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To the people of the 227 century






“[TThis most excellent canopy, the air, look you, this brave o’erhanging
firmament, this majestical roof fretted with golden fire — why, it appeareth
nothing to me but a foul and pestilent congregation of vapors.”

—William Shakespeare, Hamlet, Act II, scene ii.
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PROLOGUE

Ethics and the Economics
of Climate Change

emissions constitute a global debate for humanity. The causes

and effects are the object of intense scientific study by experts
who urge immediate and large-scale action. The conversation is
largely expressed in terms of economics and development with little
contemplation of the ethics of the present predicament.

Until now the proposed solutions have usually relied on the
application of market instruments to the scarce capacity of the
atmosphere — a global public good — to cycle greenhouse gases.
Less discussed are the asymmetries among countries regarding
excessive emissions and the consequences suffered. Almost absent
is the perspective of political economy.

Into this scenario arrives The Economics of the Yasuni Initiative. It
offers a fresh vision, holistic and substantiated, to the dilemmas of
climate change. Ethics infuse every page and the tone is defiant.
Official discourse is vigorously questioned and thermodynamics is
shown to matter, indeed. Physics explains how the atmospheric sink
was appropriated in the North and economics, how payment for
foregoing petroleum extraction in the South can lead to both
efficiency and equity.

The Yasuni-ITT Initiative emerges from Ecuador where the
concept of buen vivir (good living) is forging a new relationship for
government, society, nature and the market. The proposal finds

Discussion about climate change and the management of CO,
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itself in a milieu unimaginable just a few years ago: the conferring
of rights to nature under the Ecuadorian Constitution of November
2008 — an earnest attempt to restore our environment.

The Economics of the Yasuni Initiative debuts on the eve of a global
summit in Copenhagen, the fifteenth Conference of the Parties to
the United Nations Framework Convention on Climate Change.
Hopefully, humanity will reach agreement and implement an
array of solutions — including the Initiative — which will fulfill the
expectations implied in the poignant dedication “to the people of
the 2274 century.”

José Manuel Hermida

Resident Representative

United Nations Development Programme
Country Office — Ecuador



FOREWORD

Yasuni: The New Economics
of Planet Earth

degree previously unknown. We are fundamentally altering

the gases in the atmosphere, the bodies of water and the
complex web of species that constitutes life on Earth. The Economics
of the Yasuni Initiative appears at a time when the dangers to the
world’s resources have become clear to the naked eye. Rates of
extinction are now 1,000 times higher than the rate inferred from the
fossil record. Climate change seems to be accelerating. For humans,
this means rising seas, ferocious floods, prolonged droughts and
erratic weather patterns. In 2010, we may see over 50 millions
climate refugees worldwide. The problem is global in nature. There
is nowhere to hide.

Approximately 80% of humanity lives in the developing world,
often amidst valuable natural resources. Ecuador is a microcosm of
that world and its UNESCO Biosphere Reserve — Yasuni — is
exemplary of resources in their original state. However, Yasuni sits
atop a huge oil reserve. As is the case in many other carbon-rich
developing nations, roughly half of Ecuador lives in poverty.
Understandably, the government is tempted to exploit the oil of
Yasuni and expand the agricultural frontier simply to feed its
population despite the negative global impacts on the environment —
just as industrialized countries did at a similar stage of their economic
development.

Humans are changing the metabolism of the planet to a
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The conflict between basic needs and resource exports is as acute
as it is cruel. In the case of Ecuador, the lion’s share of export income
comes from petroleum sales and the majority of its people enjoy no
benefit. It is actually worse for the indigenous communities
of the Ecuadorian Amazon. Many live directly from the products of
the forest that is systematically destroyed by the extraction of
petroleum. Two communities in the Biosphere Reserve live in
voluntary isolation much as their ancestors have lived for thousands
of years. What will be their fate?

In 1992 I published an article in the America Economic Review
which explains the case of Ecuador and the damages to the global
environment derived from petroleum exports based on a pool of
commonly owned natural resources.!! I showed that the conflict
arises from the rapid expansion of international markets where
traders are at different stages of development, namely North-South
trade. I showed why the inevitable result is market failure at a
global scale. A clear pattern of trade had emerged through time
and is evident from the data. The exporters of resources were
largely pre-industrial nations like Ecuador, whose natural
resources are common property while the importers were
industrial nations whose resources are private. The divergence
leads to a “tragedy of the commons” on an unprecedented global
scale, magnified a voracious international market that was in great
measure enabled through the Bretton Woods institutions that were
created after World War II. In this visible effect of globalization, the
traditional controls which once controlled the use of resources
locally and offered a solution to the tragedy are now no longer
available. Exploitation is often on a first come first serve basis as
“open access” conspires with the pressures of poverty. Resources
are typically being exported at prices below replacement costs.

The over-consumption in the North and over-extraction in the
South has created a global environmental disaster, especially in the
atmosphere. Discerning the problem, I looked for a solution in an
update of conventional economics, and incorporated that thinking
as a lead author of the Intergovernmental Panel of Climate Change
that would later win the Nobel Peace Prize in 2007. Working with
the Lead Negotiator of the Kyoto Protocol, Argentine Ambassador
Raul Estrada, and representatives of the OECD and the US
administration, I designed the carbon market. Then by request of
the French Delegation, I drafted the language of the Kyoto Protocol
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that launched the carbon market and created the Kyoto Protocol in
December 17, 1997.

My method in creating the carbon market is rather novel and was
initially controversial. But in reality it reflects an evolution of
classical economic thinking. I attempted to rectify the effects of the
missing property rights on resources within poor nations by creating
global rights on the use of resources by wealthy nations. These
would be limits on CO, emissions. The framework is grounded in
efficiency criteria, once one recognizes the atmosphere as a global
public good.? After dramatic ups and downs, my solution finally
became international law with the ratification by Russia of the Kyoto
Protocol in 2005. The results have been both remarkable and
measurable. Outstanding among them are the $23 billion in transfers
from the developed to developing nations through the Clean
Development Mechanism that created clean production projects in
poor nations. I am also pleased to see that these projects decreased
the equivalent of European Union emissions by 20% and that carbon
credits trade at the European Union Trading System now count at
$60 billion per year."® This means that those who over-emit paid $60
billion to those who under-emit.

Thinking like an economist, I would say that the Kyoto Protocol
has fundamentally changed the way we do business — and our
economic values — by making CO, emissions monetarily costly and
clean development finally profitable. The economic change has also
been accompanied by a sea change in social psychology. People are
demanding that carbon polluters pay. Although still young, Kyoto
may be on its last legs. The December 2009 Copenhagen COP XV is
a “do or die” meeting for the climate negotiations because the
provisions of Kyoto will expire in 2012.  hope that Copenhagen will
move the Kyoto Process ahead.

In this context, the Yasuni-ITT Initiative is especially symbolic.
How does it fit into the global picture just described? The Initiative
is an innovative response from Latin America to the procrastination
of the global negotiations. Although it resonates as fair in
environmental circles of the North and the South, it resonates
especially well in the fossil-fuels rich South. To date, Kyoto has
delivered few benefits to the poorest nations in the developing
world largely because the Clean Development Mechanism finances
projects to reduce existing emissions — which originate mostly from
China. Currently, carbon-rich Latin America and Africa emit very
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little CO, (e.g. Africa emits a bare 3% of the world total) and
therefore they cannot benefit from reducing emissions. In addition,
carbon-rich developing countries do not want to be locked
out of the possibility of development through energy-intensive
industrialization. What is the alternative?

With the stage now set, one can understand why Rafael Correa,
President of Ecuador, proposed in 2007 to the United Nations
General Assembly that the international community compensate
Ecuador for not extracting the petroleum reserves in the Yasuni
Biosphere Reserve. Although the proposal seems simple and has
much intuitive appeal, the economics had not yet been worked out.
Joseph Henry Vogel was assigned that task and shows in this
volume that those economics are not always simple and can often
be counterintuitive.

I met Joseph at the University of Puerto Rico in 2009 where he
served as a discussant to my keynote presentation on the creation of
the carbon market of the Kyoto Protocol. It is my pleasure to
reciprocate and discuss his provocative book which I believe will
inspire a much needed debate about equity. I reiterate: The Yasuni-
ITT Initiative is on target once one recognizes that the global
concentration of CO, in the atmosphere is a global public good.
Ecuador is providing the world a global public good when it
refrains from extracting petroleum that causes emissions. I
established this general theme in 1992 and on the basis of that work,
I would now say that compensation is required should Ecuador
refrain from drilling in the Yasuni-ITT fields.*!

The Yasuni-ITT Initiative can also serve as a global model for
carbon-rich but economically poor countries. Some simple
statistics can drive home my point: the 80% of humanity who live
in the developing world emit only 40% of atmospheric CO,. The
20% who live in the developed world emit 60%. Simply put, if the
developed world emitted CO, at the levels of the developing
world, we would not now be experiencing climate change. Equity
is the crux of this argument and of the arguments in The Economics
of the Yasunf Initiative.

Jopeph Vogel starts with a critique of neoclassical economics.
Perhaps he is right about the importance of thermodynamics for
economics, especially in the long run. His argument is that we have
neither a closed system nor an equilibrium but an open system in
which CO, emissions have overwhelmed the atmospheric sink.
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Vogel seems right. But do we need to go cosmic here? As evidenced
by Venus on the book jacket, Vogel thinks so. His message is directed
to an educated reader who may nevertheless be unfamiliar with
economic thinking and impatient with all our formalism. However,
for the trained economist, the question who should abate carbon
emissions or who should compensate whom for using the global
commons is well understood within the theory of markets with
public goods that are privately produced.” In neoclassical economics,
a recognition of such goods leads to the same general
recommendation. In other words, the magnifying effects of
international trade where asymmetry exists between parties explains
the global tragedy of the commons and the result is climate change.
What we need to redress this market failure is to compensate those
who produce a positive externality and charge those who produce
the negative externality. This is what the carbon market does. This is
what, in a different way, the Yasuni-ITT Initiative attempts to do.

The pattern is clear. Markets for public goods are the markets of
the future. It is generally believed that the carbon market will soon
become the largest commodity market in the world, and trading
carbon credits is trading rights to use a global public good. Besides
the carbon concentration in the atmosphere, other global public
goods include access to genetic resources and the management of
watersheds.) Markets to limit their use and realize their value are
emerging rapidly. Some are already full-fledged. For example, the
Chicago Board of Trade has been successfully trading SO, for
12 years. Nevertheless I am not saying that markets are the solution to
all global environmental problems.

Markets are a tool and not a goal. A hazard of interdisciplinary
conversation is that we often confuse tools with goals. The goal is
to live within a global limit on CO, emissions, which in turn can be
decomposed into national limits. Markets can be used to send
signals to best implement these limits. The global limits come from
physics, and perhaps by highlighting thermodynamics, as Vogel
does, we will become more sensitized to the physical limits of the
Earth’s resources. The carbon market is just a useful tool for
allocating scarce quantities of allowable CO, emissions through
prices. And why prices, you may ask? Why impose a global market
on an otherwise simple initiative? The answer is obvious. The price
mechanism enables compensation for continued avoidance of CO,
emissions which will thereby safeguard both the habitat of Yasuni
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and the people who have lived sustainably in that habitat. Despite
being a vocal critic of neoclassical economics, even Vogel turns to
the price mechanism and ends Chapter Two endorsing a carbon
market for the CO, avoided through the Initiative. I agree.

Tools are important, and different ways of doing economics can
shape our thinking. But the truth will shine through no matter
what tool we use. The inseparable link between climate change and
inequity shines through, whether one thinks in traditional
economic terms or thinks thermodynamically. By thinking both
ways, a synergy emerges. Yasuni is the new economics of planet
Earth. As the brilliant image on the book jacket suggests, what is at
stake is not just the survival of humankind but of other forms of life
as well. Time is running out.

Graciela Chichilnisky

Professor of Economics and Statistics

UNESCO Professor of Mathematics and Economics, 1996-2008
Director, Columbia Consortium for Risk Management
Columbia University, New York City, New York
www.chichilnisky.com



INTRODUCTION

Nations Development Programme to be the general evaluator

of the Yasuni-ITT Initiative. Yasuni is a UNESCO Biosphere
Reserve and a National Park in the Ecuadorian Amazon. Within the
park live two indigenous communities who have chosen voluntary
isolation, the Tagaere and Taromenane. Below the Park lie the oil
fields Isphingo, Tambococha and Tiputini, abbreviated as ITT. Upon
learning of just these bare bone facts, I quickly realized that I have
been thinking about the economics that justifies the Initiative for
almost my entire professional career — long before I knew where
Yasuni is and what it will mean for humanity. Drawing on my
previous trajectory in the areas of non-equilibrium thermodynamics,
biodiversity, and ecocriticism, I offer this short book as the
“product” of the consultancy. However, I hope that it will also be an
invitation to delve deeper into the arguments referenced in the
notes and filmography.

Because climate change is the leading issue of our day, the book
is contextualized in the events that transpired from the first of
March 2009 to the first of July 2009. These include the G-20 Summit
in London, the passage of the “Clean Energy and Security Act of
2009,” the Fifth Summit of the Americas in Trinidad and Tobago,
the negotiating session in Bonn of the Fifteenth Conference of the
Parties to the United Nations Framework Convention on Climate
Change, the formal US recognition of greenhouse gases as
pollutants, and the passage of the American Clean Energy and
Security Act. Coincident with these political events is the
frightening news from Science that the Amazon is experiencing a
drought that could shift the ecosystem from forest to savannah and

On the 5% of March 2009 I signed a contract with the United
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cause a transition from net absorption to net emission of carbon
dioxide.!

In surveying a vast technical literature, I have profited immensely
from The Economics of Climate Change: The Stern Review. If the debate
can be conceptualized as a network, The Stern Review is its node.
Despite stunning success, the author, Sir Nicholas Stern is pluralistic.
He ends his tour-de-force with this closing sentence “In conclusion we
should stress again that the analysis of the Review as a whole was
always intended to be one of contribution to a discussion. There
have been, will be, and should be many more contributions.”!!

Despite a sincere admiration for Stern, my subtitle Climate Change
as if Thermodynamics Mattered may seem a parody of his title. It is
not. The case that Ecuador be compensated for not extracting its
petroleum builds on an alternative foundation to resource
allocation. My position is that economic theory, cited in the first
page of The Stern Review (viz., “Climate Change — Our Approach”),
has been a “driver” of climate change. Stern writes that climate
change “presents a unique challenge for economics: it is the greatest
example of market failure we have ever seen.”® In other words, to
solve a problem driven by a theory, we need more of the same
theory! I vehemently disagree. Instead of economics-as-usual, the
switch to thermodynamics allows us to make a meaningful picture
of the sundry studies compiled in The Stern Review and begin the
public conversation about a problem that has no technical solution.
The Yasuni-ITT Initiative is one of the many non-technical solutions
that must be vetted.

The five short chapters explore the implications of deploying
thermodynamics as the framework for climate change policy. What
exactly is the Yasuni-ITT Initiative? In the broadest sense, it is a
draft proposal that has been correctly criticized for lacking
coherence.! More specifically, it is a vision by Rafael Correa,
President of Ecuador, that the international community compensate
his country for not extracting oil from the ITT oil fields of the Yasuni
National Park.”® Why should the international community pay
anyone for doing nothing? what should they pay? and how would
they pay it? These are some of the questions that I explore in this
book. To make the answers cohere requires an alternative approach
to climate change, international policy, and sustainable
development. To get anyone to listen, requires that I assume the
persona of provocateur.
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I have contextualized my arguments not only in current events but
also the long sweep of history. In our age of climate change and mass
extinction, a coherent policy framework is a necessary condition
for “human prosperity, energy security, and environmental
sustainability”!®! but it will never be sufficient. One also needs the
recognition of necessity itself. Given the multiple manifestations of
human-made crises, the timing for The Economics of the Yasuni
Initiative could not be better.

Joseph Henry Vogel

Professor of Economics

University of Puerto Rico-Rio Piedras
San Juan, Puerto Rico
www.josephhenryvogel.com






ACKNOWLEDGEMENTS

Permanent Representative of Ecuador to the United Nations at the

Consulate-General in New York. The appointment was to discuss
my forthcoming anthology The Museum of Bioprospecting, Intellectual
Property, and the Public Domain for launch at the Tenth Conference of
the Parties of the United Nations Convention on Biological Diversity
(CBD), scheduled for 2010 in Nagoya, Japan. To my pleasant
surprise, Ecuadorian economist Carlos Larrea arrived at the
Consulate-General at the same time. The next thing I knew, I was
recruited for the Yasuni-ITT Initiative. The thinking of both Maria
Fernanda and Carlos was that my expertise on the CBD would carry
over to the United Nations Framework Convention on Climate
Change (UNFCCCQ). The coincidence of Carlos’ visit with mine was a
chance event, typical of bifurcation points in non-equilibrium
thermodynamics. Besides thanking Maria Fernanda and Carlos for
this opportunity, I suppose I should also thank chance itself.

The Office of the United Nations Development Programme
(UNDP) in Ecuador formalized my consultancy in March 2009. 1
thank José Vicente Troya and Anamaria Varea for their commitment
to the project. The President of the Yasuni-ITT Commission, Roque
Sevilla, allowed me the freedom to write whatever I thought
appropriate. Before I agreed, I set only one condition: I must visit the
biosphere reserve, deep in the Ecuadorian Amazon. Too often
armchair economists suggest policies without ever having visited the
place about which they write.

The following week I was off to Yasuni with a group of American
university students from the School for International Training (SIT).
The logistics were an all-day affair. Besides the plane-hop over the

In December 2008, I visited Maria Fernanda Espinosa, the



Xxiv Acknowledgements

Andes and some rickety bus rides, there were two boat trips, the last
one some three hours long, river bend after bend. We were lodged
at the comfortable Tiputini Biological Station run by the University
of San Francisco de Quito. I thank Sylvia Seger, director of the SIT
program and the ecologist Peggy Stern, also affiliated with SIT. The
week was fascinating, rejuvenating, and even detoxifying (e.g. no
alcohol permitted at the Tiputini Biological Station). Sylvia tells me
that she goes to Yasuni every semester and always observes
something new, such is the richness of a “hot spot” of biodiversity.
Having now experienced that first-hand, the responsibility weighs
heavily. Should the endeavors of the Yasuni-ITT Initiative fail, the
magnificence of the reserve will be exchanged for a few days of
fueling up cars in the industrialized North. The calculus was
explained to me by the SIT co-director Xavier Silva, an ornithologist
who somehow maintains good cheer.

One week later, with a mental picture of Yasuni formed, I began
writing. Like the serialized stories in the newspapers of yore, The
Economics of the Yasuni Initiative appeared chapter by chapter.
However, the medium of communication was not newsprint but
attachments via email. To those on the Commission who did not
press the DELETE button or activate a SPAM filter, I express my
thanks: Natalia Greene, Carolina Zambrano, Frederico Starnfeld,
Andrés Hubenthal, Marcelo Baquero, Olga Cavalucci, and Carina
Bracer. Any written text needs feedback, not just in writing but also
spoken. So I also wish to thank the attendants who stayed awake to
hear my lectures in the following venues and especially thank those
who asked pointed questions: Tiputini Biodiversity Station, (Yasuni
National Park, Orellana, Ecuador, 15 March 2009); “USA and the
Kyoto Protocol post 2012,” (University of Puerto Rico-Rio Piedras,
2 April 2009); “Conservation and development trade-offs in Peru,”
(Lima, Peru, June 24, 2009); the Seminario-Taller Ambiente y Nueva
Arquitectura Financiera Regional, (Quito, Ecuador, 6 August 2009);
FLACSO Argentina (Buenos Aires, 21 September 2009); and “Cambio
Climatico y Buen Vivir” (Cochabamba, Bolivia, 10 October 2009).

In the midst of writing the installments, I was invited to
collaborate on an article entitled “Leaving the Oil in the Ground:
A Political, Economic, and Ecological Initiative in the Ecuadorian
Amazon,” subsequently published by the Americas Program of The
Center for International Policy (Washington, D.C., 13 August 2009).
Much of the thinking in my contribution to that article overlaps



Acknowledgements XXV

with this book and I wish to thank my co-authors Esperanza
Martinez, Alberto Acosta, and Eduardo Gudynas.

My primary criterion in choosing a publisher for The Economics of
the Yasunfi Initiative, was free internet accessibility from a major press.
In vetting the possibilities, I received valuable input from Matt Finer
who wrote the first refereed article about the Yasuni-ITT Initiative.
James Aronson provided excellent advice from his recent experiences
in publishing about tropical biodiversity conservation. The initial
contact with Anthem Press was made on the recommendation of
Robert Davis of the United Nations University Press.

An eye for detail is the requisite for copyediting and the cleaner
the manuscript, the easier the task of the copyeditor. I benefited
immensely from the comments of Jerry Hoeg, Paul Baymon,
Barbara A. Hocking, Camilo Gomides, Teodora Zamudio, and
Maritza Stanchich. They spotted errors, sometimes seemingly
small, and made discerning comments. For example, Maritza
suggested “pre-literate” rather than “illiterate” in Chapter 4 and
the substitution greatly clarifies the meaning. Her hackles were
raised by my discussion of family planning in Chapter 5 which
induced me to elaborate the argument more fully so that the
general readership does not misunderstand.

The choice of the image for the book jacket is mine. Although
Earth and Venus, side by side, hazards dismissal of my work as
“ultra-Malthusian,” I have found no other image that captures so
well what is at stake. I would like to thank the NGOs which
displayed the poster of the book jacket at the Climate Forum of the
tifteenth Conference to the Parties (COPXV) of the UNFCCC. At
the COPXYV, I enjoyed observer status through my affiliation with
Fundacién Futuro Latinoamericana of Ecuador and I thank the
coordinator, Monica Andrade, and board members Jorge Caillaux
and Yolanda Kakabadse.

Special gratitude is expressed toward those organizations which
financially helped to make this book available on the web, free of
cost. Topping the list is the UNDP-Ecuador. Thanks are also owed
to Tej P. S. Sood of Anthem Press for experimenting with an open
access book and simultaneous hard and soft cover editions.

Many will not agree with everything in this book (nor should
they) but I think all will agree with the urgency to get the planet
through the bottleneck of a cowboy economy. This book is my
opinion. Through its free accessibility on the web, I hope it will not



xxvi Acknowledgements

remain mine alone. Nevertheless, the usual disclaimer applies to
both the individuals named here and the institutions that have
collaborated in any form.

The final touches to the manuscript were made during the
downtime of the First Audience of the International Tribunal of
Climate Justice, held in Cochabamba, Bolivia (13—14 October 2009).
The venue was the Law School auditorium at the Universidad
Mayor de San Simon Bolivar. Hundreds of spectators heard the
cases presented before the Tribunal. I served as one of eight jurors.
Some cases were heart-breaking and a passion for justice was
palpable in the room. On the elevated stage, a table was situated for
the jury to face the public. Seated in the center was the presiding
jurywoman, the octogenarian Nora Morales de Cortifias from the
Mothers of the Plaza de Mayo (Linea Fundadora) of Buenos Aires,
Argentina. Her hair was covered with a white scarf embroidered
with the date of the disappearance of her son, Carlos Gustavo
(15 April 1977). Around her neck, she wore a photo of the then
24 year old Carlos. After we recessed for hours to deliberate the
cases, we returned to the auditorium and the audience still
numbered in the hundreds. In a clear and forceful voice, each of the
jury members read a few paragraphs of the draft ruling.

Nora closed the tribunal. Standing less than five feet tall, she
raised her clenched fist and demanded justice for the victims of all
international crimes against humanity. Her presence reminded us
that climate change is just such a crime. Scanning the auditorium
and in the name of the “desaparecidos,” she called for their
attendance. The audience responded thunderously jPRESENTE!

In the echo, I could also hear the whisper of the still unborn,
“presente.”



ADEA
CBD
CCs
CDM
CO,e
cor
EPA
FLACSO
G-20
G-8
GDP
HDI
IPCC
ITT
NAMAs
NET
NGOs
NIMBY
NIMTO
OPEC
SIMTO
SIT
UNFCCC

UN-REDD

WPA

ABBREVIATIONS AND

ACRONYMS

Age Discrimination in Employment Act of 1967
Convention on Biological Diversity

Carbon Capture and Sequestration

Clean Development Mechanism

Carbon dioxide equivalent

Conference of the Parties

Environmental Protection Agency

Facultad Latinoamericana de Ciencias Sociales
Group of Twenty

Group of Eight

Gross Domestic Product

Human Development Index

Intergovernmental Panel on Climate Change
Isphingo, Tambococha and Tiputini

Nationally Appropriate Mitigation Actions
Non-equilibrium thermodynamics
Non-governmental Organizations
Not-in-my-back-yard

Not-in-my-term-of-office

Organisation of Petroleum Exporting Countries
Solely-in-my-term-of-office

School for International Training

United Nations Framework Convention on Climate
Change

United Nations Collaborative Programme on
Reducing Emissions from Deforestation and Forest
Degradation in Developing Countries

Works Progress Administration






The Economics of the Yasuni Initiative






Chapter 1

THERMODYNAMICS

The Language Chosen
Defines the Debate

theory has many expressions in popular speech. The

favorites seem to be “don’t spend good money after
bad” and “let bygones be bygones.” In less colloquial language,
decisions should be taken on the basis of future benefits related to
future costs and not on the basis of past costs. One should not let
a poor prior decision color the decision to be taken now.
Nevertheless, they do and that is why “sunk costs” is such a useful
concept. The seemingly endless American wars in Afghanistan and
Iraq are a good example. Politics explains why presidents and
prime ministers do not apply the concept of sunk costs. In matters
as grave as war, reversal of course is an admission of a monstrous
error. So, to avoid paying the political price, the powers-that-be
will “kick the can down the road” and ignore the concept of sunk
costs. In the case of the simultaneous American wars, the price tag
is already estimated in the trillions of dollars.!"!

Economic theory is not much different. Its conceptual
framework now exhibits sunk costs and nowhere is this more
evident than in climate change and the intertwined mass extinction
crisis. I italicize the adverb “now” to emphasize that at one time the

Yy Sunk costs” is a useful concept. Its definition in economic
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benefits of the framework were greater than the costs, but that time
has long since past. When did it pass? Why did it pass? And what
exactly do I mean by economic theory?

Let us examine the last question first. Economic theory is a
seductively simple model of resource allocation. Indeed, it is so
simple that a thumbnail sketch can do it justice. People are assumed
to be rational and will express their self-interest in the marketplace.
Through the continuous adjustment of prices and quantities, the
allocation of resources steadily moves toward an equilibrium at
which point the supply of goods and services equals demand for
those goods and services. Introductory textbooks diagram the process
as a circular flow where households supply the factors (land, labor,
and capital) to the firms which produce the goods and services.”!
Such diagrams come with a caveat found a few pages later, viz.,
whenever the nature of a good militates against a market transaction
(e.g. a lighthouse), either the government should provide it or think
of some way to create a market where none previously existed.

With “economic theory” now defined, we return to our initial
questions “when did the time for it pass?” and “why did it pass?” A
clue lies in entertaining “when did economic theory begin?” and
“why did it begin?” In the first chapter to The Worldly Philosophers,
Robert L. Heilbroner notes “[a]n odd fact: man had struggled with the
economic problem since long before the time of the Pharaohs, and in
these centuries he had produced philosophers by the score, scientists,
political thinkers, historians, artists by the gross, statesmen by the
hundred of dozen. Why, then, were there no economists?”! The next
chapter is entitled “The Economic Revolution” and Heilbroner
resolves the enigma: the “agents” of production (viz., tradeable land,
employable labor, and fluid capital) were not sufficiently plentiful
throughout most of history to make economic theory useful for
explaining resource allocation. “Lacking land, labor, and capital, the
Middle Ages lacked the market; and lacking the market (despite its
colorful local marts and traveling fairs), society ran by custom and
tradition.”®™ The ecologist would interpret Heilbroner’s explanation
as one of scale. Tradeable land, employable labor, and fluid capital
indeed existed before the end of the eighteenth century, but not at the
scale necessary to account for the allocation of most resources. Just as
scale is the ultimate answer to “why did economic theory begin?” it is
also the answer to “why did the time for it pass?” At some point, the
scale of pollution, ignored in the circular flow between households
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and firms, reaches a threshold where it begins to re-configure the very
possibilities for production. So the question “when did it pass?” really
becomes “when was that scale realized?”

It is tempting to fast forward a few centuries and date the end of
the usefulness of economic theory to the first Intergovernmental
Panel on Climate Change (IPCC) convened by Margaret Thatcher in
1990.1% By that date, the scale of global pollution was already fully
realized. However, the IPCC did not happen overnight. We have
overshot our chronology and must rewind a bit. The IPCC lagged a
growing public awareness that greenhouse gases were a threat to
mankind and the biosphere. I would put the date of passage of the
usefulness of economic theory twenty years earlier, around the first
Earth Day: 1970. However, like the IPCC, the inaugural Earth Day
also lagged another growing awareness which gelled with Rachel
Carson’s hugely successful Silent Spring in 1962. By 1966, the
economist Kenneth E. Boulding expressed an alternative to
mainstream theory in The Economics of the Coming Spaceship Earth:
“The essential measure of the success of the economy is not
production and consumption at all, but the nature, extent, quality,
and complexity of the total capital stock, including in this the state of
the human bodies and minds included in the system.”” However, the
siren for a new economics originates largely outside economics — a
result consonant with Thomas Kuhn's The Structure of Scientific
Revolutions.8! T refer to Garrett Hardin’s “The Tragedy of the
Commons” and the much maligned The Population Bomb by Paul R.
Ehrlich.”! Both were published in 1968, the tumultuous year when
students marched in Washington and on Paris. Hardin’s elegantly
short article quickly became one of the most cited in the history of
Science and Ehrlich’s book, an instant bestseller.[%!

The politicians of the time responded to the swelling public
sentiment and the popularized scientific scholarship. In the US, the
Republican administration of Richard Milhous Nixon (1968-1974)
assimilated the varied lessons of the environmental movement and
established the Environmental Protection Agency (EPA) in 1970.
By the end of that decade, almost every country in the North had
established some sort of ministry or agency of environmental
protection. In the South, it took a bit longer. For example, Ecuador
did not establish its Ministry of the Environment until 1996,
ironically housing its temporary offices over a sales showroom for
gas-guzzling four-wheel drive vehicles.
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Some may disagree with my chronology of the sunk costs of
economic theory and the transition to institutional limits. They will
cite the Ronald Reagan counterrevolution that ushered in massive
deregulation as it trumpeted unbridled capitalism. Optimism was de
rigueur in the Reagan presidency (1980-1988) and environmentalism,
the religion of Cassandras. In Reagan’s mind, trees released more CO,
than cars, and the eruption of Mount Saint Helen, more sulfur dioxide
than the fleet of automobiles worldwide.'!! What the former actor did
to science, he also did to economics.? The new “reaganomics” rested
on the unlikely scenario that income tax cuts would increase tax
revenue. The experiment was run over Reagan’s tenure with results
that were surprisingly disastrous: deficits skyrocketed to levels which
were twice those predicted by the non-partisan “pessimists.”1%!
Although the economics profession was appalled by reaganomics,
few realized how formal economic theory actually abetted it. With
respect to regulation and pollution, the obtuse language of economics
contrasted with the unambiguous prescriptions of “supply-side
economics.” Mainstream economists were viewing pollution as a
technical problem awaiting a technical solution by economists
tinkering with mathematical models." In many ways, The Stern
Review is both the culmination of that waiting and a rejection to wait
any longer.!!"!

Unlike tenured professors of economics, politicians live in the
short-run and have always felt “the fierce urgency of now.”! In the
US, a succession of administrations, both Republican and Democrat
(Reagan 1&II, Bush-pere I, Clinton 1&II, and Bush-son 1&II), either
rescinded or refused to accept any new institutional limits proposed
from abroad (e.g. the Kyoto Protocol, the Convention on Biological
Diversity, the Law of the Sea). Even worse, the parties in power
weakened institutional limits previously imposed from within (e.g.
the standards of the Corporate Average Fuel Efficiency, the Clean
Water Act, the Clean Air Act, and so on). In other words, from Reagan
I through Bush-son II, vested interests succeeded in shifting costs to
both the outside world and future generations of Americans.
Although internal resistance existed, it was roundly ridiculed. Walter
Mondale, the Democrat challenger to Reagan in the 1984 presidential
race campaigned against “the credit card economy” and lost by the
largest landslide ever recorded (49 of the 50 states). Success in cost-
shifting reached its apogee under the brazen George W. Bush who
has been labeled “conservatism’s true loyal heir.”[”)
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And the rest of the world, where were they? Leaders in the other
OECD countries were embarrassed by US excesses but not
sufficiently so to say no. They kowtowed to the “Washington
Consensus” which imposed austerity on the less developed
countries. Among other horrors, the austerity translated into
reduced budgets for regulatory agencies.!” Pusillanimity mixed with
hypocrisy as one leader after another endorsed Agenda 21 — the
comprehensive blueprint for action on sustainable development.”!
Once signed, its lofty goals were quickly forgotten. From the broad
sweep of history, the Northern ecological debt to the South, which
arguably began as long ago as Columbus’ first voyage, assumed a
new and frightening form in 1990: climate change.

Why didn’t civil society in both the North and South object? The
simple fact is that they did object. The most conspicuous venue has
been the World Forum on Sustainable Development — the anti-Davos
held annually in the South. Other actions were also noteworthy but
seldom reported in the corporate news media. For the sake of space,
I will mention just one. An “Ecological Debt Day” is celebrated every
year and is occasionally covered by the BBC but never by the
corporate media such as CNN or FOX. Ecological Debt Day is the day
when humanity would have used up the resources that nature
would have renewed over the entire year. The inaugural “Ecological
Debt Day” was 19 December 1987 and in 2008 was moved up to
23 September. In short, the South has never slept on its rights and the
legal principle of laches cannot be invoked.

It is easy to criticize what happened and far more difficult to
construct alternatives for the future. Indeed, rejection of economic
theory must mean acceptance of something else. Surprisingly, that
something else is not new, not radical, and not even outside the
history of economic thought. It is mainstream science and
grounded in what Albert Einstein was “convinced” was “[t]he only
physical theory of universal content concerning... that, within the
framework of the applicability of its basic concepts, it will never be
overthrown.”?! T refer to the economic implications of nineteenth
century thermodynamics and more specifically, twenty-first
century non-equilibrium thermodynamics (NET).

Just as economic theory is sufficiently simple to afford a
thumbnail sketch, so too is NET. The first law of thermodynamics
is that energy and matter are conserved. The second law, also
known as the entropy law, is that disorder increases in a closed
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system. Apparent contradictions (e.g. life, a crystal, a flame) are in
fact consistent with the second law when one recognizes that
Earth’s system is open and that the emerging order is at the
expense of increasing disorder of the energy gradient (e.g. the food
digested, the heat dissipated in crystallization, the candle wax
burned). Eric Schneider, a pioneer of NET, and Dorion Sagan,
a science writer, put it this way: “There are several differences
between the gradient-fed cycling systems of weather and those of
life. Living systems, for example, though gradient-based and
cyclical, persist in the aggregate far longer than the average storm
system. Nonetheless, both storm systems and those of life belong
to the same class. Both are NET systems.”??!

With the public psyche prepped from the turbulent 1960s,
economic theory was ready for a veritable Gestalt in the 1970s.
In 1971, Nicholas Georgescu-Roegen published The Entropy
Law and the Economic Process and in 1973, E. F. Schumacher
published Small is Beautiful: Economics as if People Mattered.
Georgescu-Roegen conceptualized resource allocation as metabolic
flows of energy and material that move steadily toward the sink;
Schumacher advocated appropriate technologies to manage
those flows and “obtain the maximum level of well being for
the minimum amount of consumption.”! Herman E. Daly,
arguably Georgescu-Roegen’s most illustrious student, elaborated
the implications in Steady State Economics (1977) and launched
the operational principles of sustainable development. An
identifiable school of thought had emerged but the economics
profession received it with stony silence. In the preface to the
second edition of Steady State Economics (1991), Daly writes that the
first edition was “aggressively ignored by mainstream economists
in major universities [even though] it did strike a responsive chord
among many biologists...” (241 T the new millennium, it is far more
difficult to “aggressively ignore” ecological economics as academic
journals, undergraduate textbooks, and large international
societies have coalesced under its banner.[?>) Nevertheless, it is
not impossible. The Stern Review does not index either ecological
economics or thermodynamics and continues with economics-
as-usual.

Just as economic theory affords the possibility of a simple
diagram to represent resource allocation, so too does
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thermodynamics. However, it’s the opposite of a circle. Georgescu-
Roegen writes:

[n]o other conception could be further from the correct interpretation of the
facts. Even if only the physical fact of the economic process is taken into
consideration, this process is not circular, but unidirectional. As far as this
facet alone is concerned, the economic process consists of a continuous
transformation of low entropy into high entropy, that is, into irrevocable
waste or, with a topical term, into pollution.?"!

Perhaps inspired by Georgescu-Roegen, Hardin drew a
unidirectional diagram for “[a] truly general form of the production
function under the accounting rules of a society that has adopted
spaceship ecology must give equal emphasis to source, production,
and sink:

Source (resources) = Production (alterations) — Sink (pollution thereof)”?"!

Hardin contrasted the straight line above with the “cowboy
economics” of the circular process:

“Hazy Resources — Production — Throwaway Wastes” 28!
(italics and differential font size, Hardin’s)

Although derisive, “cowboy” is nevertheless an apt metaphor for
economists who consider resources limitless and the sink, bottomless
(looking down) or infinite (looking up).?! Metaphorically, one may
even say that the 18" century Adam Smith was the first “cowboy
economist” despite his never having set foot in the American West
which, at the time, was Western Pennsylvania and the Ohio Valley.
Smith qualifies as “cowboy” because the “invisible hand” does not
recognize the physical transformation of scarce resources and its
impact on the sink. Nevertheless, Smith’s omission is excusable
because of scale.’” For example, the pin factory that Smith celebrates
in Chapter One of The Wealth of Nations must have had a chimney to
burn its coal but the smoke did not merit consideration given the
vastness of the Scottish sky in 1776. But time moves on. With the
industrial revolution of the 19" century, what was once an
insignificant plume steadily became the Big Smoke. In the 20t
century, even the sky would assume new meaning. No longer
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associated with any one nation, the atmosphere is now quantified by
its chemical composition in parts per million (ppm) and qualified as a
global commons. Thermodynamically, the atmosphere is an open
access sink with a depth of barely twenty kilometers, “roughly
equivalent to the skin on an apple.”®!! Mainstream economists should
note well that there are no substitute sinks and technology cannot
create one. Those who wish to shoot our wastes into deep space, think
again — the energy costs would create more entropy than the disposed
wastes; those who wish to shoot our wastes into the deep Earth, think
again — those cavities also have limited space.*?

I have listened long enough to this rant, the mainstream economist will
object. Can’t we extend the notions of scarcity and markets to the skin of that
apple and proceed? Brilliant minds in the profession are doing just that.
They see the market as the most promising solution. Graciela
Chichilnisky, UNESCO Professor of Mathematics and Economics at
Columbia University, crafted the treaty language of the Kyoto
Protocol without which the 60 billion dollar carbon market (and
counting) in Europe would not have emerged.® Richard Sandor, a
self-described “humble economist” who just wants “to solve the
problem of global warming” has launched the voluntary Chicago
Climate Exchange.®* Other brilliant economists have also examined
whether or not these new markets will have the desired effect given
the complexities of international trade as well as the possibility for
perverse effects.®> Despite some reservations, the widely recognized
success of tradeable permits of sulfur dioxide in the US is sufficient
reason for hope for carbon markets. Nevertheless, as I will explain in
the subsequent chapters, even a stunning success of tradeable
emission permits can only be a bridge to the long-run solution. Using
Hardin’s phraseology from “The Tragedy of the Commons,” the
long-run solution will require “continuing education” not only
because of the “human tendency to do the wrong thing” but because
of an almost undetectable erosion of gains driven by an increasing
population and mindless consumerism. Policymakers must multi-
task and work profusely on a short-term strategy (e.g. the carbon
markets, carbon taxes, and the Clean Development Mechanism)
while not neglecting the long-term strategy (e.g. population policy
and the formation of green preferences).’*!

The language chosen to analyze policies will channel the
evolution of the simultaneous short-run and long-run policies.
Although changing the wording of the Kyoto Protocol would now
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be a Herculean task, employing different language for its analysis
is actually quite easy. The Stern Review uses the language of
economic theory which restricts the policy options to the usual fare
of permits versus taxes and combinations thereof. I will use the
language of NET which, for being both discriminating and broad,
renders a wider range of policy options. By talking about climate
change in the terms of NET, the rationale for the Yasuni-ITT
Initiative quickly comes into focus.

We may start with the term “climate change.” Many of us
mistakenly use the term interchangeably with “global warming,” not
because we do not know better, but because the latter has become
fossilized in our speech through decades of repetition. On a personal
note, I remember reading about global warming and the greenhouse
effect in the fourth grade. That was 1965. Primary education has
made great strides since the supplemental newspaper readers of the
1960s. On the “kids” page” of the Pew Center on Global Climate
Change, the difference between “global warming” and “climate
change” appears in one of the many FAQs: ““Global warming’ refers
to the increase of the Earth’s average surface temperature, due to a
build-up of greenhouse gases in the atmosphere. ‘Climate change’ is
a broader term that refers to long-term changes in climate, including
average temperature and precipitation.”™! On both the counts of
discrimination and breadth, “climate change” is preferable to “global
warming” as it allows the possibility of regional cooling as well as
other climatic phenomena beyond just temperature. However, for the
purposes of debate over managing the commons, “climate change”
comes up short. It is sufficiently broad as to signify almost anything
or nothing. Climate change lacks urgency — it carries no punch. As
long ago as 500 BC, the Greek philosopher Heraclitus realized that
the only thing constant is change itself: “Upon those who step into
the same rivers flow other and yet other waters. All things . . . are in
flux like a river.”!38!

What word from NET should replace “climate change?” The
answer lies in understanding the phenomenon of climate change in
terms of NET. The physicist Eric J. Chaisson writes in his popular
book Cosmic Evolution: The Rise of Complexity in Nature:

Non-equilibrium thermodynamics stipulate that radically different states can
succeed one another with sudden abruptness, an adaptation to wholly new
complex states even as these boundary conditions slowly change. The result,
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rare and catastrophic, might be violent climate change or major alteration in
surface cycling of matter and energy — a largely deterministic response to a
decidedly stochastic event, and all explainable (if not predictable) in terms of
unchanging scientific principles regarding gradients, flows, drifts, and
cycles. A common solution to the dynamical-system equations governing
non-equilibrium states...is that of a ‘bifurcation.”™!

Despite Chaisson’s choice of “climate change,” the term
“fluctuation” better coheres with the adjectives “violent” and
“catastrophic.” Indeed, “fluctuation” is the word that Ilya
Prigogine uses to describe such phenomena in his work on NET for
which he won the 1977 Nobel Prize in Chemistry."”! From this
point onward, I will refer to “climate change” as “climate
fluctuations” which ultimately leads to “climate transformation.”

In making the arduous adjustment to a more precise set of
terms, I am heeding the advice of E. O. Wilson that “[t]he first step
to wisdom, as the Chinese say, is getting things by their right
names.”*!! From NET, climatic fluctuations are due to changes in
the atmospheric composition, (i.e. the “boundary conditions”),
resultant from a “dissipation” of underground carbon reserves into
the “sink” (i.e., the atmosphere). The new boundary conditions
prevent part of the infrared radiation from escaping into the other
sink (i.e. deep space). Classified thus, the issue invites a
conversation regarding access to the sink and rights over it, where
politicians, policymakers, and even “humble economists” become
“bifurcation points” with respect to future flows of energy and
matter. The terms italicized in this paragraph are again those
favored by Prigogine.

Figure 1.1 is a diagram of the greenhouse effect as it appears in
The Stern Review. Figure 1.2 is the same diagram but includes
language that is both more discriminating (the time for evolution
of the sun and the atmosphere of the Earth) while more broad
(questions regarding reclamation of the South for not having
appropriated the sink in a dirty industrialization). Because the
composition of the sink constitutes boundary conditions, the
debate post-Kyoto is a cluster of bifurcation points for the future
flows of energy and matter. One of the points in that cluster is
the Yasuni-ITT Initiative. Thinking thermodynamically, from the
bifurcation point of a novel idea can emerge amplification
effects on material and energy flows that will determine whole
systems.
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Figure 1.1 The Greenhouse Effect from The Stern Review, 6.
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Figure 1.2 The Greenhouse Effect, Thinking Thermodynamically.
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Robert L. Heilbroner would not be surprised. In the
aforementioned introductory chapter of The Worldly Philosophers,
he cites John Maynard Keynes: “The ideas of economists and
political philosophers both when they are right and when they are
wrong, are more powerful than is commonly understood. Indeed
the world is ruled by little else...I am sure that the power of vested
interests is vastly exaggerated compared with the gradual
encroachment of ideas.”#?!



Chapter 2

THE TRAGEDY OF
THE COMMONS

A Class of Problems that has
no Technical Solution

two nuclear scientists who had thought long and

deeply about the arms race between the superpowers:
“It is our considered professional judgment that this dilemma has no
technical solution” (italics in original).l! Garrett Hardin expands
upon that judgment and perceives that a whole class of problems
exists that have no technological solution.!? The question arises: do
climate fluctuations belong to that class?

One does not need to summon the spirit of Hardin to imagine his
answer. A section of “The Tragedy of the Commons” is entitled
“pollution” and Hardin explains that “it is not a question of taking
something out of the commons, but of putting something
in...dangerous fumes in the air.” What then would be Hardin’s
reaction to the article “Keys to Climate Protection” which opens with
“Technology policy lies at the core of the climate change challenge”?%!
The author, Jeffrey D. Sachs, is arguably the world’s leading
development economist and the magazine, Scientific American,
arguably the most august in American science. How would Hardin

£4 The Tragedy of the Commons” opens with a salvo from
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have reacted to the Sachs’ short list of promising technologies?
Topping that list is “Carbon Capture and Sequestration” (CCS) which
“...depends on the ability to capture carbon dioxide at the power
plant at low cost, transport it by pipeline over significant distances,
and sequester it underground safely, reliably and durably.”™!

Again, no séance is necessary. The quote from the nuclear
scientists ends with “If the great powers continue to look for
solutions in the area of science and technology only, the result will
be to worsen the situation” (italics mine)."” In a posting to Scientific
American, an anonymous blogger seems to have channeled the
voice of Garrett Hardin:

[Clarbon sequestering underground is fine if the amounts are small, but for
the huge weights and volumes of CO, that must be sequestered
underground for even a minor cut in the ppm levels, there will surely be
geological impacts. Such storage may lead to high pressures underground
and cause seismic activities, or CO, explosions from beneath the ground.[®

Despite the many legitimate concerns that CCS is not “saffe],” not
“reliabl[e],” and not “durablle],””! Sachs’ enthusiasm will enjoy
much resonance in the public sphere.® The reason has more to do
with religion than with rationality. “Progress-through-technology” is
a “sacred cow”"” because, as noted in the “The Tragedy” “...natural
selection favors the forces of psychological denial.”!! The only role
of technology for problems that have no technical solution is to
facilitate “mutual coercion, mutually agreed upon.” Technology buys
us time as we haggle over managing the commons. However, if the
time is poorly spent, then the technology will hazard an even more
sudden and violent collapse." Similarly, the efficiency gains
wrought from technology can stimulate demand and hasten the
collapse.’? One does not have to be a sci-fi aficionado to imagine a
runaway greenhouse effect for a world perched on top of a store of
pressurized CO,, sequestered 4 la Sachs over centuries.

Once we disabuse ourselves of an easy salvation through
technology, we can discuss the non-technical options to manage
the commons. They are:

(1) private property

(2) government regulation
(3) moral suasion and/or
(4) low human populations.
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Because carbon dioxide equivalent (CO,e) pollutants can be
emitted anywhere but end up in the same sink, viz., the global
atmosphere, the application of Hardin’s options must be qualified
as international:

(1) private property
(tradeable emission permits through international carbon
markets)

(2) government regulation
(international carbon taxes, quotas, and/or prohibition of
technologies)

(3) moral suasion
(a global appeal to conscience and the cultivation of a green
profile)

(4) low human populations
(international policies that incorporate elements of one to
three)

Among the four options, Hardin would always rank “private
property” first while subordinating it and the next two to “low
human populations.” The supremacy of “low human populations” is
grounded in the simple math of environmental impacts: an
imperceptibly small growth in human populations will eventually
wipe out the hard-won gains of managing the commons through (1)
to (3). Even critics of “The Tragedy of the Commons” must
begrudgingly recognize the levered role of population or quickly lose
their credibility. For example, Anil Argawal and Sunita Narain wrote
for The New Internationalist, on the eve of Rio’92 the Earth Summit:

The dream of every Chinese to own a refrigerator has become the nightmare
of every Northern environmentalist. The fear is that the potential for
increased consumption — and therefore pollution — in the South is now the
biggest threat facing the world’s environment. And so hysteria has built up
in the North about even the minuscule resources the South is currently
using.!¥

Fast forward into the new millennium and the fear of every
Northern environmentalist is no longer “hysterical” nor is the
amount of resources, “minuscule.”™ In 2006, China overtook the US
as the biggest CO, emitter.'” Population magnifies emissions be it
for relatively low consumption-high population China or through
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the shop-until-you-drop credo of the high consumption-relatively
low population America.'®! The challenge for the Yasuni-ITT
Initiative is to achieve “mutual coercion, mutually agreed upon”
over management of the sink through private property and
government regulation while elaborating how government can
cultivate green profiles and low populations through moral suasion
and positive incentives.

The cognoscenti of the fifteen Conferences of the Parties (COP) to
the United Nations Framework Convention on Climate Change
(UNFCCC) may dismay. They will object that I am embarrassingly
out of the loop and do not even know the meaning of the word
“sink!” Any such reaction is not nit-picking but goes to the heart of
my thesis over the choice of language in framing the debate. As I will
develop in the rest of this chapter, understanding the word “sink” is
key to understanding why compensation for not extracting oil is
wholly justified.

What is the meaning of “sink” in the Protocol? Although not
explicitly defined, its meaning can be inferred from Article 3.3.

The net changes in greenhouse gas emissions by sources and removals by
sinks resulting from direct human-induced land-use change and forestry
activities, limited to afforestation, reforestation and deforestation since 1990,
measured as verifiable changes in carbon stocks in each commitment period,
shall be used to meet the commitments under this Article of each Party
included in Annex L. The greenhouse gas emissions by sources and removals
by sinks associated with those activities shall be reported in a transparent and
verifiable manner and reviewed in accordance with Articles 7 and 8.1

Unfortunately, an inferred meaning is inferior to an explicit
definition. Fortunately, Forest Carbon Accounting, Natural
Resources Canada has filled the void left by the UNFCCC and
provides a useful lexicon on the web.

Carbon sink — A carbon pool that is increasing in size. A carbon pool can be
a sink for atmospheric carbon if, during a given time interval, more carbon
is flowing into it than out of it

To understand that definition, one must first understand the
Natural Resources Canada definition of “carbon pool”:

Carbon pool — A system having the capacity to accumulate or release
carbon. Examples of carbon pools are forest biomass, wood products, soils,
and the atmosphere.['®!
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Examples of a “carbon sink” so defined would be any human-
induced process in the carbon cycle that removes additional carbon
from the atmosphere. Such meaning assigned to the word “sink” is
new in the biological literature and could have been communicated
by qualifying the established term “carbon pool” with words “the
potential increase,” viz. “the potential increase in the carbon pool.”!!"!
Early in the “climate change” debate, climatologists did indeed put
the word “sink” in quotation marks when referring to the potential
increase in the carbon pool.?’! One can interpret the quotation marks
as a sign of discomfort, no doubt because “sink” is a well known term
from thermodynamics and “climate change” is a thermodynamic
phenomenon. Despite the importance of the Kyoto Protocol, many
ecologists have correctly not switched the meaning of “sink.” As
recently as 2008, Paul R. and Anne H. Ehrlich write “The atmospheric
sink in which CO, and other products of fossil fuel energy use are
deposited is a classic open access resource...”?!!

Definitions matter. A lawyer probably needs no persuasion of the
truth of that statement but the economist does. To the economist,
debates over definitions are often disparaged as frivolous. Ever since
Paul Samuelson published Foundations of Economic Analysis,'??!
economists have celebrated math as the language of economics and
ignored the role of rhetoric in resource allocation.™ So, I ask
mainstream economists who work on “climate change”: is income
growth (dY/dt), “the income sink”? Is capital accumulation (dK/dt),
“the capital sink”? When the carbon-rich South wishes to claim
compensation for the Northern appropriation of the atmospheric
“sink,” audiences in both the North and South will easily
misinterpret the claim. The audience will equivocate on the inferred
meaning of “carbon sink” from the Kyoto Protocol and start talking
about new absorption of CO, through human-induced land use
changes in forests and soils.? To compound the confusion, the South
would indeed like to be compensated for human induced increases
in the carbon pool but that is a separate issue. First, the South would
like to be compensated for the appropriation of the atmospheric sink
into which the North has “pult] something in...[viz.] dangerous
fumes.” The Kyoto Protocol has switched the discussion over the
“sink” by implying a new meaning to that word and thereby
undermined the much needed debate over appropriation.

Like “climate change” in Chapter One and “carbon sink” here,
other terms in the Kyoto Protocol are also problematic. For
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example, the Parties talk about carbon being “sequestered”
while the biological literature refers to carbon dioxide being “fixed”
in the carbon cycle. The use of “carbon sequestration” has a subtle
disadvantage that will escape mono-lingual English speakers. The
cognates of “sequester” in the romance languages mean
“abduction.” In the context of CO,, the Spanish phrase secuestro de
carbono or the more stilted secuestracion de carbono is comical. The
translation creates undue levity over something which is deadly
serious. Fijacion de dioxido de carbono or captura de carbono causes no
such distraction. Why don’t policymakers use the correct terms
from ecology?

Garrett Hardin offered an answer in his deliciously wicked
Exploring New Ethics for Survival: The Voyage of the Spaceship
Beagle.” Chapter 8 is entitled “Word Magic” and I quote the first
two sentences and then jump to the closing phrases. When the
quotes are read with “climate change” in mind, one begins to
understand how policy-makers control the debate by controlling
the language:

The official function of language is to facilitate thought and
communication. One of its unofficial functions, just as real, is to prevent
thought and communication... Development? Not on your life. Destruction.
Defacement... “Development” is word magic, designed to keep us from
thinking..