal use.
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Both of these natural water sources now have concrete structures with taps. Those who
visit do not merely go there to take water in containers. Despite a ban, they wash clothes
or bathe themselves there. Despite the concrete structure, the natural spring becomes
more susceptible to contamination. Rainwater also affects the water quality, bringing in
many impurities.
Tests for biological contamination were carried out only at the Boukot spring. The results
for the detection of coliforms, E. coli and enterococci were negative. Water from this
source is very good and does not cause any health problems to the population. Considerably less people are fetching their water from this spring now. Because of the drilling of the
new well, the water quality of the spring has improved and water acquisition decreased.
Pump Fontaine is located 400 meters from the town center, but 1.4 km from the location
of the new well. Microbiological tests revealed the presence of enterococci in the water.
Chemical tests revealed unsatisfactory results: conductivity (809 μS/cm) and the content of
chromium (0.103 mg/l). Water with high salinity levels is not suitable for regular use. The
water may have an unpleasant taste and may cause health problems such as diarrhea.
The presence of chromium in the water also affects the flavor and color. Higher concentrations may be toxic and carcinogenic. The water quality of the pump, compared with
other water sources, is very low. People use Fontaine very little, although the pump is the
closest to their homes. People in this area prefer to walk several hours to acquire good
quality water rather than use this low quality local water.
Pond Corossole is located 3.2 km from the selected well. Using only a sensory evaluation,
this pond has the worst water quality, and because of the red soil the water has a reddish
tint. The pond has no drainage so the water stinks and biological plant material accumulates there. Tests for coliforms, enterococci, E. coli, were found to be positive. People do
not use water from this pond for drinking but they utilize it for personal hygiene and
washing. This water source may cause health problem, especially of the gastrointestinal
tract. People who use water from Corossole often complain of abdominal pain and digestive problems.

According to the surveys, most people (36%) walked to Boukot and Corossole to obtain
drinking water before the drilling of the new well (Graph 3). Almost a third of the respondents obtained water from the Boukot spring which is 2.9 km away. A more significant finding was that 17% of the people used Corossole as their only source of drinking
water. Fewer people used water from Fontaine (8%) or from Palerme in combination with
Boukot (2%). Only the natural spring Boukot is considered to be of good drinking water
quality because the tests showed negative results for microbiological contaminants. According to the survey results, 75% of residents living in the area were using safe drinking
water before the drilling of the well.
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Graph 3. Water acquisition to the original sources

(Lungová 2014)
Water is a necessary part of everyday life, and because of this people spend most of their
day searching for appropriate water sources. Before the new well, people spent several
hours a day walking to obtain water, the time spent walking depending on the distance to
the water source. According to surveys, people spent the most time (an average of 142
minutes to and from) obtaining water from the Corossole pond which has the poorest
quality water; people spent 30 minutes less walking to Boukot and Palerme natural
springs, but the quickest walk (55 minutes) to obtain water was from the Fontaine pump
(Table 5).
Table 5. Duration of walk to previous water sources
median (walking to
and from)
Walk to Corossole
120 minutes
Walk to Boukot
120 minutes
Walk to Fontaine
60 minutes
Walk to Palerme
120 minutes

average (walking
to and from)
142 minutes
109 minutes
55 minutes
120 minutes
(Lungová 2014)

The construction of new the well radically changed the distance people had to travel to
obtain drinking water. A well drilled close to human habitation or in the town centre is an
unprecedented reality in Haiti. Today, it takes people on average 15 minutes (median of 5
minutes) to get to the new well. This new well saves people on average 138 minutes for
one water trip. Therefore, if women walk 2 times a day for water, the new well has saved
them at least 276 minutes per day (4 hours 36 minutes).
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Use of time resulting from shorter distances to water sources
The use of leisure time resulting from the close proximity to the new wells varies according to gender and age. Women in Haiti play a key role in the family. They not only care
for the individual members and run the household (acquiring water being an important
part of this), but they often contribute financially. The women are limited to the daylight
hours to get their work done. There is no electricity In Bombardopolis and people do not
have enough money to buy candles or gas lamps which would allow them to work in the
dark during the evening hours. People can work only from sunrise to sunset. The longest
days in Haiti are 13 hours and 14 minutes in the second half of June while the shortest
days are an average of 11 hours in December. At this time the sun sets at 5pm. The
amount of time saved because of the closer water source plays a very important role in
the potential development of the community. The newly acquired free time for women
significantly affects the functioning of the household, children's health and the economic
activity of the city.

Children´s leisure time
The use of leisure time due to the closer drinking water source is most significant in the
area of education. 37% of respondents said that because of the new well, they have more
time to do homework and study (Graph 4). Previously, immediately after school children
had to walk to remote sources to obtain water. The walk took them most of the afternoon
when it was daylight. Due to the lack of electricity, they could not study in the evenings.
Thus the acquisition of water affected children’s education.
How children spend their free time now depends on the needs of the family. The second
most common use of free time was in helping parents in the household (23%). Most children now had time to help with small chores like sweeping, washing dishes, taking care of
cattle or helping in the garden. 14% of the children did not feel a significant change with
the new well in giving them more leisure time but they did recognise a better quality of
life and more hot food at home on a regular basis because their mothers now had more
time to cook . If children do not go to private schools that have a dining room, a hot meal
for them is a luxury to which they were not accustomed. According to the surveys, children use their free time on personal hygiene, resting and playing and attending church.
All of the children interviewed had a significant change in the distribution of their activities during the day with the advent of the new well.
For children, especially the teenagers, there was one negative effect that came with their
free time. Teenage boys around the age of 15 spent their free time smoking cigarettes and
drinking alcohol. It is not clear whether the proximity of the new well leads teens to this
behaviour or the phenomenon occurs regardless of whether the water source is close or if
they must walk two hours.
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Graph 4. Spending children´s leisure time

(Lungová 2014)

Women´s leisure time
According to the Haitian Constitution, women are equal to men in all spheres of human
life. This fact, however, varies considerably especially in rural areas. Tradition and culture dictates that they assume the role of housewife, without influence on politics and
public life. Women, however, occupy an irreplaceable role in the raising of children and
the state's economy. Most Haitian women work as small merchants. More investment in
women's education and their participation in public life would be a significant step towards the development of the entire country.
Women in the study in Bombardopolis spend most of their day in walking to obtain drinking water. The new well saved women at least four hours per day. This not only freed up a
great amount of their time, but also provided enough quality water for all their activities.
Almost half of the women in the research (45%) used this new found time in the care of
their own household (cleaning, laundry) (Graph 5). A significant proportion of the women
(19%) invested this new extra time to food preparation, which has a positive impact on
the health of the children, who often suffer from malnutrition. Better and richer food affects children‘s health and performance in school. The proximity of water also increased
the economic activity of women (10%) and allowed them the opportunity to relax (10%).
Furthermore, women had more time for their childern (9%), they began to work in the
garden (5%) and improved their personal hygiene (2%).
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Graph 5. Spending women´s leisure time

(Lungová 2014)

Men´s leisure time
Men play a marginal role in the obtaining of drinking water. They pass by the well with
their livestock or on their way to work. Only a minority of them provide water for the
functioning of the household. Most respondents (42%) said that their leisure time was devoted to working in the garden (Graph 6). For 21% of the respondents, the new well did
not cause any change nor did they start any new activities. No significant changes were
noted in their time invested participating in the work at home, the improvement of their
personal hygiene and care of their animals. Due to the fact that men take water from the
well in small PET bottles, apparently for personal use, it is not possible to tell whether the
new well influenced the implementation of any new activities or whether the men were
already engaging in these activities even before it was drilled. Undoubtedly, the quality of
the men‘s drinking regimen improved.
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Graph 6. Spending men´s leisure time

(Lungová 2014)

Conclusion
The research has shown that water plays an important role in community development.
With the new water source built near the established community comes fundamental
changes in the distribution of activities during the day for women and children. By reducing the time spent collecting water, there is time for starting new activities and improving
health and eating habits. Reducing the distance, and improved water quality showed that
the well is one of the instruments contributing to improved health and thereby increasing
life expectancy. The expanding range of water sources together with investment in education and health care should be a potential engine for development in the Northwest region of Haiti.
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"In good times and in bad, in sickness and in health..."- so says the Catholic ritual of marriage. The acceptance of "…and in bad" has become, unfortunately, rather limited in modern Western societies, so separation from „the bad“ by way of divorce has become common.
To divorce from the future, however, is not possible. At least not as long as one is alive.
One can go and try a future elsewhere - in another place or country - but otherwise
we have only two options: die or learn to live with it.
Perhaps this is one of the reasons we think less about the future than we should, or, if we
do think about it, we tend to imagine our future as an extension of the line between our
past and our present. As several generations of global „Northerners“ have now lived
through an extended period of growth and prosperity, a linear extrapolation of our recent
past leads to where - at least intuitively - we have always wanted to be: to safety, security
and prosperity. Our expectations are almost as exuberant as those of newlyweds who selectively ignore and deny all warning signs suggesting the future may actually look very
different than generally expected.
Historical events, as well as good old Heraclitus, tell us: Panta rhei – Everything flows.
Civilizations, as with individuals, experience their birth, a period of growth, maturity, and
then a fall. Regardless of history we are tempted to fool ourselves: this time it is different,
this does not apply to us.
"The World of Yesterday“, an excellent book by the great European humanist
Stefan Zweig, suggestively captures the atmosphere of expectation widespread among the
residents of imperial Vienna during the first decade of the 20th century. After half a century of peace and steadily growing prosperity, the vast majority of Viennese - and other
Europeans too, as they were no different - had not the slightest idea back around 1910
that within a few short years, millions would perish in the slaughterhouse of the Great
War and once that war was over, the ancient Danube monarchy would be another closed
chapter in the history books.
It was not as if the world suffered from a lack of clues that would make it impossible for
an analyst at the threshold of the 20th century to predict where developments were heading. The main reasons were elsewhere: the intellectual elites of the time did not want to
talk about the warning signs and the public did not want to hear about them.
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As wittily stated by Niels Bohr "Prediction is very difficult, especially if it is about the future" (Bohr). The behaviour of human society is a complex process with many variables
and unknowns, so solving equations about the future often produces results tinged with
our subjective desires. Nevertheless human understanding of the world has made quite
significant progress over the past few decades, so it can be argued – as we shall attempt in
this essay – that the basic physical parameters of our future are already sufficiently and
clearly predetermined so consequently the fundamental shapes of our future can be anticipated with reasonably high probability, on the basis of the input parameters and the laws
of nature. We can do this at least with a time horizon of several decades in mind – which
is the horizon directly relevant to most of our contemporaries.

Forever young?
All adults should be aware of the finality of our individual lives, yet we have become masters of its denial. For millennia our species has dreamt (and sung) about staying “forever
young”, this powerful dream gave us both religions and modern science (rooted in an alchemist´s search for the legendary fountain of youth), as well as the cosmetic and plastic
surgery industry. We are conditioned to refuse and deny finality and it is imprinted in us
to strive for eternity.
The frame of the future for us, our daughters and sons, grandchildren and their descendants, is however, predetermined by the laws of physics and mathematics - and as we
know, those laws do not negotiate, they just stubbornly apply.
It would appear the main challenge in our attitude towards the future is not in our inability to anticipate it. Plenty of data keeps proving the existence of finality. Our main challenge may well be rooted in our idea of the marriage with a „good future“. What key data
suggest, unfortunately, is a future in which life may be much tougher, less comfortable
and more dangerous than it is today.
The good times are over. How much worse the situation gets may depend on many adaptations and mal-adaptations to trends already manifest today, but those changes are still
hanging in the limbo of general ignorance and denial. The general frame of the future is,
in many aspects given, but in the details – in very important details! – our future will depend on the human capability to accept the future. Accept it „in good times and in bad, in
sickness and in health“.
I recall the euphoric feelings of my generation during the revolutions of 1989. Many of my
peers believed we were living through an epochal event only a few generations are
blessed to see: we were the lucky ones to experience such a huge change. My view
25 years later is that we are heading towards many more fundamental changes than those
we went through in 1989. However, the upcoming changes will be less glorious, less euphoric. The changes emerging from the fog of an unknown future may be depressing for
many, perhaps even tragic.
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„The possibility that our civilization could die doubles our own mortality“ says Ortega
y Gasset in Joseph A. Tainter´s 1988 classic „The Collapse of Complex Societies“. It does
not come as a great surprise that even the slightest hint that our affluent society filled
with opportunities, comfort and safety could meet a similar fate to the Roman Empire provokes a chain of negative responses not unlike those described by Elisabeth Kuebler-Ross
in another classic book of the 20th century „On Death and Dying“. Denial, anger, bargaining, depression and only sometimes (often after a lengthy process) acceptance of the possibility of a radically different future, are common responses from many of the people confronted with the perspectives presented in this essay. No doubt some readers will respond
in a similar way. When I speak and write about the dangers of our near future, I am often
confronted with anger or anger masked by irony. Others prefer to „bargain“ and suggest
a variety of technological solutions to some of the limits we are about to experience:
Sure – they say – oil (and coal and natural gas...) are limited, but we shall turn to shale oil,
solar and wind energy, huge modern batteries, nuclear fusion and electric cars. There is
plenty of energy all around us, and human ingenuity is an unlimited resource, isn´t it?
Yes – food too is a challenge – but if we all become vegetarians and stop wasting food, the
Earth can feed even more people than today. Did not Thomas Malthus warn people about
overpopulation 200 years ago, when there were just one billion people on the Earth? How
wrong he was! Did not Paul Ehrlich write his „The Population Bomb“ in 1968 when there
were just 3 billion of us? Was not he dead wrong? We are 7.3 billion now – and growing!
My older, very non-consumeristic sons, used to tell me in their high school years: „Do not
worry dad, all we need for life is the internet and pizza.

The challenge is the pizza
As citizens of OECD countries, we live in a world where more than half of the population
live in cities. In Europe and North America more than three quarters of the people are urban. And of the remaining one quarter still living in rural areas, most work in rural towns
or are pensioners. Only 5% of the populations of rich countries who work in agriculture.
The fruits of their work enable the remaining 95% to live urban, comfortable lives detached from the soil and the land. Lives in which cheap pizza is taken for granted
(The World Bank 2013).
However, this situation is not universal and, with the exception of part of the 20th century
(and even that limited to Europe, North America and few other places) it never was.
As late as 1800 more than 95% of the population of Central Europe still lived in villages
and most of them made their living in the fields and the stables (Population Reference Bureau 2015). The current status, when 95% of Europeans and North Americans have sufficient cheap food without dirtying their hands and boots with mud and manure, is based
on one fundamental precondition: industrial agriculture. And that is based on three basic
inputs: oil, mineral fertilizers and massive irrigation.
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In countries with no significant oil fields – and that currently includes almost all the countries of the European Union – oil is considered as an everyday commodity which comes
from somewhere abroad. Most of us are quite ignorant about it, except we know it is the
key material for gasoline, diesel, plastics and possibly some other „stuff“. Despite this popular blissful ignorance, it is no exaggeration to say that our civilization stands on crude
oil. It is a simple physical reality. Crude oil provides 34% of humanity´s primary energy
consumption, followed by coal at around 30% and natural gas at approximately 23%.
However, over 90% of transportation energy is provided by crude – and in the case of the
crown jewel of globalization – air transport – oil’s share is practically 100% (British Petroleum 2011). Concerning agriculture alone, one can find very few, if any, tractors, harvesters or heavy trucks without an internal combustion engine fuelled by crude-derived diesel.

“La dolce vita” of energy slaveholders
Indeed, the first phase of the industrialization and urbanization of Europe was enabled by
a different fuel – coal burned in a steam engine. However, it was the internal combustion
engine plus crude oil that pushed our global population and affluence to its current levels.
To comprehend the power of oil, we need to be aware of crude´s energy content: one barrel of oil – roughly 160 litres – is the energy equivalent of 1 year’s work by 12 people.
A healthy, well fed worker is able to sustain an hourly energy output of around 75 watts
over an 8-hour work shift, which is approximately 0.6 kWh per day, or around 144 kWh
per work year (assuming a 5 day working week). The energy content of one barrel of
crude oil is around 1.7 MWH, e.g. 11,8-times higher. A barrel of oil is never on sick leave,
does not need breaks for a rest, does not need to eat or drink and has other advantages
over human slaves. Currently, humankind extracts and burns around 73 to 75 million
barrels of conventional crude oil daily. From an energy perspective it means 900 million
new energy slaves entering 1 year’s servitude to humankind every day. Or 328 billion energy slaves serving the needs of 7.3 billion people – 45 per each person in the world,
if they were equally distributed among the population, which of course they are not.

„Energy slaves“ released from their fossil bonds have become the key factor powering our
rich world, in which 95% of people do not need to worry about food security, and in
which 75% – or more – live in cities (The World Bank 2015). It is a world where we can fly
to the other side of the planet on Monday and be back by Thursday, where we travel tens
of kilometres on a daily basis (transporting along with our 75 kilos of living weight an extra 2 tons of shining metal and plastic). We can buy „for nothing“ wine from Chile and
Australia, bananas from Costa Rica, roses from Kenya and everything else from China.
Prior to 1900 C.E., most central Europeans had never travelled further than 20-30 km
from the place they were born and the most exotic fruit in their lives was a pear from the
neighbouring village. The idea that somebody in the village could make a living cutting
and combing hair or singing or chasing a ball around a meadow or ...add your own pro65
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fession to the list... was inconceivable. Mortals had to plough, sow, harvest, feed and milk
animals, mow, cook, wash, get wood ready for winter, carry water – these were the pre oil choruses of life, even at the threshold of the 20th century.
Most of our contemporaries are enjoying our current lifestyle and believe it will last forever. Forever young! The plans, strategies and programs of all governments
and international institutions, including those involved in development assistance or,
if you wish, cooperation, are based on the same belief. However, let me repeat what has
already been said: it is mathematically and physically impossible to extract a limited resource indefinitely. Each oil well, coal seam and natural gas deposit will eventually, after
a period of extraction, dry up. If the extraction is fast, it will hit rock bottom sooner.
When the crude hits bottom in many oilfields, total extraction reaches a peak, breaks and
starts to fall. It has already happened in thousands of oil wells, hundreds of oil fields and
dozens of oil producing countries (British Petroleum 2011).
The question is only whether we have hit bottom in a sufficiently large number of oilfields
globally. It appears that with conventional crude oil this actually happened back in 2005.
Since 2005 global production of conventional crude oil has oscillated between 73 and 75
million barrels per day (CrudeOilPeak 2014). Stagnation is not a fall: but the cost of
a barrel of oil prior to 2005 was around 25 dollars for a long time: then, between 2011 and
mid-2014, it was at 100 dollars – four times higher. The quadruple price of oil was a decisive factor in maintaining global production of conventional oil at 2005 levels and it enabled the growth in production of much more expensive and unconventional oil from oil
sands and shale formations. High prices pushed the beginning of the decline in global oil
production to the future and bought our oil-dependent economy and civilization a few
more precious years. However, our whole global economy is built on cheap oil:
the 4-times more expensive oil contributed to a slowdown in global economic growth (in
some countries such as European “trouble makers” – or if you wish, the forerunners of
economic contraction PIGS – Portugal, Italy, Greece, Spain, it meant actual economic stagnation or downturn) and a sharp increase in global food prices.

The future volume of oil production is a subject of much debate. Official agencies such as
the International Energy Agency continue to churn out optimistic predictions forecasting
a fast and continued growth in oil production. The problem is, the IEA and similar agencies have a long track record of overly optimistic forecasts that do not come true
(Kopits 2010). It would appear some of these predictions are more the fruits of wishful
thinking, than products of serious analytical work.
Why would the world need to be misguided about oil? Why should we prefer rose-tinted
reports to sober analysis urging us to prepare ourselves and our children for the upcoming inevitable changes?
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No energy, no growth. No growth, no debts paid back
There are good reasons why our consumer civilization needs rosy predictions of plentiful
oil supplies. Energy is, by definition, the ability to do work. No real economic growth is
possible without the capacity to produce more real goods: we can pretend growth exists
by producing virtual wealth – printing more and more fiat money has become a globally
popular way of creating the illusion of growth out of thin air – but such Potemkin villagetype growth always ends up in bursting bubbles.
Oil provides humankind with 1/3 of our primary energy consumption. Oil, coal and natural gas provide altogether 87% (British Petroleum 2014). To publically accept the fact that
in the near future we shall have less and less available fossil fuels is tantamount to accepting the fact that the current debts of governments, banks, corporations and individuals
will largely be not paid back. This is not information our system could deal with, without
breaking apart and collapsing.
In a way, financial debt equals the promise of energy available in the future. There are
very few ways in which debts and debt interest can be paid without economic growth.
Or you start to take from the substance – becoming poorer in the process- or your wealth
grows faster than the interest on your debt. Thus a precondition for paying back government debts is growth of GDP and government tax revenues. This is why GDP growth is
such a mantra for politicians leading all indebted governments. And indebted they are!
There are only three ways to deal with debts without economic growth. The first and by
far the most common is to take on more debt and pay the interest due on the old debts
from the new ones. „Refinancing“ is the name of this miracle. It is done by selling government bonds to investors, who buy them, lured by interest on bonds and the perception of
bonds as a very secure investment. Some governments live happily on this strategy for
many decades – and during those happy decades they indebt future generations up to
their ears. As part of the Maastricht criteria, Eurozone countries agreed that acceptable
annual public budget deficits in Eurozone countries will be „only“ 3% of GDP. Most politicians today consider those annual 3% deficits – that are ever-growing debts – to be their
sacrosanct right. How else could they deliver on their election promises of ever-growing
prosperity (understand ever-growing consumption)? Most politicians, not their voters, do
not seem to understand that 3% annual growth of anything – including debts – means the
thing will double in just 23 years.
On top of this many politicians do not bother with the 3% deficit policy and higher public
budget deficits are more the rule than the exception in too many Eurozone countries.
When Slovakia entered the Eurozone in January 2009, her public debt was a modest 27%.
It took 5 years for it to double to almost 54% by 2014. The public deficit in 2006 was 36.1%
GDP and by 2014 it had almost tripled to 92.1%.
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The second option for repaying debts is the famous “austerity measures“: politically
extremely unpopular cuts in public expenditures. Closures of schools and hospitals,
layoffs of government employees, the sale of government owned properties...The money
saved can pay the interest on loans made by previous governments. Austerity measures
may be good for future generations, but those generations do not elect the current politicians: for them to be elected, austerity measures need to be avoided at all costs. Refinancing is the name of the game they love, even more than golf. Finally there is the third option – bankruptcy. In principle it means an open admission that a borrowing entity is no
longer able to pay back its debts, usually because nobody wants to refinance its old debts.
That is to give a bankrupt company a new loan or to buy more government bonds. „Dear
borrowers, you should not have lent us money in the first place, but since you did, let us
do something with our debt, together and in a civilized, law - abiding manner”.
Bankruptcy typically means a legal agreement between borrower and lender about diminishing the overall volume of the debt, decreasing its interest rate, extending the repayment period over a longer time and suchlike. In short, the aim is to get from the borrower
at least part of what was lent. Bankruptcy can be called as such openly, especially when
the bankrupt entity is a government, and it can be masked under various politically correct expressions.
My apologies if I explain trivialities: sometimes it is difficult to resist the feeling that a
large part of the population, including a number of development specialists, just do not
understand the dependence of the ability to pay debts on economic growth.
So here is the point: without cheap and abundant energy, above all crude oil (as oil provides one third of global energy consumption), real economic growth is an illusion.
Energy is the ability to do work and work is a process in which real goods and real wealth
are created. Economists and laymen can dream about a magic „decoupling“, a separation
of growth in energy consumption from economic growth. Unfortunately, decoupling just
does not happen. The fact that some rich OECD countries report economic growth without
growth in energy consumption is an illusion enabled by their significant
de-industrialization. They have simply exported many energy-intensive (and environmentally dirty) industries to China, India and other developing countries, from where they import energy-intensive goods. Their domestic statistics show handsome growth in lowenergy sectors of the economy such as money printing, banking, IT business and services.
Growing energy consumption and related growth in CO2 and other emissions are statistically reported in China, India and elsewhere in poor countries, while OECD statistics
report the illusion of decoupling.
The problem is that, unlike money, banking products and software; food, steel, aluminium, clothing, shoes, cars, machinery, diesel, gasoline, fertilizers and other real goods cannot be printed on a printer. To be produced, they require significant amounts of energy.
Actual energy, not virtual. Even to produce solar panels and windmills we need to invest
energy first.
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Indeed, solar, wind and other renewable energy sources are the spring of hope that we
may be able to escape the consequences of peak oil and a decrease in the availability
of cheap fossil fuels and energy. But our civilization is in a race against time: after more
than 60 years of nuclear energy, its contribution to global primary energy consumption is
less than 5% (British Petroleum 2014).
After decades of solar and wind energy, their share in the global primary energy mix is
even much lower – around 1% (British Petroleum 2014). Many technological developments in renewable energy and energy storage are reported almost on a daily basis, but
the path from laboratories to large scale employment of new technology is very often long
and winding.
If humankind fails in the race against time, the peak in the production of oil and later coal
and natural gas would mean that a large part of the debts – public, private, mortgage, consumer – will never be paid back. That would mean nothing else but a massive wave of
bankruptcies among banks and countries. It would be the end of our debt-fuelled „la dolce
vita“ and a return to a much more modest and materially poor life without an excessive
amount of goods, jobs and car–based lives. There would be no vacations in Egypt,
Mallorca or the Caribbean, nor the social security, services and luxuries which two to
three generations of Europeans and North Americans have taken for granted, as my sons
used do with pizza and the internet. The end of the sweet life of debt is being experienced
by people in Greece and Spain, and soon Italians will discover it, with the French and citizens of many other rich OECD countries after them (or maybe sooner: the order is not too
important). People in the countries which are already poor – or never became rich – will
be in even worse conditions than those living in the „fat“ economies of the Global North.
Someone once noted that the factors which stand at the beginning of civilizations, later
become the source of their downfall and demise. No great civilization can blossom without the ability to produce a food surplus, as it is food surplus that allows people to leave
the fields and begin to specialize in a variety of disciplines which leads to great architecture, art, science, technology, and urban development if that is another manifestation
of civilization.
Our ancestors used to understand agriculture as a stumbling block to civilization.
Our children may soon need to rediscover it. It would be much easier for them in a steady
climate. Unfortunately, that is not where the Earth’s climate system is heading.
End of Part I
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