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Introduccion

La economia ecoldgica y los movimientos sociales. Ciencia, politica
y cambio en los procesos globales en un mundo turbulento

David Barkin Rappaport
Graciela Carrillo Gonzélez

Desde que la Sociedad Internacional de Economia Ecolégica (ISEE, por sus siglas en inglés) fue
fundada, hace més de un cuarto de siglo, la comunidad internacional ha generado una cantidad
sustancial de leyes y acuerdos que reconocen nuestra responsabilidad colectiva frente a la
grave amenaza para la conservacion del ambiente, la preservacién de los recursos naturales, la
estabilidad social y la identidad cultural de los pueblos. Nuestra Sociedad estd comprometida
con la identificacién y comprensién de los obstdculos subyacentes a la implementaciéon de
politicas efectivas que aborden las limitaciones de instituciones existentes, asi como con la
busqueda de nuevos enfoques que permitan superar la creciente crisis socio-ambiental.

La falta de flexibilidad de las instituciones existentes en la mayoria de los paises, asi como
la captura por intereses arraigados de muchas organizaciones internacionales, que promueven
nociones no criticas de modernizacién ecolégica como “el desarrollo sustentable” o “la
economia circular”, siguen generando obstaculos complejos para aquellos que se encuentran
en busca de soluciones a problemas claramente identificados; como consecuencia, el conflicto
social y politico se estd intensificando en todo el mundo. Al mismo tiempo, descubrimos que
pueblos alrededor del mundo estdn adoptando maneras alternativas para organizarse, forjando
nuevos modelos de “buen vivir”, a menudo escogiendo vivir al margen de sus sociedades en
lugar de abrirse a la explotacién ambiental y econémica, y al colonialismo interno y externo.
Los economistas ecolégicos descubren que estos pueblos tienen mucho que ensefiarnos sobre
posibles rutas alternativas para abordar los desafios. En la terminologia de Karl Polanyi, estos



Ecorocicar Economics AND SociaL-ECcOLOGICAL MOVEMENTS. S(‘IEN(‘E, POLICY AND CHALLENGES TO GLOBAL PROCESSES IN A TROUBLED WORLD

pueblos se niegan a ser incorporados al “sistema general de mercado”. México es uno de los
paises donde dichos experimentos sociales son influyentes y extendidos.

El modelo capitalista con una gran capacidad de recomposiciéon ante diversas crisis y
amenazas de crisis a lo largo de su historia, se consolidé con el esquema de la globalizacién
y bajo esta perspectiva se potencializaron las posibilidades de expansién para los agentes
econémicos, principalmente del primer mundo, generando en el proceso profundos impactos
ambientales que se concentraron en los paises emergentes y del tercer mundo. Esta es la
dindmica que dio origen a la Escuela Estructuralista Latinoamericana a mediados del siglo XX
con sus diversas teorfas de la dependencia (e.g.Cardoso y Faletto, 1978) .

En las dltimas décadas del siglo XX se hizo evidente que el modelo capitalista no solo
generd una crisis econdmica que se manifestaba en la gran inequidad y concentracién de la
riqueza, sino que también modific6 nocivamente el stock de los recursos naturales y el clima
del planeta. Esta situacion fue severamente cuestionada por diversos sectores sociales, a partir
de los afios setenta, cuando la cantidad de estudios, desde distintas disciplinas, proliferaron
en universidades, centros de investigacion y foros nacionales e internacionales. El tema se
incorporé por primera vez y con gran relevancia dentro de la agenda internacional, en el afio
1972 con la convocatoria de la Conferencia de Naciones Unidas sobre el Medio Ambiente
Humano en Estocolmo, Suecia. Esta preocupacion se elevé a nivel de alarma entre amplios
grupos sociales quienes impulsaron un debate internacional en el mismo afio con la publicacién
de reporte del Club de Roma, Los Limites del Crecimiento (Meadows, et al., 1972).

Durante los siguientes afios la inquietud sobre los problemas ambientales se hizo
manifiesta en todos los &mbitos, tanto a nivel local como nacional y planetario, dando lugar
a la construccién de esquemas tedricos que provenian tanto de las ciencias naturales como de
las ciencias sociales. De este modo, el estudio del medio ambiente se conformé como un tema
de cardcter transdisciplinario que dificilmente se puede abordar desde un solo campo del
conocimiento.

Entre los economistas, se definieron dos marcos de andlisis e interpretacioén de los temas
ambientales. Uno de ellos, a partir de las aportaciones de la teoria neocldsica, la denominada
economia ambiental se fundé en ésta primera época. La otra escuela se institucionaliz6 a
finales de los afios ochenta con la creacién de la Sociedad Internacional de Economia Ecolégica
(ISEE). Esta corriente cuenta como una de sus bases tedricas fundacionales el trabajo de
Nicolds Georgescu-Régen que se formaliz6 en 1971, con la publicacién de su libro, La Ley de
la Entropia y El Proceso Econémico. Desde sus principios este campo se caracteriza por un
cuerpo tedrico ecléctico que sumo elementos de la economia ortodoxa con aportaciones de las
ciencias naturales y posteriormente de la ecologia politica.

Desde la economia ambiental aparecen tempranamente, entre los afios veinte y treinta,
trabajos con intereses muy especificos en cuanto a los efectos de la contaminacién y el manejo
adecuado de los recursos naturales (Pigou 1920,1932 y Hotelling, 1931). Posteriormente, R.
Coase (1960) reconsidera el problema ambiental y desarrolla una construccién conceptual
que percibe al sistema natural como parte del sistema econémico por tanto, propone darle
un tratamiento de cardcter crematistico a los aspectos relacionado con el uso de los recursos
naturales utilizando los instrumentos de la economia neoclésica.

10



INTRODUCCION

A partir de los anos setenta otros economistas ofrecen planteamientos mas consistentes,
exigiendo a sus colegas enfrentar la profunda contradiccién entre la dindmica de la sociedad
capitalista y las posibilidades para conservar el planeta. Estas discusiones dan lugar al
surgimiento de nuevas disciplinas, impulsado por los trabajos de K. Boulding (1966), N.
Georgescu-Roegen (1971), P. Erlich (1971), H. Odum (1971), W. Kapp (1963) y posteriormente
R. Costanza (1989) y H. Daly, (1992), entre otros, desde una variedad de perspectivas. En
América Latina, O. Sunkel y N. Glligo (1980) reunieron algunos de los pensadores mads
perpicaces en la regiéon para su propia reflexién critica. Proponen una serie de elementos
que contribuyen a la construccién de la economia ecolégica. Este nuevo campo de trabajo
se sustenta en la necesidad de reconocer la estrecha relacién que existe entre los ecosistemas
naturales, el sistema econémico y las instituciones sociales y politicas, pero no bajo una relacién
de subordinacién de los primeros frente a los tiltimos, sino orientados hacia la idea de la co-
evolucién que se rige por la equidad.

Los primeros pasos de la economia ecoldgica fueron buscar una reconciliacién entre
economia y sistemas naturales, con la integracién de los planteamientos tedricos de la biologia
y la economia, lo cual implicaba la cooperacién de los cientificos de ambas dreas y una postura
abierta para aprender sobre la teoria y el contenido de la otra disciplina. Actualmente se
discute como algo casi convencional entre la comunidad cientifica de distintos campos, donde
no necesariamente se llega a reconocer como economia ecolégica pero se incorpora cada vez
mads la consideracién de los principios que van en la misma ténica, incluyendo la idea de la
complejidad del sistema natural y de las interacciones que se establecen por parte del sistema
econdmico con dicho sistema natural, a partir de la actividad propia de los distintos sectores
econdmicos (Holland, 2004)

Cientificos y estudiosos del tema han declarado que los cambios que experimenta el medio
ambiente en la actualidad, tanto por su rapidez como por su cardcter, no tienen precedentes
y del mismo modo dan cuenta de los importantes cambios de actitud dentro de la sociedad.
Ambas situaciones justifican el surgimiento de disciplinas y enfoques que integran un
mayor nimero de elementos explicativos y proponen diversas alternativas, sobre la base del
aprendizaje, que estén en funcién de estas nuevas necesidades.

Estas nuevas necesidades de la sociedad van mads alld de la informacién y un mayor
entendimiento de la dindmica que siguen los ecosistemas naturales y en general los sistemas
complejos (Holland, 2004). En este sentido, Daly afirmé que “los bidlogos han aceptado ahora
el hecho de que nosotros —los economistas- no podemos salvar el medio ambiente de manera
aislada desde los problemas de la economia y la sociedad, por ello es bdsica la economia
ecolégica” (Daly,1992).

Laeconomia ecoldgica marc enfaticamente en un primer momento larelacién entre sistema
natural y sistema econémico como un sistema conexo e interdependientes. Contabiliza los
ciclos de la materia y los flujos de la energia, analiza las discrepancias entre tiempo econémico
y tiempo biogeoquimico e infieren que en el ciclo econémico se aborda desde las materias
primas hasta la reincorporacién de los residuos (Martinez Alier,1996).

Sinembargo, en un segundo momento, ya entrado el siglo XXI, el enfoque eco-integrador de
los economistas ecolégicos ha incorporado a su andlisis el metabolismo social, como una linea
de abordaje que conecta los flujos materiales y energéticos entre la sociedad y la naturaleza.
Para Victor Toledo el metabolismo social es un acto de apropiacién de la naturaleza por el cual

11
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“los seres humanos hacen transitar un fragmento de la materia y/o energia desde el espacio
natural hasta el espacio social” (Toledo, 2003:139), esto refiere a las actividades productivas
y de extracciéon que se realizan por parte de los seres humanos. Sefiala ademds que este tipo
de relacion estd determinada por el nivel de desarrollo socio-econémico, es decir incorpora
un componente histérico que se ha complejizado en el actual escenario del capitalismo
global debido al aumento acelerado de la extraccién y uso de los recursos naturales, y cuyas
repercusiones sobre las sociedades impactadas dan lugar a manifestaciones y movimientos
sociales vinculados a la defensa de sus recursos y sus territorios, y a la biusqueda de esquemas
alternativos de gobernanza y relacién con la naturaleza. De este modo la economia ecolégica
incorpora a su campo de estudio el andlisis de los movimientos socioambientales (Barkin et
al., 2012).

Esta publicacién parte de reconocer el deterioro y la perturbacién global que ha derivado
del abuso en la utilizacién de los recursos naturales y de los impactos sobre el ambiente,
causados por el excesivo y complejo consumo de las sociedades modernas que ha dejado
al margen a innumerables comunidades rurales. Reune algunos de los trabajos presentados
durante el XV Congreso Internacional de la ISEE, que se llevé a cabo en la ciudad colonial de
Puebla, México. Se centra particularmente en las respuestas de diversos grupos de actores
que han reaccionado con propuestas tedricas y productivas, asi como con manifestaciones
sociales y de confrontacion en defensa de territorios que se ven impactados a nivel local con
repercusiones a nivel global. El libro se organiza en seis apartados que abordan los temas
generales que se discuten y se consideran centrales en el debate entre el modelo econémico
vigente y las repercusiones ambientales y sociales del mismo.

a) El paradigma de la economia ecolégica

Desde la perspectiva académica los primeros trabajos que llamaron la atencién sobre los efectos
nocivos sobre el medio ambiente hicieron eco en los afios sesenta, como una derivacién de
las actividades productivas del modelo econémico vigente. Esa linea el debate tedrico ofrece
un serio cuestionamiento de la necesidad de un cambio de paradigma que transite hacia un
modelo més conectado con el medio natural. En este apartado se incluyen tres trabajos que
abordan los principios de la economia ecolégica, explicando con cierto detalle el modelo de
metabolismo social; planteando la centralidad del concepto de “cuidado” para la sociedad
y su patrimonio natural en el contexto de una reduccién de la poblacién; y una propuesta
de andlisis que integra la termodindmica a los fendmenos sociales y productivos para un
instrumento que contribuya a la formulacién de una politica ecoldgica hacia el futuro.

b) La transicion energética

El modelo actual basado en el uso de combustibles fésiles, refleja de manera muy clara su
irracionalidad. Asf, entre las prioridades de la politica publica a nivel internacional esta la
necesidad de una transicién hacia otro tipo de energias renovables y “limpias” que ofrezcan
una alternativa a las necesidades de la sociedad moderna. Ahora, hay severos cuestionamientos
que apuntan a laidea de que se han exacerbado los niveles de consumo energético exosomético
en las sociedades modernas y aun transitando hacia un nuevo tipo de energias no serd
suficiente si no se impulsa un proceso de reduccién de consumos en el marco de una légica de

12
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descrecimiento.

¢) Los servicios ecosistémicos

Una de las posiciones centrales en el debate ambientalista es la necesidad de poner en el centro
de las decisiones la conservacién de los ecosistemas bajo un esquema social participativo que
incorpore a la 16gica comunitaria y de la sociedad en general, la idea de asumir a la especie
humana como un parte integral del sistema natural. En este apartado se incorporan cuatro
articulos con una orientaciéon bdsicamente conservacionista y una fuerte critica al enfoque
antropocéntrico y economicista en el tratamiento de los ecosistemas.

Dos de los capitulos refieren a México y confirman la dificultad de inducir a las poblaciones
locales a emprender acciones conservacionistas sin tomar en cuenta sus multiples y complejas
preocupaciones para fortalecer sus comunidades. El articulo sobre un humedal en la India
enfatiza la necesidad de considerar las necesidades bdsicas de la poblacién en cualquier
programa de proteccién. El andlisis de las especies en peligro de extincién es contundente:
concluye con la necesidad de emprender una senda de decrecimiento para seguir dentro de
los actuales limites planetarios que enfrentamos.

d) Economia y sustentabilidad

La sustentabilidad se asocia directamente al desarrollo (en sus esferas economica, social
y ambiental), planteando el interrogante de si es posible compatibilizar el cuidado del
medio ambiente con la equidad social en la economia como la conocemos hoy. Se plantea
esta “sotenibilidad econémica” como una meta aspiracional que es tema de amplio debate.
No sorprende, entonces, que esta seccién es la mds grande, con ocho capitulos en los que
participan 18 autores. Es aqui donde se nota las profundas diferencias entre los participantes
y una abundante evidencia de que las politicas actuales no estdn contribuyendo a atenuar las
contradicciones.

Las investigaciones presentadas en esta parte reflejan la enorme dificultad de
operacionalizar programas efectivos para lograr bienestar social y econémico. Hay numerosas
comunidades y propuestas para reorientar la produccién en direcciones menos destructivas,
pero en muchas instancias los actores preponderantes en la sociedad reorientan los esfuerzos
en provecho propio. El pago por servicios ambientales experimentado en México solo evadié
algunos de las presiones del mercado; una comunidad indigena en México estd avanzando
en proteger sus bosques, adoptando formas de organizacién social y politica que refleja una
relacion diferente con su entorno, basado en un sistema de creencias tradcional. Asimismo,
el programa educativo respecto al dafio ocasionado por el mercurio en Bogotd logré influir
en la agenda publica. En contraste, la evolucién de la deuda ptblica en Argentina contribuyé
a ensanchar la deuda ecoldgica a través del connotado proceso de intercambio desigual; el
optimismo implicito en buscar otra forma de conceptualizar el crecimiento econémico en
Estados Unidos es el propdsito del andlisis que muestra que los deficit fiscal y ecolégico en el
pafs estdn creciendo.

Los tres reportes provenientes de Asia ofrecen visiones variadas. El desarrollo en la cuenca
del Mekong ha convertido la arena en mercancia para la construcciéon que amenza el equilibro
ecoldgico en la zona; en la India, un programa que genera energias renovables podria impulsar
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la creacién de empleo, pero no estd claro si vendria acompafiado con buenas condiciones
de trabajo; un estudio en Japén muestra el valor de un nuevo instrumento que identifica
estrategias integrales (enfoque de sistema) para defender los ambientes costeros frégiles.

e) Conflictos sociales y ambientales

En el proceso de construccién hacia un nuevo paradigma que incorpore como prioridad el
medio ambiente, la participacién social ocupa un papel relevante que recoge las distintas
perspectivas e iniciativas. Este activismo surge en respuesta a afectaciones directas y a la
necesidad de construir esquemas alternativos de gobernanza para la incorporacién de nuevas
opciones en la vida comunitaria, que fortalezcan el tejido social y esten en armonia con la
naturaleza. En esta seccién se presentan seis analisis, tres con base en experiencias concretas
y otras que son planteamientos analiticos que revelan como se estd pensando en torno a las
divergencias entre los intereses de distinto grupos.

El recuento de la situaciéon en Brasil descansa sobre un proyecto ambicioso que ofrece
documentar las luchas para la justicia ambiental a escala mundial; este trabajo sistematiza
parte de la informacién para el pais mds grande de América Latina. Uno de los capitulos
mexicanos documenté un ejemplo de muchos, donde las comunidades estdn protegiendo
sus bosques como parte de una estrategia para asegurar su bienestar; México es sefialado
como el pais en el mundo donde los bosques comunitarios estdn mejor protegidos por las
organizaciones comunitarias. El otro caso mexicano documenta la importancia de los servicios
ambientales para la comunidad pero identifica la fragilidad de su situacién actual; el estudio
aborda posibles estrategias para mejorar su situacion.

Los demds capitulos adoptan enfoques mds analiticos. Uno se concentra en el problema
de la etica ambientalista, mencionando los sistemas de valores indigenas como base para
su reformulacién. El siguiente nos lleva a entender algo del origen del “Buen Vivir” en la
nueva constitucién de Bolivia; ofrece una introduccién para muchos economistas ecolégicos
que todavia no estdn familiarizado con este concepto. La tercera contribucién contrasta la
tradicion de la economia ortodoxa con la necesidad de introducir “el hombre” y su relacién
con el planeta en el centro del andlisis, como es el caso en el pensamiento indigena.

f) Agroecologia y sistemas alimentarios sustentables

La propuesta de economia ecolégica se ha avocado a la construccién de conceptos y de
herramientas concretas para avanzar hacia un modelo alternativo de sociedad en sus distintos
sectores. En el caso del sector agricola ha sido muy evidente el impacto negativo que deriva
del modelo agroindustrial, basado en el uso de agroquimicos y précticas destructivas del suelo
y de los acuiferos, lo cual ha repercutido no solo en un deterioro de los terrenos y recursos
naturales sino también en severos dafios a la salud animal y humana. En este escenario la
transicion de los sistemas agroalimentarios hacia practicas agroecolégicas se propone como
una alternativa de resarcimiento y como una respuesta al nocivo impacto de la agricultura
industrializada en el actual enfoque global. Esta tiltima seccién incluye cuatro articulos sobre
sistemas productivos agricolas que incorporan a la economia ecolégica en sus précticas ya sea
para un consumo local o bien para participar en el mercado con una oferta diferente mds en
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armonia con la naturaleza y el bienestar humano.

El primero, firmemente arraigado en la estructura de la agricultura mexicana examina
el potencial para que el pafs vuelva a ser autosuficiente en alimentos bdsicos. La segunda
aportacion estd basada en una larga experiencia en promover la producciéon orgdnica de frutas
y hortalizas y su integracién en redes para la comercializacién directa a los consumidores;
este caso es un excelente ejemplo de como los investigadores pueden incidir directamente en
el bienestar de sus colaboradores a través de programas de extensionismo y organizacién. El
tercer analisis examina la experiencia desde Argentina, donde la situacién no es tan alentadora.
A pesar de los conocimientos y los recursos, el modelo agroindustrial y estractivista no ha
podido ser remplazado por la alternativa que el autor ha promovido durante muchos afos.
El dltimo capitulo muestra la relacion entre la agroecologia y la versién latinoamericana de la
economia ecoldgica: la radical. Ofrece una explicacién clara que pone en evidencia algunas de
las bases para las profundas diferencias entre las distintas “escuelas” en este campo de trabajo.
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Introduction

Ecological Economics and Social Movements. Science, Politics
and Changes in Global Processes in a Turbulent World

David Barkin Rappaport
Graciela Carrillo Gonzélez

Since the International Society for Ecological Economics (ISEE) was founded, more than a
quarter of a century ago, the international community has created a considerable quantity of
laws and agreements that recognize our collective responsibility to face the grave threats to
environmental conservation, to the preservation of natural resources, to social stability and
to the cultural identity of peoples around the world. Our Society is committed to identifying
and understanding the underlying obstacles to implementing effective policies that address
existing institutional limitations, as well as to searching for new approaches to confront the
increasing socio-environmental crisis.

The lack of flexibility of the existing institutions in most countries, as well as the capture by
international organizations with vested interests, (that promote uncritical notions of ecological
modernization, such as “sustainable development” and “circular economy”), continue to
generate obstacles for people searching for solutions. Therefore, social and political conflicts
are intensifying. At the same time, we learn that peoples around the world are adopting new
alternatives to organize, forging their own models of “buen vivir”, often choosing to live at the
margins of their societies in place of opening up to environmental and economic exploitation,
and to internal and external colonialism. Ecological economists have discovered that these
peoples have a lot to teach us about the possible alternative routes to address the challenges.
In Karl Polanyi’s (1944) terminology, these peoples refuse to be incorporated into the “general
market system”. Mexico is one of those countries where such social experiments are influential
and extended (Barkin and Sénchez, 2019).
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The capitalist model continues to demonstrate a great ability to restructure itself in the face
of threats of crisis throughout its history. It was consolidated through the globalization process,
and strengthened the ability of economic agents to expand from the first world, intensifying
social problems and provoking great environmental damage in the emerging countries and
the third world. This dynamic gave rise to the Latin American Structuralist School during
the middle part of the 20th century, with its diverse dependency theories (e.g. Cardoso and
Faletto, 1979).

In the last decades of the 20th century, it became evident that the capitalist model not
only generates economic crises, creating great inequality and concentration of wealth, but also
consumes an important share of the earth’s natural resources and dramatically changes the
climate. This situation was strongly questioned by diverse social sectors starting in the 1970s,
as critical studies from different disciplines proliferated. The problem became significant in
the international agenda in 1972, with the convening of the United Nations Conference on
the Human Environment, held in Stockholm, Sweden. At the same time, this concern spread
rapidly among many social groups with the publication of the Club of Rome’s The Limits to
Growth (Meadows et al., 1972).

During the following years, the threat of environmental problems became evident in all
spheres, from the local to national and planetary levels, giving rise to the construction of
theoretical schemes that came from the natural as well as the social sciences. In this way, the
study of the environment acquired a transdisciplinary character.

Among economists, two frames of analysis and interpretation of environmental topics
were defined. One was firmly rooted in the neo-classical tradition, the so-called Environmental
Economics School, founded in the first era. The other school became institutionalized at the
end of the 1980°s, with the creation of the ISEE. This current holds as one of its theoretical
foundations the work of Nicolas Georgescu-Roegen, who formalized it with the publication
of The Entropy Law and the Economic Process in 1971. From the start, it has been characterized by
an eclectic theoretical literature that combined several elements of orthodox economics with
contributions from the natural sciences and later from Political Ecology.

Very early in the past century, between the 1920°s and 1930°s articles appeared examining
the effects of pollution and the appropriate management of natural resources (Pigou 1920
and Hotelling, 1931). Later on, Coase (1960) reconsidered the environmental problem and
developed a conceptual model that perceives the natural system as part of the economic
system and as such, he proposed giving the study of the aspects related to the use of natural
resources a chrematistic character, utilizing instruments from Neo-classical Economics.

From the seventies on, other economists offer more consistent propositions, demanding
their colleagues to face the profound contradiction between the dynamics of capitalist society
and the possibilities for conserving the planet. These discussions gave way to the rise of new
disciplines, incorporating the works of Boulding (1966), Georgescu-Roegen (1971), Ehrlich
(1971), Odum (1971), Kapp (1963) and later Costanza (1991) and H. Daly (1992), among other,
from a variety of perspectives. In Latin America, Sunkel and Gligo (1980) brought together
some of the most insightful thinkers in the region stimulating their own critical reflection.
This literature offered a series of elements that contributed to the construction of Ecological
Economics. This new field of work is sustained by the need to recognize the close relationship
that exists between the natural ecosystems, the economic system and the social and political
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institutions, but without subordinating the planet to the economy, but guided by the idea of
co-evolution and social equity.

The first steps of Ecological Economics were to search for a way to reconcile the economy
and the natural systems, through the integration of the theoretical approaches of biology and
economics, which implied the cooperation of scientists from both areas and a willingness to
learn about the content and theory of another discipline. Today, this idea is considered almost
as something conventional within the scientific community, although it is not necessarily
recognized as Ecological Economics; but the consideration of its principles are increasingly
common, including the idea of the complexity of the natural system and the interactions that
are established by the economic system on the natural system, based on the activity of each
economic sector (Holland, 2004).

Scientists and others who study the subject have declared that today’s environmental
changes are unprecedented, due to their speed as well as their character, while these changes
also reflect important changes in social attitudes. Both dimensions justify the rise of disciplines
and approaches that integrate a greater number of explanatory elements and propose diverse
alternatives that respond to these new needs.

These new needs of society go far beyond a search for information and a greater
understanding of natural ecosystems dynamics and in general, complex systems (Holland,
2004). In this sense, Daly claimed that “biologists have now accepted the fact that we- the
economists- cannot save the environment in an isolated way, parting from economic and social
problems, that is why Ecological Economics is basic” (Daly, 1992).

In its first stage, Ecological Economics was emphatic in insisting on the relationship
between the natural and the economic systems as a single, connected and interdependent
system. It counted the cycles of matter and the energy flows, analyzed the discrepancy between
economic time and biogeochemical time, and stressed the obvious fact that economic cycles
should consider not only obtaining raw materials but also the reincorporation of residues
(Martinez Alier, 1996).

Nevertheless, later on, at the dawn of the 21st century, the eco-integrating approach of
ecological economists incorporated the idea of social metabolism to its analysis, an approach
that connects the material and energy flows between society and nature. For Victor Toledo,
the social metabolism is an act of appropriation of nature through which “human beings
make a fragment of matter/energy transit from the natural space to the social space (Toledo,
2003:139)”. It refers to the productive and extractive activities that are performed by human
beings that depend on the level of socio-economic development, incorporating a historical
component that has become more complex in the actual global capitalist scenario, due to
the accelerated rate of extraction and use of natural resources, whose effects on the affected
societies are provoking social movements linked to the defense of community resources and
territories, and to the search for alternative governance schemes and systems for relating to
nature. Ecological Economics has become increasingly complex, incorporating the analysis of
socio-environmental movements (Barkin et al., 2012).

This collection of essays starts from the recognition of the global damage and disruption
resulting from the abuse of the use of natural resources, and of the impacts on the environment
caused by the excessive and complex consumption of modern societies, which has marginalized
innumerable of communities. It brings together some of the works presented at the XV
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International Congress of the ISEE, which took place in the colonial city of Puebla, in Mexico.
It lends particular attention to the responses of diverse groups of actors that have reacted with
theoretical and productive proposals, as well as with social movements and confrontations for
the defense of territories that are being impacted at the local level with global repercussions.
The book is organized in six parts that address the general themes that were discussed and are
considered central in the debate between the reigning economic system and its environmental
and social effects.

a) The Ecological Economics Paradigm

From an academic perspective, the first works that echoed during the 70’s called attention to
the detrimental effects of the economy on the environment, as a consequence of the economic
activities of the existing economic model. That line of theoretical debate offers a serious defense
of the need for a paradigm shift moving towards a model that is more connected and sensitive to
nature. This section includes three articles that address the principles of Ecological Economics:
1) explaining with some detail the social metabolism model; 2) suggesting the centrality of the
concept of “caring” for society and its natural heritage in the context of population decrease;
and 3) an analytical proposal that integrates thermodynamics with social and productive
phenomena, so as to create an instrument that can contribute to the formulation of ecological
policy towards the future.

b) Energy transition

The current model based on the use of fossil fuels clearly reflects its irrationality. At the
international level, public policy priorities point to the need for a transition to other types
of renewable and “clean” energies, which offer an alternative for the necessities posed by a
modern society. Now, there are several critiques that point to the idea that the present levels
of exosomatic energy consumption have risen and that even transitioning to new types of
energies will not be enough, if we don’t contemplate a process of consumption reduction in
the frame of a logic of de-growth.

c) Ecosystem services

One of the central positions in the environmental debate is the need to put the conservation of
ecosystems at the center of decisions. This requires ascheme of social participationincorporating
a logic of community and of society’s well-being, considering the human species to be an
integral part of the natural system. This section presents four articles with an orientation that
is mainly conservationist and a strong critique of the anthropocentric and economic approach
to the treatment ecosystem management.

Two of these chapters refer to Mexico and confirm the difficulty in inducing local
populations to engage in conservation actions without taking into account their multiple
and complex concerns to strengthen their communities. The article about a wetland in India
emphasizes the need to consider the basic needs of the population in any protection program.
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The analysis about species at risk of extinction is compelling: it concludes that there is a need
to embark on a de-growth path if we are to live within the present planetary limits.

d) Economy and sustainability

Sustainability is directly associated to development (in its economic, social and environmental
spheres), posing the question of whether it is possible to reconcile caring for the environment
with social equity in the economy as we know it today. This “economic sustainability” is
proposed as an aspirational goal, a topic for ample debate. It is no surprise then that this
section is the largest, with eight chapters written by 18 authors. It is here where we note the
profound differences among participants and abundant evidence that present policies are not
contributing to the mitigation of these contradictions.

The research presented in this part reflects the enormous difficulty in operationalizing
effective programs to promote social and economic well-being. There are many communities
and proposals to re-orient production in less destructive directions, but in many instances
the dominant actors in society redirect these efforts for their own benefit. The “payment for
environmental services” scheme implemented in Mexico only avoided some market pressures;
the study of an indigenous community in Mexico shows how it is advancing in protecting its
forests, adopting ways to organize politically and socially that reflect a different relationship
with their surroundings, based on a traditional system of beliefs. Similarly, the education
program focusing on the harm caused by mercury in Bogotd was able to influence the public
agenda. In contrast, the evolution of public debt in Argentina contributed to the swelling of
the ecological debt through a process of unequal exchange; the implicit optimism in searching
for another way to conceptualize economic growth in the United States is the focus of the
analysis, which shows that the fiscal and ecological deficits in this country are growing pari
passu.

The three reports coming from Asia offer varying visions. The development of the Mekong
Basin has turned sand into a commodity for the construction sector, threatening ecological
equilibrium in the zone; in India, a renewable energy program could propel the creation of
employment, but it is not clear if this would be accompanied by good working conditions; a
study in Japan shows the value of a new instrument that identifies integral strategies (systems
approach) to defend fragile coastal environments.

e) Environmental and social conflicts

In the process of constructing a new paradigm that incorporates the environment as a priority,
social participation occupies an important role that allows for a diversity of perspectives and
initiatives. This activism arises in response to direct impact of and need to construct alternative
governance schemes for the incorporation of new options for community life, which may
strengthen social fabric, in harmony with nature. The six chapters present a variety of cases.
Three are based on concrete experiences while the others are analytical approaches that reveal
how the divergence between the interests among distinct groups is being considered by
analysts.
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The Brazilian account documents the struggles for environmental justice at a global scale;
this work systematizes part of the information for the largest country in Latin America. The
first Mexican chapter presents an example among many, where communities are protecting
their forests as part of a strategy to ensure and improve their well-being; Mexico is the country
in the world where forests are best protected by local community organizations. The other
Mexican case documents the importance of environmental services for the community, but
identifies the fragility of the program at present; the study addresses possible strategies to
improve the situation.

The other chapters adopt more analytical approaches. One concentrates on
environmental ethics, examining indigenous value systems as a basis for their reformulation.
The following chapter provides an understanding of the origins of “Buen Vivir” in the new
Bolivian constitution; it offers an introduction for many ecological economists who are not yet
familiar with this concept. The third contribution contrasts the tradition of orthodox economics
with the need to introduce “man” in a relationship with the planet as the center of the analysis,
common in many indigenous cosmovisions.

f) Agroecology and sustainable food systems

Ecological Economics has concentrated on the construction of concepts and concrete tools
to advance towards an alternative social model in its different sectors. In the case of the
agricultural sector, it is very evident that the agroindustrial model has very negative impacts,
derived from the use of agrochemicals and practices that destroy soils and aquifers, causing
not only the deterioration of the land and natural resources, but also severe damage to animal
and human health. In this scenario the transition from agrofood systems to agroecological
practices is proposed as an alternative for restoration and as a response to the harmful impact
of industrialized agriculture. In this last section, four articles about agricultural systems
incorporate Ecological Economics in their analysis, be it for local consumption or to participate
in the market, offering something different, something that is in closer harmony with nature
and human well-being.

The first, based on the Mexican agricultural structure, examines the potential for Mexico
to regain its self-sufficiency in basic foods. The second contribution is based on a large-scale
experience to promote the organic production of fruits and produce and their integration
in direct-consumer commercialization networks; this case is an excellent example of how
researchers can impact directly on the well-being of their collaborators, through extension and
organizational programs. The third analysis examines the experience from Argentina, where
the situation is not so encouraging. Regardless of knowledge and resources, the agroindustrial
and extractivist model has not been replaced by the alternative that the author has promoted
during many years. The last chapter shows the relationship between agroecology and the Latin
American version of radical Ecological Economics. It offers a clear explanation illustrates the
origins of the profound differences among the different “schools” in this field.
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RESUMENES

I. ECOLOGICAL ECONOMICS AS A PARADIGM

SOCIAL METABOLISM: A CONSTRUCT FOR TEACHING AND RESEARCH IN ECOLOGICAL ECO-
NOMICS

David Barkin Rappaport

RESUMEN

Ecological economics offers a way to approach the relationship between societies and the
natural world. The concept of social metabolism (SM) offers an approach to systematizing this
relationship by examining the biophysical basis for social processes.

In its most didactic form, SM breaks down these processes into five discrete stages in the
social and productive process between the use of resources and the disposition of wastes:
appropriation, transformation, circulation, consumption, and excretion. This analytical
approach elegantly incorporates many of the issues examined by ecological economists,
especially the particularly important contributions of Nicolas Georgescu-Rogen in his seminal
work on the Entropy Law (1971) which describes the material limits to human activity, although
it does not determine our history.

In this paper, I will trace some of the ways in which SM has been used productively to
describe productive developments and to offer insights into the differences between those
processes that are destructive and those that contribute to an optimal satisfaction of social needs
while taking into account the natural boundaries within which they operate. The presentation
identifies the institutional and cosmological elements that influence these differences.

NOTION OF CAPITAL BASES: WHAT LESSONS ARE LEARNED ABOUT ECOLOGICAL ECONOMICS
FROM ]APAN'S EXPERIENCE AS A POPULATION DECLINING SOCIETY?

Hidefumi kurasaka

RESUMEN

The population of Japan entered a declining process in 2008. This makes it difficult to make
GDP as suitable economic indicator. In addition, labor shortages in industrial sectors such
as agriculture, forestry and fisheries, nursing care, construction, transportation have become
serious. I will show that the experience of population reduction in Japan helps to build an
economic theory of degrowth.

In this paper, I define the term capital base as an existence with a mechanism that brings
usefulness, and that is not lost by giving usefulness. This is a concept equivalent to “fund
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- service resources” in ecological economics. The capital base is not lost by use, but it is an
irreversibly lost entity by exceeding the threshold. “Care” of the capital base can extend the
period during which the capital base can be used, and can increase the amount of service
provided per unit time. “Care” does not create something new. It is necessary to recognize
“care” as a different concept from “production” which creates something new service.

Regarding the extent to which the capital base should be “cared for”, meaningful answers
cannot be obtained from price adjustment in the market. These levels need to be socially
decided through collective decision-making processes based on off-market principles. The
labor demand for care will be decided according to the existence of the capital base that will
be maintained and managed in the future. This labor demand is not always satisfied by labor
supply from the labor market. If it is not satisfied, it must raise labor demand or reduce the
amount of capital base to maintain. We should intervene in the market to realize the “full care”
state. This “full care” must become a new economic indicator aligned with GDP.

A POLICY COMPASS FOR ECOLOGICAL ECONOMICS

Michele Friend

RESUMEN

A policy compass makes a mathematical aggregation of several statistics. The result is one
arrow on a trisected circle representing three general qualities: harmony, suppression and
passion. The construction combines quantities, qualities and cultural or emotional reaction to
statistical data. A compass can be constructed for any institution. Policy can then be based on
the position and length of the arrow, and the process of constructing the arrow.

The adaptation for ecological economics concerns two points: one is that we make
three separate compasses: one for the eco-sphere, one for the socio-sphere and one for the
economic sphere. The compass for the eco-sphere is the largest, so has the most influence on
the final arrow reading. The size of the socio-sphere compass is between the eco-sphere and
the economic sphere. This reflects the idea central to ecological economics that the economy
depends on society, and society depends on the natural environment. The other point is
that the construction of the compass for the eco-sphere is done in terms of thermodynamic
parameters and eco-system health indicators. The indicators sometimes are, and sometimes
use, the algorithms of the SAGE-P system of accounts.
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II. ENERGY TRANSITIONS

TESTING THE DYNAMIC RELATIONSHIP AMONG CO2 EMISSIONS, ECONOMIC GROWTH, ENER~
GY CONSUMPTION AND TOURISM DEVELOPMENT. EVIDENCE FOR URUGUAY

Juan Gabriel Brida
Bibiana Lanzilotta
Fiorella Pizzolon

RESUMEN

Some authors argue that the tourism sector has the problem that is “addicted” to growth and
this fact is incompatible with sustainable goals. The literature in this area shows evidence that
the environmental Kuznets curve (EKC) hypothesis induced by tourism is verified, with some
differences between developed and developing economies.

In previous empirical research on country-studies, linear cointegration techniques and
Granger causality test are usually applied in order to test the EKC hypothesis. The present
study explores the linkages between CO2 emissions, economic growth, energy consumption
and tourism development for Uruguay without imposing -a priori- any parametric model, in
order to investigate the presence of nonlinearity in the relation, as is postulated by the EKC
hypothesis. The paper empirically examines the dynamic long run relationship among these
variables, using data for the period 1960-2014.

Within this framework, we test the existence of nonlinear cointegration relationship and
the causality applying nonparametric tests. Our findings show that this methodology provides
a more suitable way to represent linkages between the variables under study for the case of
Uruguay. Nevertheless, the evidence with respect to the causality between tourism growth
and CO:2 emissions is weak. Policy implications, limitations of the study and future research
are proposed and discussed.

LA DIMENSION ENERGETICA EN EL METABOLISMO URBANO: LA PREMURA POR LOS INDICA-
DORES REGIONALES Y URBANOS EN MEXICO

Jorge Hurtado Lépez
Jorge Antonio Mejia Rodriguez

RESUMEN

El propésito del trabajo reside en explorar la dimensién energética en el paradigma del
metabolismo urbano. Si partimos de la premisa general de que todo ser vivo funciona gracias al
movimiento (energia) de su sistema metabdlico, entonces, por analogfa, el flujo energético que
recibe una regién y /o ciudad, le permite en la préctica, el funcionamiento de sus componentes
econémicos y sociales que la integran. Por ende, al igual que un ser vivo, el desarrollo regional
y urbano requieren de un suministro energético continuo que le permita movilizar la entrada
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y salida de fluidos y materiales, para su pleno sostenimiento. De lo contrario, la posibilidad
real de una ruptura social del proceso metabdlico estd presente. En tal sentido, el objetivo
del trabajo reside en realizar un primer acercamiento al objeto de estudio, acorde al siguiente
planteamiento: ;Existe la posibilidad de rupturas metabélicas (sociales) a falta del suministro
energético? Asimismo, ;Se cuenta con indicadores energéticos a escala regional y urbana en
Meéxico? ;Cudles y qué tipo de indicadores debieran generarse en el corto, mediano y largo
plazos? El método a seguir consistié en efectuar una revisién cuantitativa y cualitativa de
los indicadores energéticos disponibles. Los resultados del trabajo permitirdn contar con
elementos para sugerir propuestas orientadas a destacar la necesidad impostergable de contar
con indicadores energéticos a esa escala territorial, para medir la magnitud del deterioro
ecolégico y social implicito en dichos procesos productivos.

ANALISIS DEL SISTEMA DE EXTRACCION DE PETROLEO A PARTIR DEL USO DE LA TASA DE
ReTORNO ENERGETICA (TRE) PARA EL CASO DEL ECUADOR

Rony Parra

RESUMEN

Analizar el sistema de extraccién de petrdleo del Ecuador a partir del cdlculo del consumo
de energfa por unidad de produccién en los diferentes bloques petroleros en operacién, para
lo cual se utilizard como un indicador la Tasa de Retorno Energético TRE, cuya ecuacién esta
dada por: TRE = Cantidad de energia subministrada/ La cantidad de energia utilizada en el
proceso de suministro.

El estudio se basa en el entendimiento del metabolismo energético en los procesos, para
lo cual se construy6 una gramadtica del sistema que fuera comun para todos los bloques,
identificandolas entradas, procesos de transformaciény salidas de energfa. Luego se caracterizé
el tipo de tecnologia y el combustible utilizado en la generacién térmica de electricidad, para
finalmente compararlo con la produccién petrolera entregada por cada bloque al Estado
ecuatoriano en un punto de fiscalizacién

Se observa que el gasto energético en los procesos de extraccién petrolera es considerable,
teniendo en cuenta que en el 2016 se consumieron 1,481 millones de barriles de crudo, 4,488
millones de barriles de diésel y 2,943 millones de pies ctibicos de gas, para extraer 176 millones
de barriles de petrdleo. La tasa de retorno energético calculada es de 28,5:1, lo que implica que
en los bloques ecuatorianos por cada unidad energética invertida se obtiene 28,5 unidades
energéticas entregadas al consumo de los procesos econémicos
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LA TRANSICION ENERGETICA EN MExico. EN EL MARCO DE LA REFORMA ENERGETICA

Diana Patricia Rivera Delgado
Graciela Carrillo Gonzélez

RESUMEN

Los graves problemas que se enfrentan de contaminacién ambiental, dependencia de los
combustibles fésiles y eficiencia energética han orillado a la busqueda de alternativas que
desde la politica publica de varios paises, ya apunta hacia una transicién energética. Para
moverse hacia un nuevo patrén energético es necesario modificar el modelo productivo y
en ello las institucionales juegan un papel fundamental normando el quehacer publico y
privado, direcciondndolo hacia este nuevo arquetipo social/econémico. El antecedente para
la transiciéon en México se dio con el Programa Sectorial de Energia 2007-2012, que recoge el
compromiso del pafs para impulsar acciones que contribuyeran a la mitigacién del cambio
climético, después de varios intentos ante el Congreso de la Unidn, en el afio 2013 se aprueba
la llamada Reforma Energética (RE). Este trabajo aplica la metodologia de mineria de texto
para analizar los documentos generados en la RE que promueven la transicién a energias
limpias, sustentables y eficientes.

Los resultados de la mineria de textos arrojan una serie de conceptos que reiteradamente se
incluyen en las leyes primarias y secundarias vinculadas a la RE y dan indicios de una serie de
elementos que derivan de una reforma que se impulsé en el marco de un gobierno orientado a
promover la participacién privada nacional e internacional en los procesos de modernizacién
y explotacion de los recursos naturales para la generacion de energia. Finalmente se presentan
una serie de reflexiones derivadas de los planteamientos de la teoria de transiciones energéticas
y su relacion con el contexto actual que se vislumbra para este sector en el actual gobierno.

ARE CLIMATE CHANGE POLICIES COUNTERPRODUCTIVE? A CRITICAL APPROACH TO THE
GREEN PARADOX

Jordi Roca Jusmet

RESUMEN

Hans-Werner Sinn (2008; 2010) utiliza el concepto “paradoja verde” paraindicar que la mayoria
de politicas para reducir las emisiones futuras de carbono estdn condenadas al fracaso: los
propietarios de combustibles fésiles reaccionardn avanzando y no atrasando la extracciéon
para evitar su pérdida de valor futuro. El objetivo de la ponencia es discutir la importancia
que puede tener este fenémeno.

Analizo criticamente la base tedrica que conduce a la conclusién de Sinn. Su punto de
partida es la version mds simple del modelo de Hotelling sobre precios de los recursos no
renovables (1931). La conclusién no es pertinente cuando los costes de extracciéon de diferentes
explotaciones son —como en la realidad- diferentes. Ademds de esta critica “interna”, cuestiono
aspectos claves del modelo: 1) su concepto de equilibrio no considera adecuadamente la
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incertidumbre sobre el futuro; 2) no tiene en cuenta que la extracciéon de recursos requiere
inversiones que impiden aumentar la oferta inmediatamente y comportan costes hundidos o
irreversibles.

El pesimismo extremo de Sinn es injustificado. Es cierto que: 1) la dnica garantia de
disminuir las emisiones de carbono serfa aplicar de forma efectiva un limite global a las
emisiones (o de las cantidades extraibles de combustibles fésiles); 2) la “paradoja verde” es
una posibilidad tedrica. Sin embargo, las politicas orientadas a cambiar los estilos de vida y
hacia la transicién energética en general no serdn inttiles y mucho menos contraproducentes
sobre todo cuando son radicales y no se aplazan a un futuro lejano.

ITII. ECOSYSTEM SERVICES

EL CAPITAL Y LA PRODUCCION DE SUJETOS CONSERVACIONISTAS. EL CASO DE SAN JuaN
RAYA Y LA RESERVA DE LA B10SFERA TEHUACAN-CUICATLAN

César Durdn Zepeda

RESUMEN

A partir de la creacién de la Reserva de la Biosfera Tehuacdn-Cuicatldn, en 1998, las actividades
econdmicas de la poblacién de San Juan Raya, Zapotitldn Salinas, Puebla, se modificaron y
encaminaron hacia la organizacién de actividades ecoturisticas. Este cambio respondié a la
implementacion de politicas ambientales neoliberales, cuya justificacion es la conservacion de
lanaturaleza, aunque generaron conflictos sociales en la localidad. El objetivo de esta ponencia
es dar a conocer algunos de estos conflictos derivados de las disputas por la apropiacién de
los recursos naturales y financieros disponibles en y para la Reserva de la Biosfera Tehuacédn-
Cuicatldn. Para esto, se partié de la premisa de que la conservacién de la naturaleza forma
parte del ciclo histérico de transformacién y expansion del capital en la que ha encontrado un
nuevo horizonte para la acumulacién. Se aplicaron un conjunto de técnicas cualitativas como
la observacién participante, la observacion directa, entrevistas, estancias de campo y una
exhaustiva revisién bibliogréfica que, articuladas con un andlisis teérico de corte marxista,
dieron como resultado una etnografia sobre la conservacién. Algunas de las conclusiones
apuntan que los conflictos sociales en San Juan Raya no se resuelven, ni se contienen debido a su
cardcter estructural e histérico; también a que las dreas “naturales” protegidas se convirtieron
en depositarias de un capital financiero “exclusivo para la conservacién” que ha transformado
a las poblaciones en “sujetos conservacionistas”.
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EcoNoMiIC VALUATION OF VEMBANAD WETLAND ECOSYSTEM, INDIA

Durga Ar

RESUMEN

Valuation of ecosystem services of wetland with its potential to influence environmental decision
play a substantial role in maintaining the ecological balance and ensuring the sustainable
livelihood of the human community. However, due to unsustainable development practices
followed these wetlands are under pressure and an understanding of total economic value
of these fragile resource is highly essential for an economically justifiable decision making.
The present paper analyses the economic value of Vembanad wetland in India by focusing on
the provisioning services and determinants of willingness to pay of the stakeholders for the
improved conservation.

The estimation of the economic value of the wetland system with special reference
to provisioning services (coir retting, human consumption and irrigation for paddy) was
determined by employing a production function approach. viz. Quadratic and linear
production function approach. To determine willingness to pay of the stakeholders for the
improved conservation, contingent valuation method - iterative bidding game for domestic
households and coir processing industries) and travel cost method (for tourists) was employed.

The study reveals that conservation measures have to be scaled up so that good water
is available for consumption and other activities in the household and for the coir retting.
The monetary value attached to the wetland ecosystem signifies the economic importance
as well as the conservation efforts like setting up of waste water treatment plants in the area.
Furthermore institutional arrangements like activities of tourism promotion council should be
enhanced so that people continue visiting the site at the expense of their travel cost.

ECONOMICS IN THE ANTHROPOCENE: SPECIES EXTINCTION OR STEADY STATE ECONOMICS

Joeri Sol

RESUMEN

At the dawn of the Anthropocene, continued economic growth carries the risk of irreversibly
damaging the global carrying capacity. Using the International Union for the Conservation
of Nature Red List of Threatened Species (2016), I calculate expected extinction rates during
the coming century for 557 regions. I illustrate that these rates exceed the planetary boundary
formulated by Rockstrom et al. (2009) virtually everywhere and increase with population
density and GDP per capita. By doing so, this paper contributes to an ongoing debate whether
absolute or relative scarcity is more relevant to economic thought. My findings suggest that the
conservation of nature requires degrowth and the transition to a global steady state economy.

“I cannot, therefore, regard the stationary state of capital and wealth with the unaffected aversion so
generally manifested towards it by political economists of the old school. I am inclined to believe that it
would be, on the whole, a very considerable improvement on our present condition.” John S. Mill (1848,
Book 4, Chapter 6)

31



Ecorocicar Economics AND SociaL-ECcOLOGICAL MOVEMENTS. S(‘IEN(‘E, POLICY AND CHALLENGES TO GLOBAL PROCESSES IN A TROUBLED WORLD

¢ES POSIBLE RESTAURAR Y CONSERVAR HUMEDALES MIENTRAS SE PROMUEVE EL DESARRO-
LLO COMUNITARIO?: UN RETO TRANSDISCIPLINARIO EN LA SUBCUENCA Nuxco, MExico

Sandy Astrid Medina Valdivia
Carmen Maganda Ramirez

RESUMEN

Esta ponencia argumenta la necesidad de dedicar mds esfuerzos trans e interdisciplinarios para
identificar y reconocer las perspectivas de los actores sociales -beneficiarios locales directos-
respecto al manejo de los ecosistemas que les rodean. Miltiples programas de conservacién de
la naturaleza se implementan bajo enfoques de escaza consideracion de los aspectos sociales,
sin embargo, el involucramiento de los actores locales permite entender la relacién que
guardan las comunidades con los sistemas naturales y la seleccién de modelo adecuado de
conservacion. En ese sentido, el objetivo de este estudio es abordar el tema de conservacién de
la naturaleza desde la éptica transdisciplinar combinando un enfoque comunitario de manejo
de los recursos naturales, con el andlisis de las percepciones sobre servicios ecosistémicos y
la participacién de los actores comunitarios en la restauracién ecolégica de manglares en la
subcuenca Nuxco.

IV. ECONOMICS AND SUSTAINABILITY

DEL PROYECTO DE AULA A LA POLITICA PUBLICA: EDUCACION Y SERVICIO EN RELACION CON
LA CONTAMINACION POR MERCURIO EN BoGoOTA, COLOMBIA

Cristian Julidn Diaz Alvarez

RESUMEN

Esta experiencia académica y profesional muestra que el desarrollo de proyectos de aula en
el tema de los conflictos ambientales urbanos, puede dinamizar investigaciones formales
y extension solidaria con incidencia en la gestion ambiental y la politica pudblica. Desde la
metodologia de aprendizaje y servicio en la docencia, se articularon durante cinco afios la
investigacion bdsica y aplicada, y la extensién solidaria, propiamente en lo relacionado con
la contaminacién por mercurio en Bogotd, Colombia. El proceso inicié con la formulacién y
desarrollo de proyectos de aula en asignaturas seleccionadas; posteriormente se materializaron
investigaciones financiadas y consultorias gratuitas cuyos resultados se sistematizaron y
comunicaron en medios académicos y de comunicacién masiva. A lo largo del proceso se
evidenci6 la presencia de mercurio en la ciudad y la existencia de un ciclo urbano que esta
afectando la calidad ambiental y la salud ptblica. Asi mismo, se logré el empoderamiento
de individuos y comunidades quienes estan exigiendo a los poderes Ejecutivo, Legislativo y
Judicial acciones claras de prevencién, mitigacién, control y remediacién de la contaminacién;
asi como la atencién de casos de toxicoldgicos. Finalmente, se logré definir una agenda politica
con relacién al tema del mercurio en Bogotd y el pafs, en el marco del Convenio de Minamata.
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EL INTERCAMBIO ECOLOGICAMENTE DESIGUAL COMO NEXO ENTRE DEUDA EXTERNA Y DEU-
DA ECOLOGICA

Guillermo Peinado

RESUMEN

A través del concepto de Intercambio ecolégicamente desigual se busca visibilizar los flujos
de materiales y energia escasamente remunerados hacia el resto del mundo desde Argentina
y se pretenden visibilizar las conexiones que transforman a los paises deudores financieros en
acreedores de una creciente Deuda ecolégica.

En funcién de ello el presente trabajo busca determinar la existencia (o no) de situaciones
de Intercambio ecolégicamente desigual en Argentina a partir del indicador biofisicos de la
huella ecoldgica para el periodo 1961-2013, y de las Cuentas Nacionales publicadas por el
Banco Mundial en el mismo periodo. Posteriormente se estima la deuda ecolégica como el
equivalente (monetario y biofisicos) del déficit ecolégico, siendo éste tiltimo la diferencia entre
la huella ecoldgica y la capacidad de carga de cada pais y se compara su evolucién con el
endeudamiento monetario externo publicado por el Banco Mundial (1970-2017).

En simultdneo con el creciente endeudamiento monetario externo (1970-2017), este
indicador multicriterio refleja la existencia de un profundo intercambio ecolégicamente
desigual y crecientes procesos de pérdida ecoldgica en Argentina (1961-2013). De esta manera
se evidencia que la deuda monetaria externa y la deuda ecoldgica estdn estrechamente
relacionadas.

De esta manera, la sustentabilidad econémica entra en tensioén con la sustentabilidad
ambiental, y comercio internacional se convierte en un vector de provisién de sustentabilidad
ecoldgica a los paises centrales a través de un Intercambio ecolégicamente desigual forzado
por la posiciéon de deudor monetario, que sin embargo deberia estar transformando a paises
como Argentina en acreedores de una creciente Deuda Ecolégica.

RESPONDING TO ECONOMIC AND ECOLOGICAL DEFICITS
Jonathan Harris

RESUMEN

Macroeconomic theory has been shaken up in the wake of the financial crisis, with neoclassical
approaches proving inadequate to analyze or respond to the need for policy action. I have
proposed a “green Keynesian” approach, combining the radical Keynesian analysis of the
need for activist policy with ecological priorities such as drastic carbon emissions reduction.

In the years since the financial crisis, both economic and ecological deficits have increased.
This poses a challenge for “green Keynesian” policy. It is therefore necessary to have effective
analyses to measure and respond to ecological deficits, and policy measures to deal with
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economic deficits. This paper proposes a new approach to measuring ecological deficits, and
a new perspective on economic deficits and debt. The analysis involves reconceptualizing
economic growth and degrowth, and provides an alternative to current U.S. policies under the
Trump administration, which are contributing to widening both deficits.

PROPERTY RIGHTS AND THE ECONOMY OF SAND IN THE MEKONG DELTA AN INQUIRY INTO
LAW IN THE ANTHROPOCENE

Oliver Braunschweig

RESUMEN

Human society has become a major force of planetary change. This paper advocates an
ecologically informed notion of property rights, in which human societies are considered a
niche building species.

Human niche-building in the Mekong Delta has long been a force structuring the interplay
of sand and water. Traditional agriculture is thus political and yet still embedded in the
ecological processes of the region. But green-revolution agriculture intensified the de-coupling
from these natural cycles, and sand has become an essential commodity in the construction
sector. Property rights arguably structure these systems. To elucidate their role, international,
national, and local aspects of political and property rights are considered and contrasted with
traditional (ethno-ecological) notions. This paper draws on existing historical, ethnographic,
sociological, political, and ecological work.

A POLICY PROPOSAL FOR GREEN JOBS IN INDIA: A QUANTITATIVE ANALYSIS ON INCLUSIVITY
OF GREEN JOBS

Rohit Azad
Shouvik Chakraborty

RESUMEN

The green energy has shown great potential to generate wealth and jobs. Our estimates show
that for every million US dollars invested in the Indian economy annually, the total number
of jobs generated through our green energy program will be 197 jobs compared to only 82
jobs in the fossil fuel program. To the best of our knowledge, for the first time in the literature,
this study analysed the composition of employment to reflect on the type and quality of jobs
created through investments in the green energy program in India. The renewable energy
sector and the energy efficiency sector generates 216 and 161 jobs respectively per million
USD of investment. The bioenergy sector is the most labour-intensive sector. Within the
energy efficiency program, weatherization and building retrofits seem to be the most labour-
intensive sectors. Regarding the composition of employment, the green energy program is
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more progressive than its fossil fuel counterpart, whether we look at it through the lens of
gender, region, caste or skill. This study argues that in the long-run, building a green energy
economy in India, as opposed to expanding its existing fossil-fuel dominated energy system,
will generate both significant opportunities and challenges in terms of the employment effects.
The opportunities exist since there will be an overall net gain of employment in the economy
with the expansion of the green energy program. The challenges, then, will be to encourage
and support these workplaces to become increasingly organised and formalised such that this
expanding workforce benefits from better quality jobs, higher and stable earnings, and other
employment benefits like health insurance, pension and enhanced social security. This paper
presents a green energy policy proposal, which not only has a higher employment potential
but also delivers higher growth to the economy because of the increased fiscal expenditure
that this program entails.

STUDY OF THE CONTRIBUTION OF SUSTAINABILITY INDICATORS TO THE DEVELOPMENT OF
SUSTAINABLE COASTAL ZONES - A SYSTEMS APPROACH. WESTERN ]APAN

Uehara Takuro
Takeshi Hidaka

RESUMEN

Sustainability indicators are an important management tool used to realize and sustain
the desired state of coastal zones. They simplify, quantify, analyze, and communicate the
complexity of coastal zones. However, because of such simplification, indicator selection
needs to consider two primary issues, namely, the causal relationships between indicators
and other components of the coastal zones as a complex social-ecological system, and the
contribution of the selected indicators to management goals (e.g., sustainable coastal zones).
Since the root cause of these issues is the “systemness” of coastal zones, which is difficult to
capture with indicators, this study applied Causal Loop Diagrams (CLD) as a type of systems
approach as a solution; As a case study, the sustainability indicators set in the action plan for
Omura Bay, Western Japan, were translated into a CLD. The plan was aimed at realizing and
sustaining “Satoumi,” a Japanese concept of desirable socio-ecological production landscapes.
This study showed that the CLD 1) helped indicator selection by assessing current indicators
and identifying those missing with regards to their contributions to Satoumi, and 2) identified
research priorities to verify hypothetical relationships that lack hard data.
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CONTROL Y GESTION SUSTENTABLE DEL TERRITORIO MICHOACANO. PUEBLO DE SAN FRAN-
c1sco PICHATARO, MICHOACAN, MExico

Wuendy Asuet Armenta Barrera

RESUMEN

El objetivo de la investigacion es indagar, analizar, estructurar y clasificar las estrategias
sociales, econémicas, politicas, legales y culturales que el pueblo de San Francisco Pichdtaro
ha realizado en los tltimos afios para defender, mantener y fortalecer su territorio de la
deforestacién, asi como la reconstrucciéon de su organizacién social y la revitalizacién de su
cultivo y cosecha de agua. La metodologia que se utilizard es la revisién del estado del arte de la
literatura publicada a nivel nacional e internacional, de las investigaciones realizadas en temas
relacionados, asi como la investigacién de campo en el territorio de San Francisco Pichdtaro, a
través de la observacion y la recoleccién de datos cualitativos de los procesos sociales, politicos,
culturales, econémicos y ecolégicos de estos grupos. La demanda de recursos naturales por
el Capital tensa a nivel ecosistémico y social a las regiones boscosas como el territorio de
San Francisco Pichdtaro. Estd localidad, situada en el municipio de Tingambato en el estado
mexicano de Michoacdn de Ocampo, es una zona boscosa donde atin se pueden encontrar
pinos, encinos y madrofios, entre otras especies de drboles y plantas. Es un pueblo purépecha
que a través de su cosmovision y autogobierno estan proponiendo estrategias de apropiacion,
uso y desecho de la naturaleza tomando en consideracién los procesos biéticos, al mismo
tiempo que persiguen generar bienestar ecolégico, econémico y social para la totalidad de la
poblacién (o la mayoria) que habita el territorio a través del trabajo colectivo que se organiza
en las asambleas comunitarias.

V. SOCIAL AND ENVIRONMENTAL CONFLICTS

CAN LOCAL ENVIRONMENTAL JUSTICE ORGANIZATIONS CHANGE NATIONAL POLICIES IN LA-
TIN AMERICA? SELECTED BRAZILIAN CONFLICTS

Joseph S. Weiss

RESUMEN

In this paper the author begins to answer this broad question. To what extent do local
movements develop into national struggles, organizing alliances and networks to pressure
for and achieve national policy change or better enforcement? Of a total of 103 local conflicts
reported by EJ Atlas (2018), the author selected 47 land and natural resource conflicts led by
six types of Brazilian movements. These efforts of environmental justice activism towards
sustainability are conceived as achieving five levels of conflict outcomes or scenarios, the
dependent variable: Of these, 1) 28 were completely unsuccessful, 2) 10, partially or temporarily
successful, 3) 8 managed to stop or change the project by collective action and / or litigation, 4)
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one changed national policies and 5) none moved toward ecologically sustainable societies, an
idealistic long-term view that socio-ecological struggles propose to achieve. With the fact sheets
from Ejolt questionnaires responses, published news reports and the author’s knowledge,
independent variables were built for the conflicts’ mobilization structures: 1) ties with the
movement’'s own national organizations, if any, 2) national and international networking; and
for their political opportunity structures: 3) each movement’s legal framework (constitutional,
legislative and/or policy), 4) adversary strength and 5) government opposition or support.
Regression analysis for the conflict sample indicated that a movement’s legal framework
and network building and support contributed to favorable outcomes while the strength of a
movement’s own national organization and adversary strength did not affect conflict results.
A similar analysis is underway on Colombian social and environmental mining conflicts. To
further these results, we propose that the EJ Atlas add these factors to its research agenda,
along with national movements representing local groups, networks, policy demands and
achievements.

COMMUNITY LOGIC AS A BASIS FOR SOCIO-ECONOMIC AND ENVIRONMENTAL RESILIENCE:
SanTA Cruz TEPETOTUTLA, OAXACA, MEXICO

Mara Rosas Baios

RESUMEN

The indigenous community of Santa Cruz Tepetotutla in Mexico provides an excellent
example of the resilience that goes far beyond the basic knowledge of how to identify changes
in the climate or of the mechanisms needed to protect against the impact of such changes.
The aspiration of sustainable development in terms of the integration of social, ecological
and economic systems is expressed in the construction of an ecological and socioeconomic
community model, which has the characteristic of having been built thanks to the resilience.
In possession of over 12,000 hectares of evergreen forest, with more than 26 species in danger
of extinction, the community faces a constant struggle between adaptation and resistance in
order to survive conditions of extreme adversity. Community logic understands the value of
conservation for the community, including for future generations and also for people outside
the community.
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SERVICIOS AMBIENTALES Y PERCEPCION SOCIAL: DELTA DEL Rio USUMACINTA, SURESTE DE
Mtxico

Vera Camacho-Valdez
Andrea Saenz-Arroyo

RESUMEN

En México muchos cuerpos de agua enfrentan graves amenazas por la actividad humana,
los rios conforman una parte central de los ecosistemas que existen dentro de las cuencas.
La cuenca del rio Usumacinta es reconocida por la alta diversidad biolégica y cultural que
posee, sin embargo, los asentamientos urbanos y los proyectos econémicos que rodean la
zona han generado una fuerte presién sobre los ecosistemas debilitando su funcionamiento,
lo que ha propiciado con el tiempo modificaciones importantes al entorno. El escenario que
se vive actualmente en esta cuenca hace necesario establecer modelos de gestién donde se
considere la finitud de los recursos y los limites de la diversidad de las especies. El objetivo de
esta investigacion fue por un lado describir de forma cualitativa y participativa los servicios
ambientales que constituyen la parte baja de la cuenca; y por el otro, analizar espacialmente
los ecosistemas y aplicar el método de transferencia de valores, para estimar los valores de
referencias de los servicios ambientales que de ellos se derivan. Los resultados indican que
las poblaciones rurales que habitan en esta zona dependen fuertemente de los servicios
ambientales de aprovisionamiento para su subsistencia, se encontré que las inundaciones
representan una de las mayores amenazas para la gente e incluso para la biota. Finalmente se
calculco que los humedales de la zona aportan un valor econémico de més de 13,000 millones
de délares al afio.

CONTAINING THE WORLD’S ENVIRONMENTAL PROBLEMS: AN INTERDISCIPLINARY APPROACH
APPLIED TO MALAYSIA

Choy Yee Keong

RESUMEN

To explore why international and national environmental treaties, laws and regulations have
been unable to make significant progress in arresting rapid global environmental changes,
and to suggest ways of mitigating the problematic situation.

The paper uses an interdisciplinary approach in analyzing the root causes of global
environmental change beyond the environmental dimensions with a view to finding practical
solutions to manage them. This involves a combination of a theoretical analysis of human,
environmental value, and ethical orientations, quantitative and empirical assessments of
the connection between international/national environmental protection initiatives and
global environmental changes, and field research using face-to-face interviews with over 400
indigenous people in the Borneo rainforests in Malaysia exploring their relationship with
nature, and the ethical and environmental implications.

The analysis challenges the paradox of global / national environmental protection measures
and highlights the relevance and significance of the contribution of environmental ethics in
healing our environmentally troubled world. It generates a holistic understanding of the
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human-nature relationship and provides logical and ethical ways of guiding us to intrinsically
understand the natural world around us and our place in it, hence shaping our environmental
attitude and commitment. The integrated analysis also elucidates a theoretically supported-
indigenous environmental value system to serve as ethical foundation for the articulation
of practical strategies and solutions to real-life environmental problems which cannot be
effectively managed using international/national environmental regulatory controlling
measures alone.

THE L1vING WELL DEVELOPMENT PARADIGM IN THE 2020-2025 AGENDA OF THE PLURI-
NATIONAL STATE OF BoLIviA

Eduardo Lopez Rosse

RESUMEN

Our continent was invaded 526 years ago by European colonizers who changed our traditional
livelihoods, conquered our local governments and almost annihilated us and through slavery
made us exploit our natural resources to benefit European kings. Times of change brought
hope for the exploited people of Bolivia in 2005; the MAS-IPSP, a socialist party led by Evo
Morales Ayma, the first Indian president of Bolivia, won the national election. During the
last twelve years, inclusive public policies were developed benefiting all people in the new
Plurinational State of Bolivia and one of the most interesting public policies is the rescue of
traditional values of the Inca times such as the Sumaj Kausay (Living Well, in English) which
is the principal political and social instrument in the MAS-IPSP party that drives all the public
policies since 2006. The Living Well has many people in favor and few against. There are
excellent experiences in Ecuador and it was conceived as an alternate approach to capitalism,
people-centered with a harmonious relationship to The Mother Earth. To continue in the next
six years after the 2019 Presidential election, the MAS-IPSP developed the Agenda Patriotica
2020-2025, a document based on thirteen pillars for the development of the Plurinational State
of Bolivia. These pillars deal with the development of six capitals: social, physical, natural,
cultural, economic, and human. It also has sixty six dimensions which must be implemented
for the proposed development objectives. This paper describes the causes that led to the
adoption of “Living Well” in The Plurinational State of Bolivia’s public policies, the Agenda
Patriotica 2020-2025 as a national guide for participatory development, and the description of
the opportunities and limitations of the Agenda.
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LA INSOSTENIBILIDAD DE LAS TEORIAS ECONOMICAS CONVENCIONALES FRENTE A LA TRIPLE
CRISIS; ECOLOGICA, ECONOMICA Y SOCIAL. UNA APROXIMACION A LA COSMOVISION INDi-
GENA EN MEXICO COMO RESPUESTA

Ismael Sdnchez Brito

RESUMEN

Las corrientes del pensamiento econémico moderno distan mucho de darle un papel
preponderante a la naturaleza, si bien es cierto que los tedricos de la economia clasica
como Adam Smith, Malthus, David Ricardo le daban un valor prioritario a la tierra, como
un recurso que agregaba valor, otros autores como Marx y los neocldsicos lo dejan de lado
totalmente para centrar sus andlisis en una visiéon totalmente antropocéntrica. Lo cierto es
que en ninguno de estos autores se observa la importancia de la naturaleza como fuente de
vida. En ese contexto y bajo estos marcos de andlisis dificilmente se puede hallar explicacién
a la compleja problemdtica ambiental, social y econémica que se enfrenta actualmente. Por
lo que es necesario realizar una reflexién acerca de la base teérica de la economia moderna,
los clésicos, neocldsicos y marxista, y su relacién con la naturaleza y preguntarse si el marco
tedrico es el adecuado para afrontar estos problemas o revisar otras fuentes del pensamiento
no necesariamente econdmicas basada en otras visiones, donde las relaciones ser humano-
naturaleza se reproducen de manera cotidiana y forman parte de la esencia misma de las
personas, esta vision proviene del pensamiento y filosofia de los grupos indigenas. El objetivo
de este trabajo es hacer un cuestionamiento al pensamiento econémico a ortodoxo y abrir
espacios a la reflexién y reconsideraciéon de la cosmovision de los pueblos indigenas de México
para entender y atender los complejos problemas ambientales que enfrentamos hoy en dia.

VI. AGROECOLOGY AND SUSTAINABLE FOOD SYSTEMS

AGRICULTURA ECOLOGICA Y SOBERANfA ALIMENTARIA EN MEXxIcO: EL POTENCIAL PARA
PRODUCIR MAIZ Y FRIJOL BAJO SISTEMAS DE PRODUCCION ECOLOGICA

Dario Alejandro Escobar Moreno

RESUMEN

Se presentan resultados de una investigacién que apoyan la propuesta de que México
desarrolle sus capacidades para la produccién de alimentos bdsicos a partir del impulso a la
agricultura ecoldgica, para la consecucién de la Soberania alimentaria. Se discuten de manera
critica los conceptos de Soberania y Seguridad Alimentaria, asi como los de Agricultura
convencional y Agricultura ecolégica. Se estima la capacidad de produccién de maiz y frijol
con base en resultados de investigacién de campo realizado por grupos de investigadores
de la Universidad Auténoma Chapingo en los estados de Oaxaca y Zacatecas, durante los
ultimos. Se proponen algunos lineamientos de como apoyar a la agricultura ecoldgica, con el
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objetivo de lograr la soberania alimentaria, desde las politicas ptblicas.

Los resultados muestran que México posee capacidad para producir suficiente maiz y
frijol en sus regiones campesinas, a partir de sistemas de produccién de agricultura ecolégica.
El impulso de los sistemas de produccién ecolégica de alimentos conllevaria a una mejora
sustantiva en la preservacion de los recursos productivos en el campo, beneficiaria a las
poblaciones campesinas y contribuiria a tener una alimentacién mds sana y nutritiva para la
mayoria de la poblacién.

LA CERTIFICACION ORGANICA PARTICIPATIVA EN EL TIANGUIS ORGANICO CHAPINGO, M-
XICO: AVANCES Y RETOS DESDE LA MIRADA DE LA AGROECOLOGIA

Laura Gémez Tovar
Rosa Cecilia Rodriguez Silva
Manuel Gomez Cruz

RESUMEN

Una de las mds importantes repercusiones de los problemas ambientales se ha puesto de
manifiesto en afectaciones graves a la salud de las personas, esta situacién abrié todo un debate
desde hace cerca de tres décadas sobre el tipo de alimentos que consumimos y la necesidad de
evitar el uso de agroquimicos para su produccién. Esta iniciativa ha incrementado la oferta de
productos sano, naturales, verdes u organicos y ello ha llevado también a la necesidad de hacer
certificaciones que permitan constatar y dar seguridad al consumidor de las caracteristicas de
los productos que compra y consume.

En el afio 2003 se conformé el Tianguis Orgdnico Chapingo, con el objetivo de abrir espacios
de venta para los productores y ofrecer alimentos sanos a los consumidores que habitan en los
alrededores de la Universidad Chapingo. Dos afios mds tarde se inicia con la tarea de certificar
los productos organicos ahi ofrecidos y ello deriva en la primera experiencia en México de lo
que hoy se conoce como certificacion participativa.

El objetivo de esta investigacion fue, a partir de 5 estudios de caso de productores del
Tianguis Orgénico Chapingo, detectar las principales fortalezas que se han creado dentro de la
organizacion, asi como las limitantes y retos que se enfrentan actualmente en este modelo de
certificacién orgdnica participativa. Se encontré como principales fortalezas el intercambio de
conocimientos valiosos entre los productores y el comité de certificacién; y la disciplina en la
revision estricta para ofrecer productos que cumplan con los requisitos. Entre las limitaciones
se observé la falta de tiempo para hacer visitas de campo; falta de conocimiento de los
productores sobre algunos estdndares importantes y la dificultad para mantener los registros
de produccién y ventas. Se corrobora que la certificacion participativa aporta a la agroecologia
mediante la conexién de dos enlaces valiosos para su crecimiento: los consumidores y los
productores, al favorecer sistemas de produccién sanos, locales, biodiversos, participativos y
de economia solidaria.
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ANALISIS DE LOS MODELOS AGRICOLAS Y LOS SISTEMAS AGROALIMENTARIOS EN AMERI-
CA LATINA Y EN LA ARGENTINA: UNA MIRADA PROPOSITIVA FRENTE AL ACTUAL ENFOQUE
GLOBAL

Walter Pengue

RESUMEN

Realizar un andlisis critico y propositivo sobre las actuales propuestas de catalogaciéon del
sistema agroalimentario mundial y promover un modelo ecolégico, agronémico y alimentario
(eco-agro-alimentario) sostenible para la América Latina y el andlisis del caso de Argentina.
Se aplicaron los marcos internacionales recientes con el fin de contrastar los actuales modelos
agricolas revisados y propuestos y la realidad latinoamericana. Se identifican las lagunas de
informacién y, en especial, aquellas situaciones donde es mds que destacable la propuesta
alternativa de la soberania alimentaria y las formas de acceder a la produccién y a los alimentos
en América Latina.

Luego se contrastan los dltimos avances globales con la situacién de los Organismos
regionales que trabajan con el tema como CEPAL y cémo existen o no posiciones encontradas
respecto a estas definiciones.

Finalmente se aplicé el framework al caso argentino y otros paises de la regién y se
presenta el andlisis matricial de resultados, identificando los escenarios e impactos de uno u
otro modelo propuesto en la region y el pais.

Es notable que a pesar de adherirse a las Metas del Desarrollo Sostenible 2015-2030, y los
importantes aportes de informacién dados en el marco del TEEB y el IPBES a los gobiernos, la
Argentina y la gran mayoria de los paises de la region estan siguiendo el andarivel dado por
la promocién de las exportaciones de commodities, la no inclusién de externalidades y la no
identificacion de invisibles ni intangibles.

Estas externalidades estdn presentadas y valoradas, como asi también el conjunto de
invisibles e intangibles integrados (huellas, mochilas y flujo virtual) y los costos en salud
invisibles que comienzan a identificarse en el sistema. Se presentan aqui y se analizan los
costos socioambientales en el pais y también una extrapolacién en la regién, de los impactos
producidos en especial por el modelo agricola industrial basado en transgénicos, agroquimicos
e intensificacién energética, que ya también comienzan a ser mencionados en los documentos
de base utilizados para el andlisis expuesto.

Se presentan las métricas dadas por las externalidades, intangibles e invisibles, identificadas
por cada modelo agricola y el sistema alimentario, en los planos regional, nacional y local.
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ECOLOGICAL ECONOMICS AND AGROECOLOGY: A TOUCH OF RADICALISM APPLIED TO
BraziL

Lucio André Fernandes
Décio Cotrim

The debate about theoretical perspectives to sustainability has opened up many diverse
possibilities. This paper aims to introduce the “Agroecology’ approach, developed in Brazil,
and its relation to the Ecological Economics (EcoEco) as theoretical contributions to this theme.
The methodology used in this paper is a theoretical review aiming at the comparison of the
two perspectives. These two approaches have been defined as sciences of sustainability, the
first in the field of agriculture and the second in the realm of economics.

Agroeocology can be understood from a threefold perspective: as a scientific approach
to sustainable agriculture, as a social movement, and as a practice. This conceptualization
allows us to understand Agroecology as an application of ecological principles in the design
and management of agroecosystems, as well as a methodology that comprises bottom up,
participatory and systemic approaches, from a co-evolutionary perspective. Ecological
Economics (EcoEco) has theoretical proximity with these agroecological ideas since it uses
the strong sustainability definition. Nevertheless, the strong sustainability definition is
approached differently by different branches of EcoEco. The closest to Agroecology seems to
be the radical EcoEco which includes not only a critical theoretical perspective, but also an
important political dimension, getting closer to the political ecology movement. In order to
achieve a conclusion we claim Agroecology is necessarily the sustainable agriculture of the
impoverished, an element that gives it political power as a social movement, a perspective
that is also very strong in the radical EcoEco.
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Social metabolism: a construct for teaching
and research in ecological economics

David Barkin Rappaport*

Introduction

Ecological Economics (EE) is developing along a number of diverging paths during its short
history. Although there is a vague general agreement that it is innovative in its insistence that
the economy should not be at the center of the social-ecological system in which we live, there
is no consensus on what that means for analysis or policy-making (Barkin et al., 2012, Spash,
2013). Clarifying the various strands of EE is not simply an academic exercise; rather, it is a
central part of an ethical and political debate of the role of science and its commitment with
“society” and the maintenance of appropriate levels of ecological resilience. It is a field deeply
concerned with the confronting the roots of the environmental problems that are generating
today’s complex crises.

This approach is qualitatively different from dominant versions of EE based (directly or
indirectly) on a conservationist vision of society, be it economistic or ecological. Its point of
departure is the methodology of the social metabolism (SM), enriched by other theoretical
perspectives that were central to the emergence of EE as a field (such as those of Georgescu-
Roegen, 1971, for example) as well as the plethora of rural praxis (often coming from the
cultures of indigenous peoples). This complex and multidimensional heritage is the basis for
our formulation of a “bottom up” version of radical EE.

* Profesor-investigador, Universidad Auténoma Metropolitana-Xochimilco, México. E-mail: dpbarkin@gmail.com
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Our work seeks to identify and understand the roots of the present socio-ecological and
economic crises. In this regard, it critically distances itself from two influential lines of analysis.
There is the dominant argument based on orthodox (neoclassical) economic theory that insists
on the possibility or necessity of promoting economic growth to generate the resources needed
to confront the crises; it proposes fixing appropriate prices on commodities (natural resources)
and environmental services to allow the market to attend to the problems of reducing over-
exploitation and degradation while controlling emissions (e.g., Barbier and Markandaya,
2013). At the other extreme of the spectrum, less influential but still quite important, are those
that accept the idea that continuing growth is the root of the problem of planetary balance;
they recognize that the prevailing social, economic and cultural system must subordinate
itself to the postulates of Deep Ecology (Naess, 2008) or Conservation Biology (Chicchén,
2000). Both perspectives within EE (anthropocentric and ecocentric) share a common feature:
they do not consider the impact of dominant economic structures or the significance of the
cultural diversity that characterize today’s world. As a consequence, they cannot understand
the influence of the prevailing “social contract” in generating today’s crises and limiting the
possibilities for change.

In contrast, we are shaping a variety of EE rooted in the theoretical-methodological
proposals from heterodox economics and ecology as well as from the social praxis that explicitly
incorporate the need for reshaping the SM. The radical analysis demonstrates that the price
system and the market themselves are part of the problem, requiring new social contracts
(with a different power structure) recognizing the significance of cultural diversity and the
limits of ecological resilience to assure the maintenance of ecosystem functions that permit
human development. This approach is useful to understand and accompany those peoples
explicitly engaged in strengthening institutions capable of resisting the efforts to assimilate
them into the expanding international division of labor and capital in the national and global
capitalist system. This ethical-political analysis is attracting scholars who are discovering that
in the Global South there are millions of peoples organized into traditional and intentional
communities seeking to associate with others and oftentimes receptive to the collaborative
efforts of scholars developing this line of EE.

The Five Stages of the Social Metabolism

This history is transforming our understanding the relationship between our societies and
the planet. Georgescu-Roegen, often considered the father of modern EE, was quite adamant
in insisting on the centrality of natural forces in setting limits on the possibilities of use of
energy and other resources in production and consumption. His treatise on “The Entropy Law
and the Economic Process” (1971) obliged open-minded scientists to rethink the fundamental
tenets of economic “science”, moving us to develop new ways of integrating the whole cycle
of resource use, production, and disposal into a single model of human activity. This led us to
rescue the initial insights of XIX century thinkers (von Liebig, Marx) who coined the concept
of the social metabolism (SM) to address the biophysical processes inherent in the interaction
between socio-economic and natural systems.

We (re)learned that our activity does not begin in the household or factor markets nor
does it end in consumption, as in the closed circular models of standard textbooks. We cannot
undertake virtually any activity without first appropriating resources and energy from nature;
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and yet this simple truth escapes mainstream analysis. Once appropriated, the economic
machine enters into action, transforming the goods and services that traditional frameworks
describe so well, although often abstracted from reality! These goods and services then
have to be distributed for investment and consumption, another set of activities for which
conventional approaches have been well honed, albeit in somewhat complicated and often
unrealistic fashion. Finally, and inevitably, the process must end by disposing of the effluents,
the unrecoverable detritus that takes the form of solid waste, biological leftovers, and degraded
energy (entropy).!

This (overly) simplified description of the concept of the SM is often portrayed as a
schematic diagram, somewhat like the following:

FIGURE 1. METABOLIC PROCESSES: RELATION BETWEEN SOCIETY AND NATURE
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Taken from: Gonzdlez de Molina and Toledo (2014).

This revised model of the social system has important implications for our research. It
facilitates an understanding of the complexity of the social systems shaping the SM. For
example, even in the first stage of the process, we are confronted by a profound chasm
between the visions of peoples who are historical occupants of territories that sustain a
traditional lifestyle, attempting to protect their natural heritage, and the modern enterprises
that identify valuable resources needed to expand the productive systems that will provide
them with greater profits and success in the global market. The historical process of social
domination has generally involved the expropriation of the original claimants, frequently
accompanied by the dismemberment of their societies and even the existence of their cultures.
Recent developments in the international community, however, are contributing to erecting
a bulwark against this unequal struggle, obliging nation-states to protect the rights of these
peoples, by requiring “prior and informed consent” for any incursions as well as creating new
institutions to accompany them in their efforts to strengthen their own societies or shape new

1 The modern history of the use of this concept is examined in a scholarly fashion by Infante et al., 2017.
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ones.? As will become evident, this movement towards privatization contrasts strongly with
the socialization of the effects of disposal (excretion) in the fifth stage of the SM, reproducing
a familiar tendency in the capitalist economy to appropriate benefits for capital and socialize
costs to the most vulnerable groups.

In the second stage of the SM we discover even more contentious disputes about the nature
of the economic system. The resources that were extracted must be transformed by productive
groups, be they small family units, local collectives or large enterprises. In this process, questions
arise as to what should be produced, the technologies to be used, and the uses to which the
products serve. Here very important questions arise about the nature of the labor process
(embracing issues of the well-being of the workers, their ability to support their families, and
their relationships with each other and the organizers of the system), the advisability of using
processes that might harm the environment or produce goods that are dangerous to use or
consume (e.g., creating genetically modified plants and animals or products dangerous for
society), and, the matter of the advisability of creating certain productive systems in the first
place (i.e., the matter of producing armaments or consumer products that are inimical to the
health of the consumer). In this phase of economic organization, questions arise as to how
decisions about technologies might be evaluated; perhaps two of the most pressing at the
present time, is how to evaluate the “trade-off” between fossil fuels and renewable energies
and how to design appropriate transport systems.

A third phase of the SM, distribution, is still more difficult to consider within the
framework of the present organization of the global capitalist economy.®> We are witnessing
momentous changes in the volumes of products exchanged, the ways in which they are
distributed, and the impacts of these movements on the shape of society and the institutions
that it has created. Here again, there are important disputes about the advisability of the large-
scale, long-distance, (cross) transport of products when compared to more localized systems
of markets and exchange; the debate is not merely theoretical, because the implications are
proving quite important for the welfare of different social groups and for the prevalence of
different technologies. Quite specifically, the survival or resurgence of local and regional
markets offers a direct challenge to the control by the large enterprises that dominate global
trade and limit the variety of products and the technological systems that can thrive in the
present economy. Thus, in response to these differing visions of the system, some practitioners
in EE are contributing to our understanding of the advantages of agroecology (Rosset and
Altieri, 2018) and small-scale industrial production to attend to local markets by organizations
in which working conditions and technologies are well-suited to local social structures and
environments (Barkin and Lemus, 2106), these colleagues have been at the forefront of efforts to
protect and enrich the biocultural legacy of peoples who are promoting a symbiotic interaction
between their societies and the environment (Maffi, 2001; Borrini-Feyerabend et al., 2007; van
der Ploeg, 2008; Scoones, 2016).*

2 Some of the work in EE that analyzes these conflicts is being assembled by the international collaborative effort to describe
conflicts involving issues of environmental justice (http:/ / www.ejolt.org).

3 There is a very important matter in this chapter of distribution that we are omitting for lack of space: the question of inter-
personal inequality that is certainly at an all-time high at this moment in modern history. There is no longer any doubt that the
yawning chasm in control of wealth and the resulting abysmal deterioration in the quality of life of a very large segment of the
world’s population is a direct consequence of the present organization of property rights and the productive system. Branko
Milanovic (2015) is one of the more scholarly economists to look at this problem in historical perspective.

4 Tt would be hard to overemphasize the significance of this biocultural legacy. There is a burgeoning literature describing the
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Consumption itself is, of course, a particularly problematic area of analysis. Here analysts
are faced most dramatically with the question of the challenge of limiting individual freedoms
in a world of limited possibilities. The basic model of orthodox economic analysis is anchored in
the paradigm of methodological individualism in which each actor makes ‘rational” decisions
that lead to optimal solutions if they all have sufficient information. The result of this process
has been a consumption led process of personal “insatisfaction” thatis generating a cumulative
and seemingly endless process of environmental degradation and resource depletion. In
response to this dynamic, a new current of political and social analysis is developing in groups
associated with EE, proposing a model of “degrowth” as a necessary alternative to the present
structure of economic organization (D’Alisa et al., 2014). In a separate, but closely related
political movement emerging from the Global South, a large variety of alternative proposals
that can be broadly grouped under the theme of “buen vivir” or “good living” offer actually
existing models of social organization, material production, and environmental management
to confront the challenges posed by the global disorder (Escobar et al., 2019).

The last phase of the SM is excretion, or disposal. This is, in fact, one of the greatest sources
of problems and dispute in the current political arena directly involving EE. This matter is
dramatically disputed in the international arena because it raises the question of what are
the underlying causes of the meteorological phenomena that are currently summarized as
“climate change” and who should assume the costs of their control. It is clear that these events
are provoking important modifications in weather patterns that threaten the livelihoods of
millions and the very existence of numerous peoples and countries. This is a crucial matter for
EE, generating a burgeoning literature that frames the debates on the most appropriate policies
to reverse the deteriorating global situation. Of course, disposal encompasses much more than
the greenhouse gases that are an object of contention in the political arena; the whole problem
of “externalities” raises the central issue of environmental justice that differentiates orthodox
frameworks from radical analyses of EE.

Contributions of other theorists

Of course, there are profound differences in the way in which different rural and urban societies
operate within this framework and a great deal of empirical work is being conducted to
critically examine their impacts. This research is proving particularly productive in identifying
the ways in which each productive system contributes to local, regional and global problems
of environmental deterioration and the possibilities for modification.®

What does this approach mean for teaching and research? Perhaps the most important
lesson to be gleaned from this work is the double embeddedness of the economy. Karl Polanyi’s
(1944) important observation and reminder that the economy is profoundly rooted in society
was a direct attack against the rise of marginalist economics revolution of the late XIX century,
a process that was directly tied to the rise of the British industrial class and their systematic
unraveling of the social institutions that had protected the peasantry and workers for so long.

efforts of indigenous peoples around the world to learn more about this heritage and apply it to their current circumstances
(e,g., Boege, 2008). The “Red Temdtica sobre el Patrimonio Biocultural” organized in Mexico incorporates scholars and com-
munities in a concerted effort to describe, protect, and enrich this legacy with publications and research programs. (https://
www.crim.unam.mx/ patrimoniobiocultural /node/9)

5 A careful examination of some of these contributions can be found in Gonzalez de Molina y Toledo, 2011 and 2014.
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The second process is that of the relationship of societies to the ecosystems on which we all
depend; this has become increasingly evident in the recent period as we become aware of the
extraordinary heavy ‘footprint’ that the current organization of society is generating. Polanyi
insisted on the significance of the “double movement” provoked by the seemingly unfettered
advance of the capitalist system and its state; today a flourishing literature in EE is documenting
not only the resistance to these advances, but also the deliberate strategies of communities
throughout the world to construct their own alternatives (Escobar, 2017; Martinez-Alier et al.,
2014; Petras y Veltmeyer, 2018; Temper et al., 2015, 2018).

This embeddedness is not something to be taken lightly or dismissed simply as a “fact
of life.” Most economic analysis still is framed as if the institutions and variables of material
production and exchange operate in a vacuum, distant from the social institutions, values
and ethical norms in which they are shaped and operate. Thus, the notion of equilibrium
itself presupposes a social contract in which all the participants are in agreement about the
structure of society and the relations among social groups; it is clear that this is not the case
in today’s world in which growing inequalities among individuals and the exercise of power
by corporate behemoths is generating intense manifestations of discontent. Some economists
argue that these problems can be confronted with minor reforms of the political system, while
a growing consensus relates these problems to the same problems that evolved to generate the
distortions in the structure of production and consumption creating the global environmental
crisis.

EE is in the midst of this debate. Incorporating this double embeddedness requires an
important departure from orthodox analysis. Some of the most pressing points of contention
among those who want to move forward are unresolved: can the market be shaped (‘tamed’)
as a force for reducing social conflict and environmental damage? The EE literature is wrought
with soul-searching about how the market works: what are the real mechanisms for price
formation? How do the various actors influence market dynamics? Can the market adequately
reflect the interests of the majority of people, i.e. workers and consumers? Increasingly, we have
come to the realization that the answer to all of these queries is negative. Today’s global market
is controlled by the same forces that determine the shape of world financial markets and these
same interests percolate down to the interstices of national, regional, and local markets, only
modified by the operation of local interests that attempt to dominate within their spheres of
influence. The serious efforts by economists to estimate “shadow prices” further highlight our
inability to depend on the market mechanism to serve social and environmental purposes.®

In this context, the model of the SM offers a heuristic instrument to facilitate our
understanding of the complex interrelationships between natural processes and social
institutions. By obliging us to systematize the flows between different stages in the process of
natural and social reproduction, we must delve into the origins of the resources (material and
energy), the processes of transformation, and the uses of the goods that we produce as well as
the “leftovers” that inevitably accumulate.

This system does not operate in a vacuum. Examining these resource flows does not
explain how the organization of the system underpinning the SM was shaped or how it is
structured, nor does it identify the forces that are at work to shape the system. Much of the

6 The proliferation of market-based programs to incorporate social and political objectives into the market, such as payments
for environmental services, generally reinforces the discriminatory effects of the price system, which seriously undervalues
peasant and indigenous peoples’ work and managerial capacities.
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work of EE involves descriptions of each of the five stages of the operation of the SM. This
work involves careful research about how decisions are made as to where the resources are
to be sourced, who should control these resources, what is to be produced, who controls the
process, where and for whom the products are destined, and how the remainders from the
system are disposed.

Ecological Economics from Below:People developinga progressivesocial metabolism

Research from myriad communities throughout the Global South confirms that an approach
that incorporates the SM offers EE a better understanding of the possibilities of constructing
other worlds in the midst of the ongoing struggles by large capital to continue “business as
usual” (Barkin, 2017). Today, we are learning that there are many different ways in which
these peoples are organizing themselves to strengthen their institutions and diversify their
productive systems while trying to assure the health of their ecosystems. These experiences
expand the boundaries of the SM model, facilitating an understanding of how peoples’
struggles are ensuring that their social and productive activities are effectively contributing to
environmental equilibria and social justice.

This is particularly evident in the indigenous and peasant communities in Latin America.
The Andean heritage, summarized in the “buen vivir” that was codified in the constitutions of
Bolivia and Ecuador sparked a global interest in understanding the significance of alternative
cosmovisions for organizing society and redefining relations between societies and the planet.
In other parts of the region, similar definitions of peoples” heritages and beliefs are guiding the
way for them to perfect their systems of governance while diversifying their productive systems
and broadening their knowledge and honing their skills to assure an increasing quality of life;
these include numerous doctrines that are the focus of further discussion and elaboration
in their respective regions, such as Ubuntu (East Africa), Swaraj (India), AbyaYala (Panama),
Mandar Obedeciendo (Chiapas, Mexico) and Comunalidad (Oaxaca, Mexico), to mention just a
few of the better known. Throughout the region, peoples are sharing these understandings,
convening meetings to exchange information about their approaches and inviting others to
join them in the efforts to build alliances and support each other.

In this process the communities are embarking on a variety of approaches to operationalize
these cosmologies. We find that they share a variety of common traits that we characterize
as “convivial austerity”, following an early formulation by Ivan Illich. His formulation of an
alternative approach to living in a more just world in Tools for Conviviality (1973) suggested an
autonomous and creative interaction of individuals within society and with their environments
to assure their quality of life and the health of their ecosystems; this social process was only
constrained by the possibilities of their surroundings and the ability to create alliances to
work with other communities, both near and far. He continued, explaining that the resulting
“austerity” would be based on friendship and mutual support, not limiting the societies to a
drab existence but rather inducing them to deepen their ability to live “joyfully.”

We are advancing in this formulation, suggesting that the participating communities
are, in fact, becoming the vanguard of a new revolutionary movement, transforming their
possibilities for forging alternative worlds by side-stepping the need to confront directly the
“powers that be” in the larger societies of which they are a part. By asserting control over
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their territories and organizing themselves to produce the goods they need for their own
reproduction and interaction with the other groups with whom they are building alliances, they
are indeed creating the building blocks for the post-capitalist societies capable of confronting
the impending social, political and environmental crises (Barkin and Sanchez, 2019).
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Notion of capital bases: What lessons are learned about ecological
economics from Japan’s experience as a population declining society?

Hidefumi Kurasaka®

1. Japan a country of ‘degrowth’
1.1. The situation of “degrowth’ in Japan

The population of Japan turned to a decreasing trend at the peak of 2008. Figure 1 shows the
long-term trend of Japan’s population based on the population projection by the National
Institute of Population and Social Security Research. According to the estimated future
population of Japan up to 2065, published in April 2017, the total special fertility rate is
forecasted to recover to 1.44 in 2065 (the previous estimate being 1.35 in 2060), and this will
somewhat put the brakes on the population decline. However, we can see that the overall
trend will not change substantially.

The decline in 1945 is the impact of World War II. At that time, 2.3 million people were
lost in one year, but the population recovered the following years. It is predicted that the
population will be below 60 million in 2100, falling back to the level of the Taisho era, and
the population decline expected in the future will be at the average rate of 800,000 annually
until 2060. With this population decline, the population aging will progress. Because of this,
the working age population will decrease faster than the population will decrease. From the
viewpoint of sustainability of the economic society, it can be said that Japan has come to a
significant turning point.

* Professor, Graduate School of Social Sciences Chiba University, Japan. E-mail: kurasaka@hh.iij4u.orjp
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FIGURE 1. A LONG-TERM TREND OF THE JAPANESE POPULATION
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Source: created by the author from the Ministry of Internal Affairs “Japanese statistics 2016”. Taisho 9
years - Heisei era 2005, 22 years population by census (population survey in 1964) (including unknown
age in total population). Estimated population on October 1, based on the census population for Heisei
18-21, 23-26. Showa 20 ~ 45 excluding Okinawa Prefecture (Total number of total population since 1959,
population by gender and age 3 classification includes Okinawa prefecture, but the population by age
3 in 1945 is Okinawa prefecture except). For the future population, the median estimate of October 1
each year by the National Institute of Social Security and Population Research, based on the fact that
the basic cumulative result such as the census population etc. of 2010 and the confirmed number of
demographics statistics of the same year was announced value. (Mid-death median) estimate (line
from 2020 to 2065) of Japan’s estimated future population (estimated in 2007).

As the population declines, waste emissions and energy consumption are also declining.
Figure 2 shows the transition of general waste emissions in Japan. Before the population
declined, policies toward waste reduction were effective in Japan, and total waste emissions
and per capita emissions also declined.
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FIGURE 2. TOTAL EMISSION OF GENERAL WASTE AND WASTE
EMISSION PER CAPITA PER DAY IN JAPAN
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Also, Figure 3 shows the transition of the amount of power supply. Due to the accident
at the nuclear power plant during the 2011 Great Earthquake, nuclear power generation is
almost not in operation. That amount is covered by a thermal power plant that consumes
fossil fuels. From this figure, we can see that the supply of electricity is in a declining phase
regardless of the accident in 2011.

FIGURE 3. THE TREND OF ELECTRICITY SUPPLY IN JAPAN
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Figure 4 shows the growth rate of GNP in Japan is also declining. Due to the decline in
the working-age population, production capacity will decrease. Also, due to the population
decline, domestic demand may decline, and the economy may recede.
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FIGURE 4. THE TREND OF GDP IN JAPAN

Economic growth

Source: Gross domestic product (expenditure side, real: linkage method: Chain price of 2011 calendar
year) from Annual estimate of the national economy, Japan.

1.2. Unintentional ‘degrowth’ in Japan

It should be noted that the Japanese government did not want to be a “degrowth” country.
There has been a claim that economic growth can be made even under a declining population.
For example, a group of the Ministry of Economy, Trade and Industry stated, “(the constraining
factor that is the population decline) can be overcome by enhancing abilities of individuals,
increasing productivity, and shifting the industrial structures toward a more productive field
in Asia,” and claimed that it was possible to achieve a 2.2% growth in real growth rate on the
annual average by 2015 (Kitabata, Oshita, Saito 2016).

This goal has been adopted as it is in “Economic Growth Strategy Outline” formulated
by the Fiscal and Economic Integrated Reform Council in 2006. However, since the Economic
Growth Strategy Outline, the real growth rate of Japan’s GDP is in a situation where the long-
term declining trend has not stopped, as shown in Figure 4. Even in the face of such a reality,
there is something persistent about the growing faith that prevails among economists. Hiroshi
Yoshikawa states as follows. “Even in a mature, developed nation, economic growth that fits
each economy, as if it is more comfortable for each person to walk at the pace that suits him
rather than staying still for a single point for a long time, it is much more natural than zero
growth. Under zero growth, employment of the current working generation, especially young
people, has no choice but deteriorate. From that viewpoint also, economic growth is necessary.
That is my opinion.” Then, he insists that product innovation is “source of economic growth
in developed countries (Yoshikawa 2016).”

If the productivity per capita multiplied by the working age population is GDP, and if
the productive age population decreases unless productivity per capita is raised at a rate that
exceeds that of decrease, we cannot expect a GDP growth as compared to the previous fiscal
year. This is the same with the demand aspect, and economic growth cannot be expected
without acquiring foreign demand to the extent thatit can supplement the decrease in domestic
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demand due to the declining population. Even if he states that economic growth is possible,
without verifying its feasibility, it is probably not convincing. The group of the Ministry of
Economy, Trade and Industry, mentioned above, named its strategy the “new strategy,” and
in those words are written, “We would like to show that growth is possible even in the society
where the population is going to decrease from now. This is the new growth.” Their extremely
emotional obsession with growth is humorous and at the same time harmful.

2. Lessons from Japanese “degrowth” experiences
2.1. “Degrowth” is not a sufficient condition of a sustainable society

Here’s a question. Has Japan as a degrowth society become a sustainable society? The answer
is no. In population declining society, various sustainability issues are emerging. Degrowth
does not guarantee the sustainability of society.

Firstof all, inJapan, aging is proceeding as well. For this reason, social security expenditures
such as medical care and nursing care are rapidly increasing (Figure 5). This can be regarded
as deterioration in the human capital base.

FIGURE 5. SOCIAL SECURITY EXPENDITURES IN JAPAN
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Decreasing population means it is a decrease in the labor force to care for physical capital
such as artificial capital base and natural capital base. Concerning the artificial capital base,
various buildings and construction made during the rapid growth period will have their
renewal timings concurrently. For example, at the Ministry of Land, Infrastructure, Transport
and Tourism, renewal, maintenance, and management expenses in the infrastructure
improvement will increase sharply, reaching 15 trillion yen around 2030 which is almost twice
as much from now, and it is expected to maintain the same level after that.
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If the population declines, will nature be enriched? This answer is also no. Regarding the
natural capital base, it means that the once human-made nature such as artificial forests and
agricultural land will be abandoned. For example, according to the agriculture and forestry
census in Japan, the number of forestry workers has declined rapidly from 146,000 in 1980 to
51,000 in 2010. Besides, the number of workers engaged in agriculture as a work decreased
from 5,428,000 in 1985 to 1,754,000 in 2015. The average age of agricultural workers is 67 years
old in 2015, and it is expected that the number of agricultural workers will further decrease
in the future. The abandonment of nature leads to deterioration of the quality of nature. In
the national biodiversity strategy of Japan, the impact of reducing and withdrawing human
action against nature is regarded as a crisis of biodiversity. Managing the breeding of wildlife,
such as wild boar and deer, mainly on abandoned artificial forests is an issue.

Furthermore, as the population declines, the network of cooperation among people
is compromised as symbolized by words such as lonely death, shopping refugees, and
disconnected society. It is a deterioration of the social capital. For example, the single
household the ratio was 18.2% in 1986, but it is predicted that in 2030 it will double to 37.4%
by the National Institute of Social Security and Population Research, Japan. In this way, in the
population declining society, the sustainability of society is threatened by the deterioration of
the four capital bases of the human capital base, the artificial capital base, the natural capital
base, and the social capital base. Thus degrowth would not guarantee the social sustainability.

2.2. Shortage of ‘cark work’ becomes a problem rather than work sharing

In various degrowth literature (Jackson, 2009; NEF, 2009; Kallis ef al., 2012), there is a recognition
that less growth means fewer jobs. Latouche and Harpages insist that “let’s reduce the amount
of work to live better” (Latouche and Harpages, 2010). However, Japanese lesson tells that
since a “degrowth’ society faces a shortage of labor force, the necessity of work sharing is low.

In Japan, especially in the industry related to the care of the four capital bases, including,
doctor, care service worker, construction worker, and various service occupations, the shortage
of labor is becoming severe (Figure 6).

FIGURE 6. JOB OPENINGS MULTIPLIER IN JAPAN BY
OCCUPATION WITH HIGHER RATES
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We would say these occupations, which engage in, maintain and care the four capital bases
as ‘care work.” Care work for the human capital base includes job categories such as childcare,
education, medical care, and nursing care. For the artificial capital base, job categories such
as architecture / construction, repair, and recycling are applicable. The sharing service that has
been drawing attention can be categorized as a kind of care work from the point of utilizing
the existing artificial capital base. Typical care work industries for the natural capital base are
agriculture, forestry, and fisheries. The renewable energy industry can also be said a care work
sector for the natural capital base. As a care work related to the social capital base, NPO and
the like concerning town development including civil servants and shopping districts may be
applicable.

‘Care work’ has a characteristic that it requires a certain technique and mass production
cannot be performed because it must properly perform maintenance according to the object.
For this reason, it is a business with a generally low margin. Under the declining population,
shortage of human resources will become obvious earlier in industries corresponding to ‘care
work.’

2.3. Universality of Japanese experience

Japan is not the only country facing a declining population. There are several countries where
the population is decreasing, including Bulgaria, Georgia, Greece, Hungary, Italy, Latvia,
Poland, Portugal, Romania, Spain, and Ukraine. Thus, Southern Europe and Eastern Europe
have already entered a declining population. According to the United Nations’ population
forecast, in Asia and Latin America, the population will decrease with peaks around 2060.
On the other hand, in Africa, North America and Oceania, it is predicted that population
growth will continue until 2100. Speaking roughly, we would say that in nearly half of the
world, in the near future, as in Japan, the population will fall. Thus the sustainability issues in
population decreasing society would be a worldwide issue shortly.

3. Reconstructing ecological economics based on lessons learned in Japan
3.1. ‘Degrowth’ and ecological economics

In ecological economics, it seems that interest has been biased toward ‘degrowth’. Weiss and
Cattaneo (2017) reports that “the first articles referring to ‘degrowth’ in their title appeared in
the English academic literature around the year 2006. By 31 December 2015, 91 articles had
been published.” They counted 18 out of the 91 articles (19.8%) were published by Ecological
Economics.

One of the central issues in Ecological Economics has been “sustainable scale.” Daly (1992)
defined that scale as “the physical volume of the throughput, the flow of matter-energy from
the environment as low-entropy raw materials, and back to the environment as high-entropy
wastes.” And, he wrote, “economic theory needs to catch up with policy in recognizing that
scale issues cannot be reduced to either allocation or distribution.”

The target of ‘Degrowth’ is the physical volume of the throughput. The Japanese experiences
tell us that the control of the volume of the throughput is not enough to assure the social
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sustainability. We need put another aspect into the theoretical system of ecological economics,
namely the sustainability of capital bases.

3.2. “‘capital bases’ and “‘throughput resources’

Then, we would like to define what capital base is. The capital base is defined as an existence
with a mechanism that brings usability in which it will not be lost by providing usability. The
word ‘capital” includes the meaning of a financial asset whose purpose is to be increased.
Words such as capital, fund, and stock are often interpreted as words that are related to the
management of financial assets. Therefore, we decided to use the term “capital base’ instead
of “capital” only.

The ‘capital base’ is a similar concept of the fund-service resources in ecological economics.
Georgescu-Roegen (1971) pointed out that ‘fund” and ‘stock’ are different. He uses a hotel
room or a light bulb as an example of a fund and a piece of candy as an example of stock.
Daly and Farley (2004) made a distinction between ‘fund-service resources” and ‘stock-flow
resources’. The former is a resource which “suffers wear and tear from production but does
not become a part of (does not embodied in) the things produced”. The latter is a resource
which “is materially transformed into what it produces”.

On the other hand, we also want to define the concept of ‘throughput resources’” as a
concept equivalent to the stock-flow resources. Throughput resources are defined as a resource
that deforms physically when providing usability and do not remain. The use of throughput
resources leads to an increase in environmental burden, which refers to the impact added to
the physical environment by human activities and needs to be assimilated using ecosystem
services. If the environmental burden occurs, the volume of ecosystem services will decrease.

Exhaustible resources are those in which the mechanism of the natural capital base that
produces the resource is lost. Mineral resources and fossil fuels are typical examples. On the
other hand, renewable resources are those that have not lost the capital base function that
produced the resource. For example, sunlight, wind, waves, geothermal, tides, and biological
resources (biomass) are typical. It runs out if it exceeds the update speed. Water is renewable if it
can be updated by water circulation systems (natural capital base) like rainwater, surface water,
and seawater. If it is separated from the water circulation system like the desert groundwater
or glacier, it is an exhaustible resource. Crops are renewable throughput resources, and
agricultural land is a capital base that produces crops which combine the natural capital base
and artificial capital base. A captured fish is a renewable throughput resource, and the system
that reproduces fish is the capital base for fish. Even when fully cultivated, the species of fish
itself is a natural capital base.

The notion of ‘degrowth’ is concerning with the physical volume of the throughput
resources. The keyword for the throughput resources management is efficiency. However,
‘degrowth’ of throughput resources is not a sufficient condition to ensure social sustainability.
Ensuring sustainability or resiliency of capital bases is necessary (Figure 8).
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FIGURE 8. ‘CAPITAL BASES’ AND ‘THROUGHPUT RESOURCES’
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3.3. Principles of throughput resources management

Before step into the explanation of capital base management, we will briefly explain how
to manage throughput resources. We need to make policies to improve the efficiency of
throughput resources. The overall ecological economic efficiency of Daly (1996) is a rare
attempt in ecological economists to indicate the way to improve the throughput efficiency
(Figure 9). In Figure 9, MMK stands for man-made capital and NK for natural capital. As
Jollands (2006) commented, “ecological economists have done little work to apply his concept
or develop his ideas further.” The most significant deficit in Daly’s efficiency is that stock
indicators such as MMK stock and NK stock are placed in the identity. That is, this identity is
mixed with stock indicators and flow indicators. Furthermore, the amount of NK stock would
be given by nature and would be out of human control.

FIGURE 9. DALY’S OVERALL ECOLOGICAL ECONOMIC EFFICIENCY

MMK services MMK services

MMK stock throughput NK stock
gained gained
= X X X
NK services MMK stock throughput NK stock NK services
sactificed sacrificed
service maintenance || growth/harvest ecosystem
efficiency efficiency efficiency service efficiency

Source: Daly (1996: 84).

Figure 10 shows the modified version of the identity of throughput efficiency. First of all,
throughput resources would serve to increase in various services by the production of various
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capital bases and creation of new throughput resources. Also, we omit stock indicators and
use flow indicators only such as amounts of throughput resources and environmental load.

FIGURE 10. ECOLOGICAL EFFICIENCY OF THROUGHPUT MANAGEMENT

amount of increase amount of increase in  amount of throughput amount of
in services services resources environmental load
= X X
amount of decrease in  amount of throughput amount of amount of decrease in
ecosystem services resources environmental load  ecosystem services
service efficiency ‘ ‘ impact efficiency ‘ | assimilation efficiency

Source: author.

The first ratio isnamed ‘service efficiency’ of throughput resources. The second ratio ‘impact
efficiency’ measures the degree of environmental load per unit of throughput resources. Coal
energy is not an impact efficient option compared to solar energy. The third ratio ‘assimilation
efficiency’ reflects the degree of decrease in ecosystem services per unit of environmental load.
If we emit environmental load in a fragile ecosystem, the amount of decrease in ecosystem
services would be more substantial.

To improve the throughput efficiency, we need to give an appropriate price for the usage
of throughput resource. This would lead a degrowth society.

3.4. Principles of capital base management

Principles of capital base management would be different from the ones of throughput resources
management. There are several keywords in capital base management. One is ‘thresholds.’
There are thresholds in the capital base where the mechanism that brings usability cannot be
sustained. For example, the human capital base has various conditions for sustaining human
life and health. The artificial capital base has various conditions concerning maintenance,
repair, and renewal of artifacts. The natural capital base has various conditions for securing the
usability of agricultural land, forest land, and the like. Regarding social capital base, although
it is not as bright as the other three capital bases, a threshold of human occupancy conditions
(number and density) for sustaining people’s cooperative relationship is assumed.

Another keyword is ‘care.” Although capital base does not disappear as it is used, it is
possible that it could be irreversibly lost its mechanism if it exceeds the threshold. If it is cared,
the capital base can be used for longer periods of time. Furthermore, care can also increase
the amount of service that the capital base is able to provide per unit of time. Care does not
create anything new. It is necessary to recognize that the concept of ‘care’ is different from the
concept of ‘production,” which is the creation of new services.

The level of threshold is sometimes unclear, especially for natural capital bases. So we
need to monitor the status and to prepare for the unexpected situation. Levin (2000) presents
eight commandments of environmental management: (1) reduce uncertainty, (2) prepare for
unexpected circumstances, (3) maintain inhomogeneity, (4) keep modular structure, (5) secure
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redundancy, (6) strengthen feedback, (7) build relationship of trust, and (8) provide things you
want to other people as well.

We propose following five principles of capital base management. Firstly, threshold
identification; we have to estimate the threshold beyond which the system can no longer be
sustained longer. Second, status monitoring; it is necessary to install a monitoring system for
checking whether the system is approaching the threshold. The third one is impact management;
we must implement compensatory measures for environmental load that occur even after
making efforts to minimize environmental load. Fourthly, disturbance handling; we have to
take measures to secure a sufficient amount of resilience even if part of the system is damaged
due to an external disturbance. Lastly, adequate care; we must take care in a suitable manner
corresponding to the physical state of the capital.

It should be noted that there are principles that will not come out from the idea of pursuing
efficiency in the market. For example, pursuing only profit maximization invites the planting
of similar crops and leads to the creation of vulnerable ecosystems.

4. Capital base management and “Degrowth”

In a society with a declining population, it is necessary to re-define the economic indicators.
Boulding (1966) pointed out 50 years ago about the necessity of converting from flow indicator
to stock indicator. He said the economy where environmental constraints are actualized (the
spaceman economy) is different from the economy without environmental constraints (the
cowboy economy) and stated as the following. “In the spaceman economy, throughput is by
no means a desideratum, and is indeed to be regarded as something to be minimized rather
than maximized. 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. In the
spaceman economy, what we are primarily concerned with is stock maintenance, and any
technological change which results in the maintenance of a given total stock with a lessened
throughput (that is, less production and consumption) is clearly a gain.”

The discussion of Boulding indicates that it is not appropriate to set the expanding of flow
of physical production and consumption as an indicator for good economy. If you focus on
the environmental burden accompanying the use of resource energy, and it is necessary to
switch to an indicator of keeping the state of the capital stock, which human life is based on,
healthy. However, despite the global environmental constraint of global warming becoming
apparent, we are still not fully aware of the environmental constraints associated with the use
of resource energy, so flow-based economic indicators as symbolized by the growth rate of
GDP compared to the previous year are emphasized in the economic management of countries
around the world.

However, due to the declining population and the aging of society that Japan faces, the
expansion of flow has become difficult due to the shrinking of population base supporting
the economy. At the same time, it has become impossible to cover the necessary care work
for the capital base in the region. Through these two factors, inevitably, we had no choice
but to switch the economic indicators from flow-based to stocked-base and think about the
sustainability of the capital base stock.
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One possible indicators focusing on the capital base are the indicators for measuring how
much the needs of care for the capital base is satisfied; such as the proportion of care recipients /
patients who are appropriately receiving nursing care/medical service, the proportion of
buildings/infrastructure that are appropriately maintained and renewed, and the proportion
of cultivated land/ artificial forests that are appropriately maintained and managed.

Concerning these indicators, we can set targets in a positive direction even in a society in
which the population is decreasing. It will aim for a richness towards increasing the amount
of healthy stock per capita.

The policy of capital base management in a population declining society may function to
reduce the size of society. In Japan, a compact city is one of the keywords in urban planning. We
need to build a consensus regarding the amount of a capital base that should be maintained.
Although it is difficult to reduce the number of people through policy, the amount of the
artificial capital base can be reduced by choosing to destroy it, and the amount of the natural
capital base can be reduced by switching over to natural renewal. If you have an excessive
capital base, you will not be able to maintain it. In this way, capital base management could
lead to a reduction in the size of society.
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A policy compass for ecological economics

Michele Friend*

Introduction

A policy compass indicates the direction in which an institution is going in terms of three
general qualities. The three qualities are: suppression, harmony and excitement.

Any formal institution can develop a policy compass to examine the discrepancy between
what the institution would like to do (suggested in its mandate) and the actual performance
and situation it finds itself in. The latter is determined through an aggregation of a table of
statistical data and facts. The aggregation is made robust and stable, and therefore relatively
objective, using meta-requirements of convergence.

Here, I present a version of the compass adapted to embed the central ideas of ecological
economics: that society is dependent on the environment, that economic activity is dependent
on society; that we live in a world subject to the first two laws of thermodynamics; that the
planet we live on is limited in space and resources; that some of our practices have harmful
and irreversible consequences on the natural environment; that there are values other than
value in exchange, such as intrinsic value and use value.

In this paper, I display the policy compass in general. This is followed by the adaptation
for ecological economics. The policy compass is original, and so is the adaptation. The
compass is inspired by the work of Anthony Friend, Rob Hoffman, Satish Kumar, Georgescu-
Roegen, Stanislav Schmelev, Peter Séderbaum and Arild Vatn. In the conclusion, I discuss the
accompanying conception of sustainability.

* Associate Professor. Department of Philosophy, George Washington University. Washington D.C.

E-mail: michele@gwu.edu
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Sometimes policy decisions are made only on the basis of a monetary calculation — for
maximising profit. This is appropriate when maximising profit in the short term is the highest
or only consideration. At best, this is suitable for profit-only businesses, or for institutions in
financial crisis, although even this is disputable (Varoufakis 2017). It is inappropriate on other
occasions and for other institutions, when we have a mandate that is partly normative and
qualitative.

While I hesitate to offer a diagnosis, I suspect that we make policy decisions in this way
because we have one numerical figure: a money amount. This is thought to be simple, objective
and we believe we understand it. Moreover, we think that if our institution has surplus money,
then we cut ourselves the slack to execute the real mandate better. In other words, all too often,
we defer trying to realise the mandate directly under two sorts of pressure, one is that it is too
complicated to explain or understand the implications of non-monetary policy, the other is
that at a later date, when we have the cash, we can think at greater leisure how to better realise
the policy and what that means. So, even when the mandate is clearly not monetary, policy
decisions are made in monetary terms.

This is no accident. In the modern world, our acceptance of finance-based decisions is
systemic. In the modern world, we are taught from a very young age to behave as homo-
economicus, and that institutions are ‘better off” if we make similar sorts of decision for them.
Universities increasingly teach only neoclassical economic theory (S6derbaum, 2017, 26). We
believe that we understand credit and debit, and we do to some extent, but as a ‘value’ it is
highly abstract and only reflects value in exchange. It follows that in many instances making
policy decisions based the idea of maximising profit is inadequate.

As a policy maker, we could be more sophisticated. We could use some of the many lovely
tools for making policy decisions: have recourse to multi-criteria decision aides as found
in Shmelev (2012). Fitoussi, Sen and Stiglitz, propose a ‘dash-board” of such decision aides
(Fitoussi et. al., 2010). But, unless one is trained to read these representations of data, or to read
a table of data, it is very difficult to use them to make a policy decision. It is even harder to
justify that decision to people who lack the training. Of course, one could defer to the authority
of an expert trained in using such aides, but then we replace democracy with technocracy.
(Soderbaum 2017, 35).

In this paper, I propose a new tool for policy analysis, justification, development and
change. I callita ‘policy compass’. It can be used for policies in any institution. Here, I adapt the
policy compass to reflect the very important ideas in ecological economics: that the economy
is a subset of society, and society is a subset of the natural environment. Here, ‘subset’ is an
existential dependence relation. I include in ecological economic thinking the ideas that: we
live in a world subject to at least the first two laws of thermodynamics, the planet we live
on is limited in space and resources, some of our practices have harmful and irreversible
consequences on the natural environment (Rapport and Maffi 2010) and there are values other
than value in exchange, such as intrinsic value and use value.

Visually, the policy compass is something very simple and intuitive. See figure 1. This makes
it easy to use for development and justification of policy. To construct a compass, we weigh
and assess individual statistics and facts, entering the data on a table. We then represent each
statistic on the compass and mathematically aggregate them to make one arrow. The compass
has three sectors: suppression, harmony and excitement. The constructed arrow indicates the
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direction in which the institution is heading. The final arrow is in one of sectors, reflecting the
fact that the statistics, when aggregated, show that overall, the institution displays this quality
more than the others. The angle of the arrow within the quality indicates the degree to which
it approaches, or tends away from, the other qualities. The length indicates the strength with
which it sits in that quality. A shorter arrow would indicate more balance between the three
qualities.

Behind the simple final representation lies a culturally sensitive, statistically robust and
holistic construction.

FIGURE 1. A POLICY COMPASS
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Following Kumar (2007), the general qualities are inspired by the three gunas of Hindu, Jain
and Buddhist philosophy: tamas, raja, and sattva.' I translate these as: suppression, excitement
and harmony, respectively. These are general, in the sense that other qualities fall under them.

Policy decisions are then made on the basis of the ‘final arrow’, as depicted in figure 1.
With the arrow, we can then make, analyse, critique and adjust decisions about the general
qualitative direction of the institution, based on the angle and length of the arrow. As an
institution, we might want to lengthen or shorten the arrow or we might want to change its
sector or angle within a sector. How we create a new policy, how we adapt or change a policy,
how we analyse or criticise a policy, how we justify a policy will then depend on the table of
statistical data.

We can be superficial in our policy decisions. We can create, adapt, analyse, criticise or
justify a policy in a very superficial manner by addressing or gerrymandering the representation
of the statistics that swings, lengthen or shorten the final arrow. Or, we can create, adapt,
analyse, criticise or justify a policy in a superficial manner by addressing particular statistics that
help or hinder the direction or length of the arrow. Or, more deeply, we can look at the underlying
causes of the dominant statistics. The soundness and longevity of a policy will depend on the
depth of analysis.

The following sections give the structure of the paper: (1) getting an overall sense of the
trisected compass and how the statistics fit. (2) The method: choosing particular statistics,

1 The idea of contrasting these qualities is present in several deep religious traditions. I am not engaging the traditions as
such. In particular, I distance myself from particular religious conceptions of when and how to apply them and how they
interact with each other. I simply follow Kumar and make use of three qualities that can be applied to any institution. The
meta-analysis of what to do when a particular quality is present and dominating will depend on the institution and it’s cul-
tural setting.
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assembling them in a table. (3) The adaptation of the method to reflect the conceptions and
normative concerns of ecological economics. (4) The policy compass and what it helps us to
understand about our conception of sustainability. (5) Philosophical reflections and conclusion.

1. Explanation of the General Qualities

We start with three very general qualities.? They are inspired by?® the three gunas of ancient
Hindu, Jain and Buddhist literature. The gunas are: sattva, raja and tamas. Each of these
general qualities, has sub-qualities. Examples of sub-qualities of harmonious are: pure,
good, constructive, respectful, pleasant, soft, easy, light, natural and seamless. Examples of
sub-qualities of excitement are: active, plush, lively, confused, regal, passionate, sensational,
perfumed, exotic, brassy, colourful, showy and spectacular. Examples of sub-qualities of
suppression are: darkness, destructive, harmful, painful, chaotic, stinky, abrasive, constricting,
despotic, putrid, diseased, depressing, morbid, violent, invasive and violent.

The importance of the three general qualities is that on considered reflection, every object
or institution will have one that predominates. Time has the three qualities. “Living in the
here and now, acting spontaneously and unselfconsciously, responding to a situation as it
is and seeing the present moment is sattvic.” (Kumar, 27). “Dwelling on the future is rajasic
[especially when] ... we become involved in exciting projects.” (Kumar 28). “Living in the
past is tamasic: Why did you do that? Why didn’t I do that? You shouldn’t have done that! We
complain and moan.” (Kumar 29). Food has the three qualities: sweet and light food is sattvic,
spicy food is rajasic and heavy and stale food is tamasic. (Kumar, 30). Buildings have these
qualities. Houses are sattvic, palaces are rajasic, prisons are tamasic. (Kumar, 34).

Try the following exercise: compare a primary school, a prison and a world-class sports
team. The primary school falls under: ‘harmony’. This is because it is normal for children to
receive a primary school education. This helps to unite the society, giving the students social
skills and literacy in numbers and letters so that they can communicate more widely. The prison
falls under: ‘suppressive’ since prisoners are restricted in their movements, have little control
over their daily routine, are punished for disobeying rules and are constantly watched. A more
enlightened prison aiming at re-integration in society will still be suppressive, but, provided
that the techniques used are kind and constructive, its arrow will tend more towards harmony
than that of a retributive prison. The world-class sports team falls under: ‘excitement’. They
show outstanding physical ability, are matched only by the best in the world, bring pride and
excitement to those who follow their results and they might enjoy a high degree of publicity.

Within an institution, we also see the three qualities. For example, in the primary school,
rules and punishments are tamasic, performances to parents, such as end of year plays are
rajasic and general health and normal accomplishments of students are sattvic.

Outward appearances and first associations might be deceptive. A person might be very
wealthy and live in a rich dwelling, so we would suppose that person to be rajasic or exciting,
but spiritually, he, or she, might be serene and modest and so sattvic or harmonious. In contrast,
a person might appear modest and unassuming, so appear sattvic or harmonious, but on a

2 We might think of these are meta-qualities.

3 The use of the guna terms is only meant as a conceptual inspiration. It is not meant as a spiritual exercise in Hindu philoso-
phy. The choice of the concepts of the three gunas will be discussed in the conclusion.
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spiritual level be full of rage and greed, and so is more tamasic, or suppressive. The analysis for
the entering data on the table is better if we are sensitive beyond mere appearance.

Not only might outer appearances be deceptive, but institutions and people change in their
general qualities. For example, a school might change over time. It might start as harmonious
in its first years, then it might move into the general quality of passionate as it gains a strong
reputation and gains a reputation for academic success. In an attempt to protect the high
reputation, the school might become suppressive: with more rules, high standards (so failing
more students) and an increase in ruthless measures taken to remove students who disrupt
the flow of teaching, and mar the reputation. So, general qualities of an institution can change
over time. We can track such changes by looking at the statistics that separately indicate the
general qualities at different times.

The statistics are entered on a table. Each statistic is represented as an ‘indicator arrow’.
They are mathematically aggregated, to make a final arrow that represents the whole table of
data.

With the final arrow, we can take different attitudes towards what the arrow indicates,
and we can be more or less subtle in our policy changes. In general, and in Ancient Indian
philosophical thinking, sattva, or harmony is the path of wisdom. So we seek to re-balance
a person or an institution by guiding them more towards harmony. In Western and Modern
thinking, where we seek indications of ‘progress’, we tend to be attracted to excitement in an
institution. In Ancient Indian philosophy, we are warned against the danger that excitement
falls towards suppression. For example, as school policy makers for our passionate school, we
are under the threat of the arrow moving too much towards suppression. We then can make
a choice about what attitude to take: to align policy with Ancient Indian Philosophy, or with
more Modern thinking. This is a philosophical choice that we make, and we should do so
consciously, that is conscious of our having made a philosophical choice.

We might be very superficial by changing the way we enter data in the table. We might be
(merely) superficial, by addressing particular statistics, or we might be deeper in our analysis
by looking at underlying causes of favoured or disfavoured indicators. How superficial we
want to be in our analysis depends on how deep we want our justification to be for policy
changes or decisions, and on the longevity we wish for those decisions.

Claim 1: The deeper the analysis, ceteris paribus, the greater the longevity of the policy.

So, we can make, analyse, justify, criticise, modify policy based on the final arrow and our
ambitions for the institution. This is the purpose of the policy compass. How do we make the
table?

2. The Indicator Arrows: Choosing Statistical Data

The final arrow is the result of aggregating statistical data represented by indicator arrows
that represent statistics. To make a table, we choose data that is available, accurate (recent,
representative and sufficient) and which we can safely assume will be available in the future
(if we are interested in comparing policy of one institution over time) or is available for
comparative institutions (if we want to compare institutions to each other). Thus,

Step 1: our first task is to find some data on the institution.
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Step 2: verify that the quality of the data is reasonably high.

Such tasks are not meant to be very controversial, at least in the “Western’/ ‘Northern’
world, but might be much more challenging to carry out in some communities or for some
institutions. A more stable and formal institution, such as a government, a well-established
industry or a university will all have relatively high quality data available for analysis. We
now start the special work for the compass.

Step 3: for any institution, and for the data available, categorise the data in terms of the
general qualities.

This third step is not all that mysterious, but there are some complications to be seen
soon. Starting with the banality of the step: when someone informs us of a statistic, he, or
she, does so to indicate a general quality to which we are supposed to react emotionally. The
person might elicit the general sensation: that by-and-large everything is running smoothly
(harmony), or that we should be on our guard, feel angry, frustrated or want to take political
action (suppression) or that we should feel excited, proud/ jealous or passionate. A borderline
feeling such as ‘alarm’ might be thought of as part of suppression and tend more-or-less
towards passion. To construct the compass, we want consider statistics that each positively
indicate one of the three general qualities. By ‘positively’ I mean that the statistic indicates the
presence of the general quality, not its absence. This is a bit confusing with suppression, since
it is often thought to be a ‘negative quality’.

To dispel the confusion, distinguish between the numerical conception of ‘positive” and the
emotional or normative conception of ‘positive’. We choose statistics that numerically positively
represent suppression. If they very strongly represent suppression then they will have greater
length. For example, negative (in our feeling) national statistics that will positively (in the
numerical sense) show suppression is the number of: suicides, fatal accidents, crime rates,
natural disasters or percentage of prisoners. If these are small, negligible or not alarming,
then we still place the indicator in suppression, but we shorten the length of the arrow that
represents the statistic on our compass.

This reflection on the qualitative and emotional reaction to the data draws a normative and
culturally sensitive aspect to the analysis. This is deliberate, and is considered to be a strength
of the compass: that we can now be quite explicit as to where and in what sense our policy has
a normative element, and that different cultures might react in different ways to the ‘same’
statistic, and might change their reaction over time. For example, what used to be alarming
rates of death by motor car accident has changed over time.

If there is too much disagreement about which general quality a statistic belongs to, then
drop that statistic and look for another, or split it into two statistics with details that make it
clear which general quality it exemplifies. For example, we might have to be explicit about
the perspective from which a statistic is viewed: from this perspective the indicator indicates
this, but from that perspective it indicates something else. We now have two indicators. The
sub-culture sensitivity is then made explicit in the table by adding qualifying remarks to the
name for the statistic.

Summarising: the third task is delicate but also adds normativity and depth. Continuing
with the method, we want to represent each statistic as an indicator arrow on the circle. The
first task is sufficient for us to draw arrows at all. The second task ensures reliability. The third
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task situates each indicator arrow in one of the sectors. We draw a table with one column for
general quality, a second column for the name and any qualifiers. See table 1. What of angle

and length?

TABLE 1. AN EXAMPLE OF A TABLE FOR PLOTTING INDICATOR ARROWS

General Quality Name of Indicator and angle length
Notes
Harmony Stability in wages 100 5
Harmony General good health of 30
employees
Harmony Natural zone in space 110
Passion Money earning charity 140 2
drive
Passion Publicity for art show 240 2
Passion Tree planting 150
Suppression Money ill spent on 320 6
equipment
Suppression People fired from company 270
Suppression Use of energy in building 280 3

We now have to be even more sensitive to culture and pay close attention to the nuance
surrounding the qualitative measure of the indicator arrow. Some statistics will fall in the
middle of the third, and some will tend towards one of the other thirds, in limit cases an indicator
arrow might sit right on the border between two qualities. In such a case, I recommend that we
choose another statistic, for reasons concerning the aggregation technique. To determine the
degree of the statistic, we design a protocol.

Step 4: For the indicator arrows, choose or make up a protocol to determine the precise
degree, or angle.

One easy protocol is to use visual feedback. We display an indicator arrow on the circle
and see how decision makers feel it represents its share in the major and lesser quality, we
move it around, discuss the changes until we reach consensus.

An alternative protocol is to vote. Say, a large group decides on an indicator arrow for the
suppressive third. We then vote on whether the arrow should then swing towards harmony
or passion. If 20% would swing the arrow towards harmony, and 80% would swing it towards
excitement, then since there are 120 degrees allotted to suppression sector, the arrow will be
960 towards passion.

We might want to do something more sophisticated than ‘yes or no’” voting, and have
weighted votes, so people who feel strongly, medium or lightly about their choice. We might
also want some voter’s votes to count more than others and so on. These choices about
protocol are worth discussing and considering carefully, since they indirectly answer to claim
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1. Eliciting these discussions and being explicit about the decisions made is a deliberate part
of the exercise of constructing the table for the compass. These questions are philosophical and
important. But they also answer to robustness considerations which we shall see next.

When making policies, based on statistical findings, it is highly relevant and important to
have these discussions about what it is that a statistic indicates in general, and not be afraid
to change the name of the indicator to reflect further subtleties. Such discussion might be long
and frustrating for some people, but they will save time in the long run, due to the stability
of the policy. The stability is promoted by robustness. This is increased by (i) understanding
how others react to statistics, (ii) by the transparency of the procedure, (iii) by increasing the
number of people consulted and (iv) by increasing the variety of types of people consulted.

What of length? This is just as important as degree, but in some ways it is less problematic.
Length of arrow is a numerical measure that is used for comparison of that statistic with
others of the same sort. Length will be nothing more mysterious than a function of scale, what
we think are reasonable parameters and where other comparable statistics lie. To dispel the
mystery, think of our usual representation of comparative statistics. We start by stating a fact.
For example: the average longevity of the population is seventy years. This bald statement will
elicit no emotional reaction without some context which might be known already or which
might need to be articulated. Say that this is the statistic today, and that it was higher twenty
years ago, when it was seventy-six. To represent the relationship between the two statistics we
draw a graph with a bottom line labelled with a progression from left to right to indicate time,
and another vertical line at the left labelled bottom to top to indicate measures of longevity.
We usually will miss out the possibility that longevity is equal to 0 — 50 years. The maximum
would be, say, 100 years. The dates will not start with the beginning of mankind, but might
track longevity over the last 50 years. We then plot the two measures on the graph. We decide
on the scale and parameters of representation almost without thinking, and deciding on the
length of the arrow for the compass is the same.

However, there is a subtlety we should address immediately. We should not confuse the
(a) exercise of fitting the representation aesthetically on a graph, with (b) gerrymandering the
representation it in such a way as to increase/ decrease an emotional reaction. Whether the
representation elicits alarm or not will depend on choice of scale.

In the case of our indicator arrow on the circle, its length is then determined as a function
of scale relative to the radius of the circle, so the maximum length is the full radius and
the minimum is zero. For each indicator arrow, we fix the parameters according to what is
reasonably imaginable. The statistic is then very high if the number reaches the edge of the
circle but is low if it is close to the centre.

(b) We might want to work backwards and ‘down-play’ the emotion elicited. We then
change the scale. This is not recommended for reasons of robustness, or objectivity which in
turn depends on honesty in representation.

Now note: say longevity of a population belongs in harmony. A high longevity is more
harmonious, say, than a low longevity, subject to considerations about what it is that is
influencing the statistic be it for suppressive reasons (no laws allowing people to terminate
their lives, so the quality of life is very low at the end of life) or for passionate reasons (the
quality of health is very good even at the end of life). To re-enforce the quality of harmony,
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the arrow will be longer. A longer average longevity brings the arrow closer to the edge of the
circle.

Step 5: For every indicator arrow, determine the length of the arrow following some
protocol.

None of the above tasks is impossible, although for some analysts or policy makers it
might be worth making the protocol explicit, again adding depth to the exercise. Developing
the indicator arrows and accompanying protocols is the hardest, most time consuming and
most qualitative and normative part of the exercise. However, for making future compasses,
once the norm is in place, the discussions about protocol might not have to be revisited each
time for each statistic. So, the time invested in deciding on protocol in the first place is well
worth the effort in the future.

Step 6: Enter the statistics on a table with four columns: the general quality, the name and
any qualifiers, the angle and the length.

Having chosen and developed the indicator arrows, we enter these in a table. Each arrow
has a general quality, a name, an angle and a length. See table 1. We use an aggregation
technique to end up with a final arrow that represents the table of data in terms of the three
general qualities. See figure 1.

To read the final arrow we would see that the institution in question is in the harmony
sector. The arrow is fairly long, so the institution is strongly in this sector. We might be quite
satisfied with this result, depending on our culture, the mandate of the institution and its
context. If we want to change the final arrow, then we look back to the table.

We can now make new policies based on the final arrow, change existing policies,
criticise policies and justify policies. We make the new policies, changes, criticisms and
justifications based upon recovering the story we told in developing the indicator arrows. As
was remarked in the previous section we can perform these exercises in a superficial manner
or in a deeper manner. If our arrow is robust, then the margin between superficial and deep
treatment diminishes.

3. Adapting the Compass to Align it with Ecological Economic Thinking

We now consider our institution from the perspective of ecological economics. This has three
separate elements, the first conceptual, the second conceptual-normative and the third is
ethically-normative.

The conceptual element is that we think that economic activity, the econo-sphere is
dependent upon, society. The socio-sphere and society is dependent upon, the physical and
biological environment: the eco-sphere. We also consider that we live in a world subject to
at least the first two laws of thermodynamics; that the planet we live on is limited in space
and resources; that some of our practices have harmful and irreversible consequences on the
natural environment; that there are values other than value in exchange, such as intrinsic
value and use value.

The conceptual-normative element is that as ecological economists, we want the world
to be a certain way. We then critique institutions on the basis of the extent to which they
align with that vision. What is the vision? The we should make policies that bring us closer
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towards living within the natural flows: of heat from the sun, and heat dissipated from the
earth, the flows of water, the flows of air. We wean ourselves from using up our fund of low
entropy. The rate at which we wean ourselves and approach sustainability within the natural
flows is culturally sensitive. We, decide for example on a culturally acceptable rate of entropy
production, of pollution, of disruption of flows and of biodiversity loss. We actively engage in
trying to slow these rates. We recognise three sorts of value: value in exchange, use value and
intrinsic value.

The ethically-normative element is one step of generality up. We consciously endorse the
above conceptual-normative element as a matter of moral principle.

To conform to the three elements, we make a more elaborate construction.

Step 7: Make tables and policy compasses for each sphere separately: one representing the
relationship of the institution with the eco-sphere, one for the relationship of the institution to
the socio-sphere and one representing the relationship of the institution to the econo-sphere.
We now have nine sectors, three in each of three spheres. See figure 2.

FIGURE 2. THREE TABLES, ONE FOR EACH SPHERE

Har Steady wages 20 .5 .15 Har general happiness 30 6 2 Har Biodiversity of 30 2 .06
ecosystem
Har Regular turnover 60 9 3 Har Regular work 40 9 3 Har Stable mammal 90 6 2
of merchandise population
Har books are 60 4 12 Har Regular use by 20 80 o2 Har Predictability of rain 100 2 06
balanced members
Supp debt 160 6 2 Supp People suffering 130 .2 .06 Supp Mercury pollution 200 9 3
from depression in water
Supp Cutting back 180 .9 2 Supp Days of sick-leave 200 .8 .27 Supp Unabsorbed carbon 190 6 2
by employees monoxide and
Supp bankruptcy 160 .0 .0 SUpp Graffiti (incidences 220 3 1 dioxide
of) Supp Fossil fuels burned 220 <) o=
Pass sudden profits 250 .5 .15 Pass Festive days 300 .6 2
Pass Acreage of crops 300 6 .2
Pass Earning spikes 300 .6 2 Pass Days of exhibition 300 9 3
Pass Acreage of cattle 250 9 3
Pass Re-structuring BS0NN IO 7 Pass Reports in media 320 SONN S

human resources Pass Acreage of private 330 2 06

gardens

Start with the economy table. Economic value, is value in exchange. The time-frame is
short, since exchange value changes quickly. The length of arrows indicates the extent of the
value. Economic institutional harmony is indicated by steady wages, regular turn-over, the
books balancing and so on. Large profits, surprise booms or spikes, changes in the economic
structure indicate economic institutional passion. Economic suppression is indicated by debt,
having to ‘“down-size’, bankruptcy.

Social value of an object, or institution is value in use. The time-frame is longer than for
the econo-sphere. Social institutional harmony is indicated by general contentment, regularity
of work and use of the institution, lack of conflict with the society in which the institution is
couched. Social institutional passion is indicated by festivals, exhibitions, provocative art work,
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sensational successes covered in the press. Suppression is marked by depression, disease, and
violence.

Environmental value is intrinsic or existential value. The time frame is long. Environmental
institutional harmony is indicated by the state of nature without humans. There are flows and
cycles and these blend and combine to show a steady state of the environment and individual
ecologies in the long term. Environmental passion is had when humans intervene. We control
nature, we ‘enhance’ it and shape it. So indicators would include quantities and qualities of
manicured gardens, indoor plants, selectively bred animals and farmland.

We have to always be careful with the passion quality because it can easily tip an institution
into suppression. Environmental institutional suppression concerns: pollution of water, soil
and air, covering soil by buildings or cement, waste, and especially entropic measures such as
use of non-renewable resources.

For the purposes of ecological economics, we make the following general recommendations
for the indicators in all the tables. Consider that we live in a world subject to at least the first
two laws of thermodynamics, so some indicators have got to reflect the entropy production
of the institution; that the planet we live on is limited in space and resources, so when we use
up the natural space, there is a debt to pay. The general idea is to follow Georgescu-Roegen
(1971) and think in terms of the fund-flow model of the natural environment. We have a fund
of low entropy that we can use up quickly or more slowly. This includes non-renewable (or
too slowly renewed) resources: coal, oil, gas. We want to use these up as slowly as possible
— aiming towards the rate of replacement, although we know that it might be impossible on
balance against social unrest, to achieve the use of slowly replaced resources at or below the
rate of replacement. Following Georgescu-Roegen again, we note that there is a flow of heat
from the sun and dissipation of heat from the Earth. Within this flow (over which we have
slow control through the emission of greenhouse gasses) we respect the rate at which natural
resources such as: food, fibre, wood, replenish themselves naturally.

Another important sort of indicator comes from the thought that some of our practices
have harmful and irreversible consequences on the natural environment. Here we use the
metaphor of health of an organism and with some changes in the metaphor, apply it to whole
eco-systems. Rapport (2012) has developed a number of these indicators. Most of them concern
natural ecosystems that are stressed by human activity in the form of pollution. So the third,
related, general idea is to think in terms of pollution, waste and clean-up. Once pollution has
been released into the environment it starts to damage the natural eco-systems. There are limits
over which the natural systems cannot cope and they become “unhealthy’ or “collapse’. What
replaces them is a less healthy natural eco-system. (Rapport and Maffi 2010). Some pollutants
are dispersed quickly and others slowly, the effect of mixed pollution is rarely known. We aim
to respect the rates of dispersal and monitor the health of eco-systems to warn us of natural
limits. Thus, the statistics falling under these three general ideas are what to use to find the
relevant statistics for the eco-sphere.

Being explicit about the normative aspect of ecological economics, we would like our
institution arrows to be in the sector of harmony. So as a policy analyst or consultant using the
ecological economics compass we advise that policy brings the arrow of the institution into
the harmony sector. If it is already there, then carry on as before and address concerns in the
socio-sphere or the economy-sphere!
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Step 8: Construct three compasses: one per table.

The conceptual-normative element of ecological economics is represented by the sub-
set relationship of the three circles. We think that the environment has to be given priority over
society, and the latter has priority over economic considerations. This will now be represented
by the relative sizes of the circles, representing the three tables. See figure 4.*

FIGURE 4. THREE SPHERES

Econo-sphere
)-sphere

-sphere

~

Step 9: Place the spheres concentrically in the following proportions: the radius of the eco-
sphere is the longest; the radius of the econo-sphere is half the length of the eco-sphere, and
the length of the radius of the socio-sphere is exactly half way between the two, add the three
arrows by vector addition. This is the final arrow for the ecological economics compass.

The final compass will look again like the one in figure 1. The relative length of the radii of
the three circles reflects how much more important we think, for example, that the eco-sphere
is with respect to the socio-sphere.

This compass is constructed using the thinking behind ecological economics. If the
environment is doing well, then we need not take care of it, and we can concentrate on society
or the economy or both. Because the eco-sphere arrows are more influential over the position
and length of the final arrow, it is the statistics concerning the environment that we will heed
the most in making our policy decisions — unless the eco-sphere is doing well.

Returning to the three gunas or the three general qualities, for the purposes of getting
along with the environment, we would like our final institutional arrows to be in the quality
of sattva. Even an institution that is normally suppressive, such as a prison might have its final
arrow in sattva — if healthy gardens are created and maintained, waste is well-managed and
so on!

4. Sustainability and the Policy Compass

It is politically in vogue to claim that an institution is “sustainable”. Such a claim is almost
empty when we consider the number of different definitions we might have for the word
‘sustainability’. An industry might be deemed ‘unsustainable’ just because it is not financially
solvent; or, we might be concerned with sustaining a certain standard of living; or we might

4 We do not label the three qualities, but they are still there.
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be concerned with the stability of an ecological system. The word ‘sustainability” was used
to refer to the natural environment, but has been appropriated by business and government
because of the new, fashionable and strongly positive connotation. Since it is a vague but
positive term, its meaning is seldom made explicit by business or government.

Ecological economists use the word in the older sense. This is to reflect the scientifically
established reality of how it is that the environment is doing, and to acknowledge our
dependence on that environment. We have to ensure that the eco-sphere is sustained and
not collapsing. It is only if this is sustained, that we can think of sustaining society (within
the bounds and context of the natural environment). This is important for government, other
public institutions, many non-profit organisations and many NGOs (non-governmental
organisations); but, at least for the ecological economist, government ought to take very
seriously the natural environment in which, and from which, the society lives. Lastly, economic
activity should not be “sustained” at the ‘cost’ of society (stimulating social break-down). Thus,
the ethical element is what plays into the notion of sustainability for the ecological economist.
Similarly, a business institution which claims sustainability in the ecological economist’s sense
would take seriously both the social aspects internal to the institution, the external aspects: the
society in which it is couched and the natural environment. Thus, I put forward the claim that

Claim 2: for the ecological economist, an institution is sustainable iff the ecologial-economics policy
compass’s final arrow is in the third of harmony.

‘Sustainability” is here taken to set an ethical and normative standard; reflecting what it is
we want to sustain and what we are willing to sacrifice. Under ethical-normativity, we want
for the natural environment to remain relatively stable. In very basic terms we need to ensure
that water, the air and the soil are natural and harmonious. It is only then that the bio-sphere
can continue in a healthy manner.

We all know that increasing entropy damages the environment, and therefore, entropy
production is one of the obvious choices for representing the suppressive with respect to the
environment. Another environmentally suppression indicator is pollution. Insofar as we are
willing to sacrifice the environment to our social or economic ambitions, we think less and less
in alignment with ecological economists. Let us be quite clear. There is the scientific aspect of
ecological economics and the more ethical aspect. It is this distinction that has been drawn out
in the exercise of constructing our ecological-economic policy compass.

Philosophical Remarks and Conclusion

Asnoted in the introduction, we can construct several aggregated arrows, representing change
in an institution over time, or for comparing institutions to each other. The construction
is sensitive work due to our making qualitative decisions, as per section two. But it is not
impossible.

Remark 1: Our analysis can be shallow or deep.

We can gerrymander an ‘outlier” statistic in our table, where an ‘outlier’ statistic is one
that influences the length and direction of the aggregated arrow disproportionately. We can
simply erase it and replace it with a ‘better behaved’ statistic, or we can change direction and
length. Of course, with such gerrymandering, relative ‘objectivity’ is then sacrificed, since
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rather than deciding on the direction and length independently of the other indicator arrows,
we do so with respect to the other indicator arrows and in particular with respect to the final
arrow and its representation on the ecological economic compass. This is trickery, but might
be enough to justify a policy in the short term or to a gullible audience. The robustness checks
counter the gerrymandering, so it is with a less robust compass that gerrymandering is easier.
Because we have consulted a variety of people, with different expertise, we should get all the
outlier arrows.

A deeper analysis can be made by working out how to change the reality behind the length
and direction of the various arrows. This can be done through changes in policy that address
particular statistics. For example, if an alarming number of people are dying of lung cancer,
and this is statistically linked to smoking heavily, then we design policies to encourage general
lung health, and decrease smoking.

An even deeper analysis involves looking at the statistics more thoroughly: re-examining
the context and culture that give weight to the decisions concerning degree and length. We
can also look for the underlying causes of the statistics or by looking at the whole, hence
the holistic aspect of the analysis. Returning to the smoking example, we might notice that
smoking is considered to be ‘cool” in some sub-cultures, so we can try to counter that image in
the broader media. We might also notice that it is associated with rebellion or disquiet. In this
case, we might want to look for means of making people feel more at ease and in tune with
society.

Remark 2: There are checks for robustness of the sector arrows.

By ‘robustness’ we mean that the sector arrows are quite stable — adding more indicators
does notalter the angle or length of the sector arrow very significantly — there are no undiscovered
‘outlier arrows’ — ones that significantly change the direction or length of the sector arrow, and
therefore the final arrow.

It is not always possible to ensure robustness. If we lack robustness, then we make policy
decisions that address the lack of data, the poor quality of the data or lack of consultation. In
this way we understand the limitations of the compass exercise.

Remark 3: Even when we do not have a robust compass, and enough data, we still learn
valuable lessons from the exercise of constructing the compass.®

It is not always straightforward or possible to construct a compass that passes the
robustness checks. In these cases, we develop policy recommendations to get better statistics!
We can choose them, and name them very carefully in advance. It is with the material we
have, and under constraints, that we do the best we can. We then have an explanation as to
why we made a particular policy decision, and a partial justification for the policies, but the
explanation includes discussing the quantity and quality of the statistics, so it is a more abstract
and technical explanation and justification than we ideally want.

More important, we make our policy recommendations with a degree of hesitancy. By
trying to make a policy compass we have a good sense of why we are hesitating, and we can
share this information with those concerned. They can then be vigilant about the success of the
policy and understand the importance of having a good suite of reliable statistics. Moreover,
we have a pretty good idea of how to change the policy if we later learn new statistics that

5 Nicole McLernon drew my attention to this, and together we explored the merits of using a non-robust compass.
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influence the position or length of the non-robust arrow. So we can anticipate. After all, when
we make policy decisions, we know in advance that we do so with imperfect information, that
the context changes, that values change, but we make the decisions despite this. With the use
of a policy compass, even a non-robust one, we do better than just take a guess, trusting our
instinct, or making the decision on the basis of a monetary calculation to maximise profit.
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Testing the dynamic relationship among CO: emissions, economic
growth, energy consumption and tourism development.
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Introduction

Carbon dioxide (CO2) emissions are directly linked with the use of energy and have an essential
role in the current debate on sustainable tourism development and environmental protection.
Some authors argue that the tourism sector has the problem that is “addicted” to growth and
this fact is incompatible with sustainable goals. The literature in this area shows evidence that
the environmental Kuznets curve (EKC) hypothesis induced by tourism is verified, with some
differences between developed and developing economies.

In previous empirical research on country-studies, linear cointegration techniques and
Granger causality test are usually applied in order to test the EKC hypothesis. The present
study explores the linkages between CO2 emissions, economic growth, energy consumption
and tourism development for Uruguay without imposing -a priori- any parametric model, in
order to investigate the presence of nonlinearity in the relation, as is postulated by the EKC
hypothesis. The paper empirically examines the dynamic long run relationship among these
variables, using data for the period 1960-2014.
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Within this framework, we test the existence of nonlinear cointegration relationship and the
causality applying nonparametric tests. Our findings show that this methodology provides
a more suitable way to represent linkages between the variables under study for the case of
Uruguay. Nevertheless, the evidence with respect to the causality between tourism growth
and CO, emissions is weak. Policy implications, limitations of the study and future research
are proposed and discussed.

1. Energy and economic growth

Many studies explore the relationship among energy consumption, environmental pollution
(usually proxied by carbon dioxide (CO,) emissions), and economic growth. However, less
attention has been paid to this relationship with respect to the tourism sector, a particular
sector of the economy that deserves attention.

Tourism is a large and dynamic economic sector. Its total contribution accounts for 10.4% of
global gross domestic product (GDP), 9.9% of total employment, and 4.5% of total investment,
in 2017. In the recent years, it has registered a steady growth rate of 4% annually. (World
Travel and Tourism Council, 2018). Several studies have confirmed tourism development as an
engine of economic growth in some countries. Brida et al. (2014) conduct an exhaustive review
of approximately 100 peer-reviewed published papers on the tourism-led growth hypothesis
(TLGH) and find that with a few exceptions, the empirical findings suggest that overall
international tourism drives economic growth. More recently, Risso (2018) finds supporting
evidence in support of the tourism-led growth hypothesis at a worldwide level.

However, with growth arise sustainability challenges. Like any other industry, tourism
can induce pressure on the environment. The development of this sector also contributes to
the development of other segments, leading to a higher demand of energy (Becken et al., 2001,
2003; Gossling, 2002), which can be a source of environmental degradation (Xuchao et al.,
2010). Therefore, an exploration of the relationship among CO, emissions, economic growth,
energy consumption and tourism development is of great interest to both policy makers and
practitioners in tourism and would be a contribution to tourism literature.

The empirical link between environmental pollution (proxied by CO, emissions) and
energy consumption has been extensively investigated and validated in the energy economics
literature (Alam et al., 2011; Ang, 2008; Soytas et al., 2007; Xing-Ping and Xiao-Mei, 2009); even
though, the direction of causality between them still remains unclear. The literature focusing
on the impact of tourism on CO, emissions has been growing in the last decade (Neto, 2003;
Holden, 2009; Lin, 2010; Perch-Nielsen et al., 2010; Dubois et al., 2011; Gossling, 2013; Saenz-de-
Miera and Rossell6, 2014; Solarin, 2014; Tsai et al., (2014)). Regarding country panel analysis, Lee
and Brahmasrene (2013) find that a long-run equilibrium relationship exists among tourism,
CO, emissions, economic growth and foreign direct investment (FDI) in European Union
countries. Furthermore, they find that tourism, CO, emissions and FDI have high significant
positive effect on economic growth. Economic growth, in turn, shows a high significant positive
impact on CO, emissions while tourism and FDI incur a high significant negative impact on
CO, emissions. Gossling (2013) finds that while emissions from tourism are significant in all
22 countries studied’, they may, in some countries, exceed “official” emissions as calculated on

1 New Zealand, Norway, Sweden, Germany, Australia, Switzerland, Maldives, The Netherlands, Anguilla, Antigua and Bar-
buda, Bahamas, Barbados, Belize, Dominica, Dominican Republic, Grenada, Jamaica, St. Kitts and Nevis, St. Lucia, St. Vincent
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the basis of guidelines for national emission inventories under the Kyoto Protocol. Regarding
individual country analysis, Katircioglu (2014b) finds that tourism development in Turkey
has resulted not only in considerable increases in energy use but also considerable increases
in climate change. Katircioglu et al. (2014) find that tourism development is a catalyst for
increases in energy consumption and carbon emissions in the case of Cyprus.

Other studies have tested the validity of the Environmental Kuznets Curve (EKC)
hypothesis, which investigates the relationship between environmental pollution and real
income growth (Grossman and Krueger, 1991; Shafik and Bandypadhyay, 1992; Coondoo and
Dinda, 2002; Dinda, 2004; Stern, 2004; Luzzati and Orsini, 2009). Empirical evidence on the
EKC hypothesis is anything but convergent. While some studies find a linear relationship
between environmental degradation and economic growth (Shafik and Bandyopadhyay, 1992,
Akbostanci et al., 2009), others have provided evidence in support of an inverted U-shaped
relationship in line with the EKC prediction (Lindmark, 2002) though discrepancies have
emerged in terms of the exact ‘turning point’. Thebenchmark study in thisliterature remains that
by List and Gallet (1999) who showed that over the period 1929-1994, in the US, an inverted-U
shaped EKC characterized the relationship between per capita emissions and per capita
income at state level. Other studies still, have found an “N-shaped relationship’ (for example,
Friedl and Getzner, 2003) which suggests that any decline of environmental degradation is
only limited to the short term (He and Richard, 2010). Moreover, many studies have integrated
the investigation of the relationship between energy consumption and output growth within
the EKC framework (for example, Ozturk and Acaravci, 2010). Indeed, the evidence of the
impact of energy use and economic growth on CO, emissions is so overwhelming, that both of
these variables are now routinely integrated into the analysis.

To sum up, the increasing importance of the tourism sector and its potential threat to
the environment, made researchers focus on the relationship between tourism growth and
environment sustainability. This is a key question for policymakers, who face a dilemma of
stimulating economic development via tourism-led growth while protecting the environment,
and A crucial concept on the subject, as mentioned above, is the EKC hypothesis. But, as
stated before, there are not many studies that explore the EKC hypothesis induced by tourism.
Katircioglu (2014a) and De Vita et al., (2015) for individual countries, and Dogan et al., (2015)
and Ozturk et al., (2015) for a panel of countries, are the first ones to examine the relationship
between tourism development and environmental degradation -measure as CO, emissions in
the first three studies and the ecological footprint in the last one? - within an EKC framework.
Katircioglu (2014a) finds that that tourism development and carbon emissions are in long-term
equilibrium relationship, tourist arrivals have a negatively significant effects on carbon dioxide
emission levels both in the long-term and the short-term, and verifies the tourism-induced
EKC hypothesis in the case of Singapore.De Vita et al., (2015) find that international tourist
arrivals into Turkey alongside income, squared income and energy consumption, cointegrate
with CO2 emissions. They find that tourist arrivals, growth, and energy consumption exert
a positive and significant impact on CO2 emissions in the long-run. The results of this study
provide empirical support to EKC hypothesis showing that at exponential levels of growth,

and the Grenadines, Suriname, and Turks and Caicos.

2 Ozturk et al. (2015) point that most of the existing literature employed environmental indicators such as CO2 emissions, sul-
fur dioxide (502), dark matter (fine smoke), and suspended particle matter (SPM) as the endogenous variables. Nevertheless,
these indicators only represent a small portion of the environmental degradation caused by tourism.
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CO, emissions decline. Dogan et al., (2015) analyze the long-run dynamic relationship of CO,
emissions, real GDP, energy consumption, trade and tourism under an EKC model for the
OECD countries, and find that the EKC hypothesis cannot be supported. Finally, Ozturk et al.
(2015) analyse a panel of 144 countries and find that the number of them that have a negative
relationship between the ecological footprint and its determinants (GDP growth from tourism,
energy consumption, trade openness, and urbanization) is more existent in the upper middle-
and high-income countries. Moreover, they notice that the EKC hypothesis is more present in
the upper middle- and high-income countries than the other income countries. More recently,
Paramati et al. (2017) analyze 26 developed economies and 18 developing economies, and find
that the impact of tourism on CO, emissions is reducing much faster in developed economies
than in developing economies, providing evidence of the environmental Kuznets curve (EKC)
hypothesis on the link between tourism growth and CO, emissions.

In Uruguay, the tourism sector’s total contribution accounts for 10.6% of the GDP, 10.2% of
total employment, and 7.7% of total investment, in 2017. In the recent years, it has registered
a volatile behavior, but since 2015 it has verified positive growth rates. (World Travel and
Tourism Council, 2018). Brida et al., (2013a) and Brida et al., (2013b) confirms that the tourism-
led growth hypothesis is valid for Uruguay; tourism is the locomotive sector of the economy.
Additionally, pollution levels (both measured by CO, emissions and the ecological footprint)
have been increasing and have become a concern for environmental authorities. Emissions
almost duplicated from the 1960s to the last 10 years for which data are available (by 2014),
from 2.13 metric tons per capita to 4.28 metric tons per capita. Although the evolution in recent
years has not been constantly increasing, the last five years have seen an increase of more than
10%. Despite de fact that the environmental authorities has set the goal of maintaining net-
emissions at a constant level from INGEI 2008 onwards the emissions exceed the CO, captured
nationally due to the increase in emissions Energy sector and to the reduction of removals of

forest plantations (MVOTMA-SNRCC, 2017).

Therest of the article is structured as follows. First, we define the methodological framework
of the present study; then we introduce the data used; the following section presents the
empirical results, and the final section contains the preliminary conclusions.

2. Methodological framework

In order to test and estimate the relationship between CO:z emissions, economic growth, energy
consumption and tourism development for Uruguay, we follow the procedure suggested by
Breitung (2001), Holmes and Hutton (1990), and Ye Lim et al. (2011). This procedure has the
following steps: (i) testing nonparametric unit root, (ii) testing the existence of cointegration
by using nonparametric tests, (iii) testing linearity, and (iv) performing the rank-causality test.
A quick reference of these tests is presented in what follows.

2.1. Nonparametric Unit Root Test

Breitung (2002) proposes a statistic test that does not require the specification of the short run
dynamic; such approach is called “model free” or “nonparametric” because the asymptotic
properties of the test do not depend on the short run dynamics or the nuisance parameters. As
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a result, the test proposed by Breitung is robust against a possible misspecification. Following
Davison (2002), Breitung take a definition of integration that is not restricted to a specific time
series model:

A time series y_tis integrated of order one (I(1)) if, as T— o,
(1) o~/ IS = oW (a)

where the symbol == means weak convergence with respect to the associated probability
measure, 0>0 is a constant, [ . | represents the integer part, and W(a) is a Brownian motion
defined on C[0,1]. Breitung (2002) proposes the variance ratio statistic to test the null hypothesis
that yt is I(1) against the alternative hypothesis yt is I(0). Critical values are available in

Breitung (2002).

The Qf is the variance ratio of the partial sums and the original series, and variance ratio

statistic is defined as:
n_. — Tt Z’tr=1 ﬁtz

@ o= S

where Ut=(u+...+0t and Gt=yt-5"'zt are the ordinary least square (OLS) residuals from
the regression of the data yt on (i) zt=0, let i=yt, with no deterministic term, (ii)zt=1, with an
intercept, or (iii) zt=(1,t)’, with an intercept and linear trend, respectively. The variance ratio
statistic is a left tailed test, where the hypothesis of a unit root process is rejected if the test
statistic value is smaller than the critical value.

2.2 Rank test for cointegration

Breitung (2001) introduces a nonparametric test procedure to test the hypothesis of a
cointegration relationship and to identify whether this link is nonlinear. Breitung procedure
proposed a rank transformation for the series involved and checks whether the ranked series
move together over time towards a linear or nonlinear long-term cointegrating equilibrium.
The procedure starts checking the cointegration by using the rank test. If cointegration is
accepted, the technique follows with examining linearity in the cointegration relationship, by
using a scoring test.

Let f(xt)~I(1) and g(yt)~I(1) nonlinear increasing functions of xt and yt, and 0f~I(0). Let
suppose that a nonlinear cointegration relationship between xt and yt is given by

3) ue =g(y) - fixy)
The rank statistic is constructed by replacing f(xt) and g(yt) by the ranked series

(4) Ry [f(x)] = Rr(x)
and
5) Rr[g(v)] = Rr(y1)

Given that the sequence of ranks is invariant under monotonic transformations of the
variables, if xt or yt are random walk process then Rt [f(xt)] and Rt [g(yt)] behaves like the
ranked random walks as R#(xt) and Rt(yt).
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The rank test procedure is based on two “distance measures” between the sequences of
Rt(xt) and Rt(yt). The cointegration test is based on the difference between the sequences on
the ranks can be detected by the bivariate statistics Kt*: and &t*,

(6) K7 = T~" max|d,|/8aq
(7) & =T X1 d¢/6Fq,
where

(8) d; = Rr(ye) — Rr(xp),

for R(yt)= Rank [of yt amongyy,...,yt] and Rt (xt) = Rank [of xt among xi,...,xt]. The maxt
|dt| is the maximum value of 1d¢t | over t=1,2, ..., T and
) Gia =T Xio(de — diq)?

adjusts for possible correlation between the series of interest.

2.3 Rank test for (neglected) nonlinearity

If cointegration is not neglected in the first step, then we test the linearity of the cointegration
relationship. For a convenient representation of the alternative and null hypothesis Breitung
(2002) follows Granger (1995) and represents the nonlinear relationship as:

(10) Ye = Vo +vixe + (%) + uy,
where yo+y1 xt is the linear part of the relationship. Only when f* (xt)=0 there is a linear

relationship between the variables. In this test the multiple of the rank transformation is used
instead of using f* (xt).

Under the assumption that xt is exogenous and ut is a white noise with ut~N(0,02) a score
test is obtained as the T*R? statistic of the MCO:

(11) ﬁ't = Co + C1X¢ + Cth(xt) + €.

Breitung (2001) generalizes the score test for the ECM representation and applies it to
contrast the null hypothesis of linear cointegration against the alternative hypothesis of

nonlinear cointegration. To compute the score statistic, the following two multiple regressions
are run, consecutively:

(12) Ve = Qg + Xio; 0iYeoi + 00X + Zi_p 030K + Uy
(13) U =B + Z?:l B1iyi—i + BaX¢ + Zipz_p B3iAx—i + +0;Rr(xe) + +¥,

where 8o+ XiL; Buyei + BaXe + XL BsifXe—i s the linear part of the relationship and it
involves the ranked series RT (xjt ).
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Under the null hypothesis, it is assumed that the coefficients for the ranked series are equal
AR~ MBI EE HF—~(VER | OB B AR O SR AR R T € < S RO e
¢ CORBTEREEYS O DB B BRREHC DR ESARE D@l DB OgRT. C 2%
AN OBt AR OHRARL D) . < 2 XS il L AR O IR Ve NS v LR
JRRAREZR 0 L~ IR R BATIRL A5 ) 5 MG 2R ) i M AR V5 A TR R P L 22705 L 8
ZEylA QL MELE AL R

ically as a x2 distribution, where T is the number of observations and R? is the coefficient
of determination of the second equation. The null hypothesis may be rejected in favour of
nonlinear relationship if the score statistic value exceeds the x? critical values with one degree
of freedom (when two variables are involved).

2.4 Causality Rank Test

Conventional Granger causality test uses Vector Autoregression (VAR) or Vector Error
Correction Model (VECM). However, results from the conventional parametric tests are
limited by the augmenting hypothesis of the specific functional forms of the variables and the
assumptions of homoscedasticity and normality of the error terms. As pointed by Ye Lim et al.
(2011), violation of these conditions can cause spurious causality conclusions. For these casas,
Holmes and Hutton (1990) proposed a multiple rank F-test, more robust than the standard
Granger causality test. In case that the conditions of Granger estimations are satisfied, the
multiple rank F-test results are alike the Granger results.

Holmes and Hutton (1990) analysed the small sample properties of the multiple rank F-test,
showing that with non-normal error distributions the test has significant power advantages
both in small and in large sample. This is valid for both weak and strong relationships between
the variables.

The Holmes and Hutton (1990) multiple rank F-test is based on rank ordering of each
variable. In this test, the causal relationship between y_t and x_t involves a test of a subset of
q coefficients in the Autoregressive Distributed Lag (ARDL) model. The multiple rank F-test
in ARDL (p,q) model can be written as:

(14) Ry = ap + Xi; aiR(yei) + Xi; anR(Xemp) + €
(15) R(x¢) = by + Zle byiR(X¢-i) + Z?:l boiR(Ve-i) + &

where R(-) represents a rank order transformation and, each lagged values of the series
in each model are treated as separate variables when calculating their ranks, for example,
R(Yt) and R(Yt-1). The residuals, et and &t are assumed to be serially uncorrelated, and p and
g may differ in each equation. When choosing p and q, two things have to be considered: the
significance of the estimated coefficients and the serial correlation of resulting residuals.

From (14) rejection of the null hypothesis (a2i=0) implies causality from X to Y; whereas
in (15), rejection of the null hypothesis (a2i=0) implies the reverse causality from Y to X. The
null hypothesis is rejected if the F-test statistic is significant with respective q’s value and N-K
(K=p+q+1) degrees of freedom.

95



Ecorocicar Economics AND SociaL-ECcOLOGICAL MOVEMENTS. SCIEN(‘E, POLICY AND CHALLENGES TO GLOBAL PROCESSES IN A TROUBLED WORLD

3. Data

Tourism demand is represented by the number of passengers arrived (T). To measure economic
growth, per capita gross domestic product (GDPpc) is considered, in order to account for
emissions, we take the indicator of CO, emissions (metric tons per capita, CO,pc) and we
represent energy consumption by the per capita consumption of kilograms of oil equivalent
(Epc). For the empirical work, variables are considered in their logarithmic transformation
(t=log(T); gdp=log(GDPpc); co2=log(CO2pc);ene=log(Epc)).

All the variables have the same source: World Bank database. The sample under analysis
is 1960 to 2014, except for energy consumption, that is only available since 1971. Figure 1
shows the evolution of the four variables.

FIGURE 1. TOURISM, GDP PC, CO2 EMISSIONS AND
ENERGY CONSUMPTION IN URUGUAY. 1960-2014
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Source: World Bank.

Unit root tests results, reported in Table 1, show that all the variables are non-stationary
I(1) in the sample analyzed.
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TABLE 1. NONPARAMETRIC UNIT ROOT TEST RESULTS (VARIABLES IN LOGS)

Variables No Mean Trend
deterministic =~ Adjusted Adjusted
Level Tourism 0.33039 0.09085 0.00520
GDPpc 0.33354 0.08739 0.01008
CO2pc 0.24369 0.07133 0.01540
Energy 0.33829 0.04556 0.01686
First difference | Tourism 0.01498™* 0.00082*** 0.00082***
GDPpc 0.026042* 0.00741** 0.00123***
CO2pc 0.01980** 0.00268* 0.00214**
Energy 0.00410*** 0.00742** 0.00109***

Notes: The hypothesis of a unit root process is rejected if the test statistic falls below the respective

* *x%

critical values. *, ** and *** denote significance at 10%, 5%. Source: authors calculations.

4. Results

As we explain above, in order to explore the long-run linkages between CO, emissions,
economic growth, energy consumption and tourism cointegration and causality are tested by
running out free-model tests.

We consider three alternative sets of variables. The first one consisting of the four variables
mentioned. Each one of the remaining sets consist of only three variables: CO, emissions,
energy consumption and tourism (the second one), and CO, emissions, economic growth, and
tourism the third one.

Results of nonparametric cointegration test for each alternative are presented in Table 2.

TABLE 2. RESULTS OF NONPARAMETRIC COINTEGRATION TEST

Test Statistics

ET42] T-R2

[t, coz, ene, gdp] 0.0010*** 9.1150**

Significance Level Critical values
10% 0.0160 6.2500
5% 0.0137 7.8100
1% 0.0100 11.3400
[t, coz, ene] 0.0008*** 16.9860***
[t, coz, gdp] 0.0014** 7.4910™*
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Significance Level Critical values

10% 0.0197 4.6052
5% 0.0165 5.9915
1% 0.0119 9.2104
Notes: The hypothesis of no cointegration is rejected if the rank statistic, 2T* [2], is below the respective critical
value and the hypothesis of linearity is rejected if the score statistic, T-R?, exceeds the x? critical values. *, ** and *** denote

significance at 10%, 5%, according with the grades of freedom of each estimation.

TABLE 3. RESULTS OF NONPARAMETRIC CAUSALITY TEST BETWEEN

H-H causality test Uruguay
df Pr. NC
d(t)-->d(co2) (4, 22) 0.30 A
t-->c02 (4, 23) 0.001 R (1%)

Notes: F-statistic, df (degree freedom), NC: HO: noncausality.

The results of these tests confirm the causality from tourism (represented with arrivals of
passengers) to CO, emissions when the test is performed in levels (i.e. for the long run). The
sign of the effect is positive in the regression of the ranked variables (see Annex).

However, the evidence does not allow accepting causality from tourism to emissions in
the short-run, that is when the H-H causality test is run in first differences.

In summary, the empirical results show that tourism development, CO, emissions, energy
consumption and per capita GDP are in long-term equilibrium relationship between 1960-
2014) for Uruguay. This relationship, as is postulated by the EKC hypothesis, is non-linear.
Additionally, results of non-parametric causality test show that in the long-run, there is a
causal relationship from tourism to CO, emissions, so tourism-induced EKC hypothesis may
be verified for Uruguay.

Concluding remarks

Differing from other case studies, this paper explores the linkages between CO, emissions,
economic growth, energy consumption and tourism development without imposing -a priori-
any parametric model. In order to investigate the presence of nonlinearity in the relation, as is
postulated by the EKC hypothesis, we applied the methodology proposed by Breitung (2001),
Holmes and Hutton (1990), and Ye Lim et al., (2011), to the period 1960-2014 in Uruguay.

Empirical results for Uruguay show that tourism development, CO2 emissions, energy
consumption and per capita GDP have non-linear long-term equilibrium relationship, as is
postulated for the EKC hypothesis.

With regard to the causality analysis, results of non-parametric test show that in the long-
run, there is a causal relationship from tourism to CO, emissions. Nevertheless, the evidence
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with respect to the causality between tourism growth and CO, emissions is not verified in the
short-run.

To similar findings arrived Ozturk et al., (2015) using a different indicator of contamination,
ecological footprint, and different estimation techniques (panel techniques). Nevertheless,
as long as we know, this is the first work that empirical test this relation without imposing
a-priori any model, within the framework of a case study analysis.

The evidence reached in this paper suggests that tourism policies has to pay attention in
the development of more effective environmental friendly tourism programs.

Further research may extend this methodology to study other Latin-American countries.
Additionally, considering other variables to represent contamination, e.g. ecological footprint,
may give robustness to the empirical findings about the effect of tourism development to the
environment.
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Annex. Causality test (Holmes and Hutton)

Regression in levels

Dependent Variable: YRANK
Method: Stepwise Regression
Sample (adjusted): 1973 2014

Included observations: 42 after adjustments

Number of always included regressors: 1

Number of search regressors: 16

Selection method: Uni-directional

Stopping criterion: t-stat = 1.6

Variable Coefficient Std. Error t-Statistic

C -2.006686 1.974842 -1.016125 0.3170
YRANK_1 0.807544 0.099289 8.133246 0.0000
WRANK_1 0.248516 0.178274 1.394011 0.1726
WRANK 4 -0.539879 0.277002 -1.949010 0.0598
YRANK 4 0.190414 0.105445 1.805809 0.0801
XRANK_3 -0.414428 0.181975 -2.277386 0.0294
ZRANK 2 -0.342754 0.094477 -3.627921 0.0010
XRANK_2 0.393924 0.183517 2.146525 0.0393
WRANK 3 0.590995 0.352657 1.675836 0.1032
R-squared 0.944538 Mean dependent var 31.14286
Adjusted R-squared | 0.931093 S.D. dependent var 16.13143
S.E. of regression 4.234532 Akaike info criterion 5.911832
Sum squared resid | 591.7315 Schwarz criterion 6.284190
Log likelihood -115.1485 Hannan-Quinn criter. 6.048316
F-statistic 70.25031 Durbin-Watson stat 2.034893
Prob(F-statistic) 0.000000

Selection Summary
Removed YRANK 3
Removed XRANK_1
Removed ZRANK 3
Removed XRANK_4
Removed ZRANK 1
Removed YRANK 2
Removed WRANK_2

Removed ZRANK 4
Note: final equation sample is larger than stepwise sample (rejected regressors contain missing values).

*Note: p-values and subsequent tests do not account for stepwise selection.

(y=co2; x=passengers; z= energy pc; w=gdppc).
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Regression in first differences

Dependent Variable: DYRANK
Method: Stepwise Regression
Sample (adjusted): 1965 2014

Included observations: 50 after adjustments

Number of always included regressors: 1

Number of search regressors: 16

Selection method: Uni-directional

Stopping criterion: t-stat = 1.6

Variable Coefficient Std. Error t-Statistic Prob.*

C 25.98089 5.336542 4.868488 0.0000
DWRANK_ 4 -0.310329 0.144300 -2.150581 0.0367
DYRANK 1 0.344648 0.135480 2.543897 0.0143
R-squared 0.179113 Mean dependent var 27.18000
Adjusted R-squared | 0.144182 S.D. dependent var 15.86125
S.E. of regression 14.67331 Akaike info criterion 8.268062
Sum squared resid | 10119.38 Schwarz criterion 8.382784
Log likelihood -203.7016 Hannan-Quinn criter. 8.311749
F-statistic 5.127573 Durbin-Watson stat 1.990116
Prob(F-statistic) 0.009675

Selection Summary
Removed DZRANK_3
Removed DZRANK 1
Removed DWRANK_1
Removed DXRANK 1
Removed DWRANK_2
Removed DXRANK_4
Removed DYRANK 2
Removed DYRANK_3
Removed DXRANK 3
Removed DZRANK 4
Removed DYRANK_4
Removed DZRANK 2
Removed DXRANK_2
Removed DWRANK_3

Note: final equation sample is larger than stepwise sample (rejected regressors contain missing values)

*Note: p-values and subsequent tests do not account for stepwise selection.
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La dimension energética en el metabolismo urbano: la premura
por los indicadores regionales y urbanos en México
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Introduccion

El objetivo del trabajo reside en explorar la existencia de indicadores energéticos a nivel
regional y urbano en México; ya que, al parecer, los disponibles hasta la fecha sélo se refieren
a la distribucién y venta de energia eléctrica a nivel estatal y municipal. Sin embargo, cuando
tratamos de obtener informacién sobre otro tipo de indicadores, por ejemplo, aquellos
relacionados con los petroliferos, ain no se generan a esa escala geogréfica en nuestro pais. De
lo contrario, si contdramos con ellos, esto nos permitiria conocer los datos de voltiimenes de
oferta y demanda por ciudad. Lo cual, nos permitirfa investigar entre otras cosas, la dimensién
energética del paradigma del metabolismo urbano. Es decir, conocer los flujos energéticos de
entrada y salida en una ciudad.

Entalsentido, se parte del siguiente planteamiento del problema: ;Se cuenta conindicadores
energéticos a escala regional y urbana en México? ;Cudles y qué tipo de indicadores debieran
generarse en el corto, mediano y largo plazos? ;Es posible construir un indice del volumen de
gas natural suministrado a nivel estatal? El método a seguir consisti6é en efectuar una revisiéon
bibliogréfica sobre el paradigma del metabolismo urbano, asi como una exhaustiva revisién
cuantitativa y cualitativa de los indicadores energéticos regionales disponibles.

* Profesor-investigador del Centro Universitario de Ciencias Econémico Administrativas (CUCEA), Universidad de
Guadalajara, México. E-mail: jormejiamx@yahoo.com.mx

** Investigador del Instituto de Investigacién y Estudios de las Ciudades, Universidad de Guadalajara, México.
E-mail: jhurtadol2003@yahoo.com.mx
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Los resultados preliminares del trabajo permiten adelantar que si es posible generar
indicadores de oferta y demanda de petroliferos a escala regional, como es el caso del Indice
del Volumen Fisico del Gas Natural para Jalisco (IVFGN]J) en el periodo referido, construido a
partir de una solicitud de datos al organismo regulador oficial. Lo cual, nos brinda elementos
para sugerir propuestas orientadas a destacar la necesidad impostergable de contar con
indicadores energéticos a esa escala territorial, a efecto de medir la magnitud del deterioro
ecolégico y social implicito en dichos procesos productivos.

1. PreaAmbulo

La globalizacién capitalista imperante nos ha orillado a la disyuntiva ecoldgica actual de
cambiar la forma en que se han venido haciendo las cosas en términos globales y locales,
ello supone la modificacién del paradigma de la explotacién irracional de los recursos, para
transitar hacia otro que valore el uso sustentable de los mismos. Lo cual, implica cambiar
paulatinamente el modelo energético imperante basado en combustibles fésiles por opciones
energéticas mds amigables con el medio ambiente. Por tanto, tal situacién actual nos lleva a la
imperiosa necesidad de crear un nuevo modelo de desarrollo econémico y otro proyecto de
sociedad concebido para ser duradero y sostenible, capaz de responder a las necesidades del
presente, sin comprometer las generaciones futuras.

Por ende, sin duda “la energfia es el verdadero talén de Aquiles de la Sociedad Industrial,
del modelo productivista (tanto da que sea capitalista como socialista): estd llamado a ser
el primer recurso en agotarse. Paradéjicamente el factor que ha permitido su expansién y
consolidacién puede conducirle a su final. Por eso la cuestiéon de la energia como insumo
esencial, es una de las cuestiones centrales en la reflexién sobre la sostenibilidad del actual
modelo productivo. La bisqueda del hombre por nuevas opciones de fuentes energéticas
nunca fue tan intensa, por diversos factores (financieros, estratégicos, ambientales, etc.) las
hidroeléctricas y las plantas nucleares han dejado de ser sefialadas como la solucién para
responder al aumento creciente de la demanda de energfa” (Castillo Merighi, C.; et al,. 2009:
40).

Por su parte, desde la perspectiva que engloba el actual modelo productivo imperante y
sus implicaciones urbanas, el enfoque hacia la sustentabilidad es practicamente el mismo. "La
conciencia de la crisis ecoldgica presiona en la constitucién de un nuevo paradigma cientifico,
frente al de la modernidad y el industrialismo que han instaurado el reino del crecimiento
y el desarrollo como objetivos irrenunciables. El escenario de la degradacién ecolégica, y en
particular el de la crisis energética, ha impulsado la emergencia de la reflexion sobre los limites
del planeta, y del modelo productivista. Es dificil pensar cémo puede producirse la transicién
desde un modelo que hace del crecimiento el nicleo central de su actuacién, a otro basado en
el reconocimiento y la auto-imposicion de limites” (Gaja i Diaz, F. 2005: 37-38).

En tal sentido, y dadas las limitadas opciones energéticas disponibles en el modelo de los
combustibles fésiles imperante, es preciso destacar que el gas natural, no obstante que es un
hidrocarburo, se estd erigiendo como uno de los energéticos mds demandados para el presente
siglo 21, en la transicién del agotamiento paulatino del petréleo hacia opciones energéticas
alternativas. Sin embargo, con toda la aparente contrariedad que ello supone, el gas natural
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estd definido como el energético predilecto al generar menos gases de efecto invernadero “Geis”
que el resto de los hidrocarburos. Es visto como el hidrocarburo de “energias limpias”.

Considerando lo anterior, y dadas las enormes reservas mundiales de combustibles fésiles
existentes en el planeta (petrdleo, gas natural, carbén, entre otras), mismas que se estima su
agotamiento durante el presente siglo XXI; aparte de que son el alma y sustento de la operacién
cotidiana de las corporaciones del orbe, y, por tanto, del poder hegemédnico capitalista que
detentan.

Por ello, “En la actualidad, la extensién energética convencional hacia los paises en vias
de desarrollo ha de pasar por los combustibles fésiles; en los paises desarrollados debiéramos
moderar el consumo, pero los paises menos favorecidos han de incrementar sus demandas
energéticas. Esto visto desde el observador que tiene su vida mds o menos resuelta, no es
bueno, ni para la evolucién del cambio climdtico, ni para la tranquilidad en los mercados de los
hidrocarburos” (Menéndez P. E.; Feijé L. A. 2005: 196).

Con base en lo anterior, y considerando que en nuestro pais se ha estado ampliando la
infraestructura para expandir el suministro de éste energético en el pais, a partir de la reforma
energética del afio 2013, el propdsito del trabajo reside en explorar la existencia de indicadores
energéticos a nivel regional y urbano en México; ya que, al parecer, los disponibles hasta la
fecha s6lo se refieren a la distribucién y venta de energfa eléctrica a nivel estatal y municipal.
Sin embargo, cuando tratamos de obtener informacién sobre otro tipo de indicadores, por
ejemplo, aquellos relacionados con los petroliferos, atin no se generan a esa escala geografica
en México. De lo contrario, si contdramos con ellos, esto nos permitiria conocer los datos de
voltimenes de oferta y demanda por ciudad. Lo cual, nos permitiria investigar entre otras cosas,
la dimensién energética del paradigma del metabolismo urbano. Es decir, conocer los flujos
energéticos de entrada y salida en una ciudad. Asi como, investigar mds respecto a la emisién
de contaminantes en nuestras ciudades.

En tal sentido, se parte del siguiente planteamiento del problema: ;Se cuenta con
indicadores energéticos sobre hidrocarburos a escala regional y urbana en México?, ;Cudles
son los volimenes de suministro de gas natural a nivel nacional y en la regién Guadalajara
en los afios més recientes?, ;Es posible construir un indice del volumen de gas natural a nivel
regional? ;Este indice no puede permitir evidenciar la falta de suministro de dicho energético
en un lapso especifico?

El método a seguir consistié en efectuar una revision cuantitativa y cualitativa de los
indicadores energéticos disponibles. Cabe mencionar que, ante la carencia de informacién
disponible sobre hidrocarburos anivel regional, se opté por realizar una solicitud de informacién
via transparencia al organismo rector en la materia hasta ese momento, es decir, la Comisién
Reguladora de Energia (CRE), instancia que tard6 aproximadamente afio y medio en entregar
la informacioén solicitada, por la dificultad de procesar los voltiimenes diarios de suministro, de
un conjunto de entre 300 puntos del sistema nacional de gasoductos y seleccionar sélo aquellos
dirigidos a la region de interés.

Los resultados preliminares del trabajo permiten adelantar que si es posible generar
indicadores de oferta y demanda de petroliferos a escala regional, como es el caso del Indice del
Volumen Fisico del Gas Natural para Guadalajara (IVFGNG) en el periodo referido, construido
a partir de una solicitud de datos al organismo regulador oficial. Lo cual, nos brinda elementos
para sugerir propuestas orientadas a destacar la necesidad impostergable de contar con
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indicadores energéticos a esa escala territorial, a efecto de medir la magnitud del deterioro
ecoldgico y social implicito en dichos procesos productivos.

No obstante, el panorama no es nada alentador, dado que la construccién de este tipo
de indicadores supone un enorme esfuerzo de captacion y clasificacion institucional de
innumerables fuentes de suministro local y regional en nuestro pais, ya que necesariamente
deben acotarse y ajustarse los procedimientos, sobre todo ahora que las empresas productivas
del Estado, tanto PEMEX, como CFE, deben compartir sus redes de suministro y distribucién
con empresas privadas nacionales y locales.

2. El Paradigma del metabolismo urbano

De acuerdo con MacKillop, F. (2014), una forma magistral de definir el metabolismo
urbano es considerdndolo como lo define Kennedy “La suma total de los procesos técnicos
y socioecondmicos que se producen en las ciudades, lo que resulta en el crecimiento, la
produccién de energia, y la eliminacion de residuos” (Kennedy ef al., 2007: 44).

Los origenes del concepto se remontan a Carlos Marx, quien analiza primero el metabolismo
urbano en 1883, y utiliza el concepto para describir los intercambios de materia y energia entre
la naturaleza y la sociedad en su critica de la industrializacién.

M4és tarde, Wolman (1965) relanzé el concepto metabolismo urbano en respuesta al
deterioro de las cualidades del aire y del agua en las ciudades estadounidenses. Como se sabe,
el concepto surgié del deseo de cuantificar, con el fin de cambiar/ mejorar.

No obstante, el concepto de metabolismo urbano tiene un aspecto critico, ;Por qué
necesitamos abordarlo? La mayoria de la poblacién del planeta vive en ciudades y por ende,
el metabolismo de estas ciudades se estd acelerando, lo que conlleva a un mayor impacto en el
medio ambiente, la calidad de vida y la salud de la poblacién, etc. Esto nos lleva a generar un
metabolismo alto, el cual, se debe a que nuestros edificios y ciudades son intensivos en el uso
de recursos ineficientes en su operacion.

En tal sentido, la comprension y el metabolismo de regulacién estdn a un paso por primera
vez, en avanzar hacia la sostenibilidad. En algunos aspectos, la ciudad es como una planta
natural extendiendo mds y mds sus raices, hasta que sus necesidades de recursos estdn
satisfechas. Un aspecto de este crecimiento es que las ciudades requieren un mayor gasto de
energia para el transporte, puesto que los materiales viajan a distancias cada vez mayores.

Por ende, de acuerdo con el (Informe Bruntland de 1la ONU, 1987 Nuestro Futuro Comtn),
el desarrollo econémico de hoy no debe impedir el desarrollo de mafiana. Asi, en términos del
metabolismo urbano: La ciudad cada vez utiliza mds recursos y produce mds residuos que
los que el ambiente puede proporcionar y absorber. Por tanto, dicho concepto, nos hace mas
conscientes de nuestra huella ecolégica.

MacKillop, F. (2014) resume los beneficios y consideraciones del concepto de metabolismo
urbano:

¢ Los modelos matematicos son posibles de construirse
¢ La comparacién entre ciudades es posible

e Podemos conocer los efectos del uso de los recursos
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* El concepto y las herramientas del metabolismo hacen posible hacer investigacién en
los edificios, las ciudades y el medio ambiente, desde un entorno cientifico y objetivo

¢ Esto puede constituir la base para realizar estudios cientificos e implementar politicas
racionales

e Las ciudades necesitan insumos y /o recursos materiales para crecer, estos recursos son,
por ejemplo, agua, energfa, construccion, etc.

¢ Las transformaciones se producen dentro de la ciudad y mds alld de ella, debido a los
procesos productivos inmersos en su espacio regional

* Muchas ciudades cada vez exportan mds y llegan mds lejos, generando impactos
regionales y globales

* FElagua representa de entrada, el insumo o recurso mayor utilizado

¢ Lamayor parte de este flujo de agua se descarga como agua residual y el resto se pierde
por fugas y actividades como el riego de jardines.

¢ Las ciudades necesitan suministros de energia y también producen energia a través del
calor, éste es un mecanismo circular con efectos de retroalimentacion: la energia mds utilizada
produce maés calor y éste, mas necesidad de energia para enfriar etc.

¢ La energia se importa cada vez de mds y mds lejos, con el aumento de los impactos
globales que eso supone

¢ Las ciudades utilizan los recursos que adquieren en formas muy especificas, las cuales,
estdn vinculadas a la geografia local, la historia, la cultura y las estructuras de poder politico

* Los recursos se transforman en la ciudad, generando residuos diversos
¢ FElentornodelosedificios construidos, callesetc.; esel resultado de estas transformaciones
¢ El entorno construido también da forma a transformaciones futuras

¢ La gestiéon de los recursos también influye en la evolucién de las dindmicas socio-
politicas en la ciudad

e Las ciudades son espacios proclives a las desigualdades en el uso/acceso de los
recursos. Los recursos requeridos por las ciudades no fluyen de manera uniforme a todos los
ciudadanos, su flujo refleja las desigualdades existentes, las refuerza, y crea otras nuevas

* Las redes construidas para transportar recursos reflejan también estas relaciones de
poder y la discriminacién

e Predominan dindmicas de segregacién/fragmentacion que estdn presentes en la esfera
laboral

* La desigualdad también estd presente en el acceso a los servicios como agua y
electricidad, alcantarillado y al transporte

* Asi, mismo, se forman redes para eludir ciertas partes de las ciudades (los mds pobres,
los menos poderosos) a favor de los demads (el mads rico, los mds poderosos)

Algunos de los principales estudios sobre metabolismo urbano y sus resultados son:

* Bruselas: los ecologistas Duvigneaud y Denaeyer-De Smet (1977), incluyeron la
cuantificacién de la biomasa urbana e incluso las descargas orgénicas de los gatos y los perros.
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e Hong Kong: Newcombe y sus colegas (1978) fueron capaces de determinar las entradas
y salidas de materiales de construccién y productos terminados. Una actualizacién del
estudio de Hong Kong fue realizada por Warren-Rodas y Koenig (2001), el cual, mostré que el
consumo de alimentos per cdpita, agua y materiales habia aumentado en un 20%, 40% y 149%,
respectivamente, desde 1971 hasta 1997.

e Sydney, (1999) Newman Introdujo la nocién de calidad de vida y bienestar en el andlisis
del metabolismo.

En resumen, MacKillop, F. (2014), sostiene que el metabolismo de las ciudades y los
edificios es esencialmente lineal, y por lo tanto, ineficiente y con externalidades negativas.
Por tanto, tenemos que encontrar la forma de generar ciclos de cierre, para que todos estos
ciclos sean en entornos locales lo més posible. Asi, mismo, las herramientas de planificacién
y la ciencia del clima urbano pueden ayudarnos a disefiar mejores edificios y ciudades, pero
también tenemos que entender cémo la gente usa los edificios y las ciudades.

¢Reusar o expulsar? Lineal vs circular

La idea central del metabolismo reside en que las ciudades modernas y edificios tienen
metabolismos lineales: es decir, generan recursos y producen residuos y emisiones. Por lo
que, el costo de su existencia se extiende sobre el resto de las ciudades o dreas circundantes,
incluso del mundo. Por lo que se requieren ciclos de cierre que pueden ayudar a mejorar estos
espacios.

¢ Como cambiar el metabolismo del entorno construido?

Sobre todo, a través de construir edificios més eficientes, mejor disefiados; ciudades mads
densas, mds compactas que ofrecen una mezcla de usos; asi como la reducciéon de necesidades
de transporte y energfa. Por lo que, se requiere un cambio general en las mentalidades y estilos
de vida, y una redefinicién de la ciudad en torno a nuevos principios.

Por otra parte, y desde una perspectiva latinoamericana, Gonzdlez Dania. Nos resume
dicho modelo teérico, al destacar que las ciudades forman parte del medio ambiente
construido y creado por el hombre, y como tal, interacttian con el medio ambiente natural.
Por tanto, y segtin el modelo de desarrollo lineal y “productivista” imperante hasta hoy, el
metabolismo lineal de las ciudades las convierte en consumidoras de recursos provenientes
del medio natural, a la vez que depositan en éste, los desechos que en ellas se producen. Esta
situacion conduce al agotamiento de recursos y la contaminacién ambiental que caracterizan
la crisis del mundo actual, cuando las necesidades del ecosistema urbano (que se alimenta de
otros) sobrepasan las posibilidades de su territorio de influencia para reproducir los recursos
y reciclar los desechos (lo que cominmente se conoce como capacidad de carga).

Por lo tanto, para que una ciudad sea mds sustentable es necesario, transformar el
metabolismo lineal en metabolismo circular, donde la mayorfa de lo que salga pueda ser
reutilizado en el sistema de produccién y, con ello, afectar un entorno mucho menor. Asi, en
la medida en que se encuentren y apliquen soluciones de sistemas circulares para el agua, la
basura, la energia y los alimentos, nos acercaremos, cada vez mads, a un desarrollo sustentable
de las ciudades, con un mejor uso de los abundantes recursos humanos, los preciosos recursos
naturales y los escasos recursos financieros.

Otro aspecto importante es la escala y dimensiones del asentamiento urbano, ya que
influye en la posibilidad de un mayor o menor acercamiento a una solucién sustentable. Si se
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descomponen problemas grandes en varios pequefios, que resulten mds “manejables”, serd mas
facil enfrentar su solucién. Por tanto, las ciudades sustentables pudieran estar estructuradas
en sistemas de partes con el mayor grado posible de autonomia.

FIGURA 1. ESQUEMA DEL CICLO DE ENTRADA Y SALIDA EN LAS CIUDADES

Inventrva
Poder pelitico

Trabajo

Alimento Productos
Materia prvma )
P Renviduas
Energa
Cultura Civilizacion

Fabncacion

Fuente: Tomado de Gonzélez D. 2013.

Un aspecto de la planeaciéon urbana que guarda una relacién directa con el desarrollo
sustentable es el aprovechamiento del suelo como recurso précticamente no renovable, pues
una vez que se construye sobre él, tardard mucho en ser usado nuevamente, en dependencia
de la vida ttil de la edificacién. Como es conocido, lo mds comun es que los paises que han
tenido histéricamente una posicién destacada en la preocupacién por la preservacién del
medio ambiente, de manera general, se proponen hoy como principio indiscutible para la
sustentabilidad urbana, el incremento de la densidad de uso del suelo, aprovechando sobre
todo las dreas urbanas ya existentes. El acceso al suelo es hoy un factor decisivo para resolver
el problema de la vivienda en los sectores poblacionales de méds bajos ingresos en los paises
en desarrollo. Sin embargo, las tipologias arquitecténicas y urbanas que se corresponden con
los sistemas de gestién y las soluciones constructivas empleadas en esos casos, generan en
las ciudades del tercer mundo, desarrollos urbanos marginales y periféricos de muy bajas
densidades.

Como sabemos, las dreas verdes urbanas desempefian multiples funciones de saneamiento
ambiental: produccién de oxigeno, filtro para la contaminacién, barrera contra ruidos, etc.
También en climas cdlidos como el nuestro, el efecto de la “sombra viva” es insuperable
y contribuye notablemente a la reduccién de la temperatura en espacios exteriores,
contrarrestando el efecto de la “isla de calor urbana”.

Otro aspecto relevante en la planeacién de las ciudades que también desempefia un papel
decisivo, es la reducciéon de las necesidades de transportacién, tanto de personas como de
productos. Por lo que, el crecimiento excesivo de las ciudades, la zonificacién de sus funciones,
la aparicién de “ciudades satélites” o “ciudades dormitorio” han ocasionado consecuencias
negativas, como la expansién de las autopistas y lineas de ferrocarril, que constituyen,
ademds, barreras en el paisaje urbano. Otro aspecto importante en la sustentabilidad de las
ciudades es, por tanto, garantizar un buen sistema de transporte ptblico, sano, seguro y
eficiente, que resulte competitivo con el automévil como medio de transporte individual. No
obstante, las tendencias en este sentido en los paises desarrollados se dirigen en la actualidad
a incrementar la capacidad de carga de los medios de transporte disponibles, particularmente

111



Ecorocicar Economics AND SociaL-ECcOLOGICAL MOVEMENTS. SCIENCE, POLICY AND CHALLENGES TO GLOBAL PROCESSES IN A TROUBLED WORLD

los de pasajeros; buscar otras fuentes de energia para sustituir los combustibles fésiles, tal es
el caso del etanol en los autobuses y autos eléctricos. Asi como también combinar estos medios
de transporte con el uso extendido de bicicletas en dreas centrales. Otro aspecto a considerar
es la seguridad del trafico urbano, la reduccién de velocidades y construir calles, carreteras,
vehiculos y equipamientos mds seguros.

FIGURA 2. COMPARATIVO ENTRE EL METABOLISMO LINEAL Y CIRCULAR
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Fuente: Tomado de Gonzélez D. 2013.

La necesidad de incorporar el disefio bioclimdtico a escala urbana y arquitecténica
constituye otra via para mejorar las condiciones ambientales y reducir el consumo de energia
convencional en los espacios habitables, todo lo cual contribuye al logro del desarrollo
sustentable.

Asi mismo, otro importante recurso que se consume en las ciudades es el agua. Las
fuentes de agua, su calidad y saneamiento, las formas de abasto y bombeo (aprovechamiento
de la gravedad o energias renovables) influyen considerablemente en la calidad de la vida
y el consumo de recursos. Por otra parte, el agua es un preciado recurso que puede ser
reciclado o reusado, tanto a escala de los edificios o de conjuntos, como a escala de ciudad. El
aprovechamiento del agua pluvial es también una forma de ahorrarla, sobre todo en lugares
donde la lluvia es abundante y la disponibilidad de agua potable es insuficiente. De ahi que
la evacuacién y tratamiento de los residuales urbanos es otro factor de vital importancia en el
desarrollo urbano sustentable.

El reciclaje de todos los desechos posibles minimiza la cantidad de residuos que se
incorporan al medio ambiente y con ello su contaminacién, asf como la cantidad de recursos
y materias primas necesarias. Para ello, es imprescindible la recoleccién separada de los
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desechos sélidos y liquidos, orgdnicos e inorgdnicos, de forma clasificada. Los residuos sélidos
orgdnicos pueden ser tratados para producir composta (un abono orgdnico de excelente
calidad), o en bio-digestores para obtener biogds (gas combustible) y abono. Los residuos
inorgdnicos (vidrio, papel, cartén, metales) pueden ser reciclados como materia prima en la
produccién de nuevos productos.

Asf mismo la participacién social en los procesos de gestiéon urbana es una condicién
esencial del desarrollo sustentable. Cualquier proceso sustentable ha de desarrollarse de
abajo a arriba y de adentro hacia afuera, debe ser especifico y descentralizado. Por dltimo,
las tecnologias y los materiales de construccién empleados en la ejecucién de los edificios que
conforman la ciudad, también influyen de forma considerable en su sustentabilidad (Gonzélez
D. 2013: 18-20).

3. Construccion e interpretacién del Indice del Volumen Fisico del Gas Natural de la
region Guadalajara 2000-2013

Con el objeto de comprobar fehacientemente la existencia de la falla en el suministro de
gas natural en la regiéon Guadalajara, durante los afios recientes, se realiz6 una solicitud de
informacién sobre los volimenes del energético a la Comisién Reguladora de Energia (CRE),
organismo auténomo, pero con adscripcién a la Secretaria de Energifa, instancia rectora del
sector energético en el pais.

Gracias a la politica vigente de transparencia y acceso a la informacion, a través del 6rgano
interno de control (contraloria interna de dicha dependencia), se obtuvieron los datos de la serie
2000-2013, los datos sobre dichos flujos y el cdlculo realizado de las variaciones porcentuales
anuales se muestra a continuacién. Cabe aclarar que ésta es la primera vez que se elabora el
indice, para efectos de comprobar con un método matematico, la existencia de los flujos del
energético en el periodo referido y comprobar su desabasto en la regién Guadalajara.

Asf, mismo, es preciso explicar que la férmula para obtener el indice del Volumen Fisico
del Gas Natural de la entidad, se resume restando el volumen fisico del suministro del gas
natural del Gltimo afio, menos el valor del afio previo, y el resultado se divide entre el valor
suministrado el primer afio del periodo estudiado. Cabe sefialar que éste, indicador que
se genera por primera vez para el periodo referido, por medio del cual, se comprueba que
durante el afio 2012, ocurrié una falla en la seguridad energética de ese hidrocarburo en la
region, al demostrarse una baja del 33.7% .

Cabe aclarar, que la otra baja pronunciada que se muestra en el periodo; es decir, la del
afo 2004, el 6rgano oficial (CRE), aclara que se refiere a que los datos estdn incompletos, es
decir, se precisa que el registro del volumen de gas para ese afio, s6lo se refiere al del primer
semestre. Por lo que, se evidencia que durante el afio 2012, ocurrié un desabasto del energético,
ocasionado por la saturacién de la demanda en la regién centro occidente. Por lo que, el inico
gasoducto proveniente de Salamanca, Guanajuato; fue insuficiente para abastecer la demanda
de la ZMG.

Como puede observarse, la importancia en la generaciéon de indicadores como el anterior,
representa un ejemplo de que la persistencia de indagar y acudir a las fuentes oficiales, cuando
se presume la existencia de los datos; es sumamente relevante, dado que el esfuerzo por
demostrar la evidencia cuantitativa con datos oficiales, mds que la versién empirica (prensa)
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del fenémeno de la vulnerabilidad de la seguridad energética a nivel regional y urbano, si
es posible, siempre y cuando se haga la basqueda y el procesamiento de la informacién
correspondiente, mediante la solicitud de los datos via transparencia, de forma directa, o a
través de la instancia federal y / o estatal respectiva. Por lo que, con esto ha sido posible validar
el hecho descrito por los medios de informacién y las versiones de afectaciéon descritas por
los empresarios de las zonas industriales de El Salto y la de Guadalajara especificamente.

Enseguida se muestran los cuadros y gréficas alusivos al objeto de estudio.

CUADRO 1. VOLUMENES DE GAS NATURAL SUMINISTRADOS

A LA REGION GUADALAJARA POR EL SNG, 2000-2013

Aflo Punto de extracdén Guadalajara IVFGN Varladén % NACIONAL IVFGN Varlacién %
2000 22,194,208 100 NA 1,104,237,503 100 NA
2001 17,227,773 776 224 1,122,235,185 101.6 1.6
2002 21,567,645 97.2 25.2 1,314,307,405 119.0 171
2003 19,609,612 88.4 9.1 1,433,138,186 129.8 9.0
2004 8,837,166 39.8 -54.9 869,503,410 78.7 -39.3
2005 17,666,076 79.6 99.9 1,451,722,236 131.5 67.0
2006 18,262,352 82.3 34 1,711,797,614 155.0 17.9
2007 17,681,929 79.7 3.2 1,598,734,502 1448 6.6
2008 18,543,489 83.6 4.9 1,694,237,056 153.4 6.0
2009 18,738,676 84.4 1.1 1,676,639,823 151.8 -1.0
2010 20,315,405 91.5 8.4 1,722,593,964 156.0 2.7
2011 21,219,630 95.6 45 1,858,663,823 168.3 7.9
2012 14,061,266 63.4 -33.7 1,715,372,889 155.3 7.7
2013 20,666,545 93.1 47.0 1,718,143,645 155.6 0.2

Fuente: CRE/! Informacién entregada semestralmente por PGPB: cantidades de gas por punto de

inyeccion y estraccion.
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CUADRO 2. ELEMENTOS DE LA FORMULA DEL IVEGNG

Indicador Propuesto:

Indicador del Volumen Fisico del Gas Natural de la Region Guadalajara

SUMINISTRO DE GAS NATURAL

DISTRIBUCION Y SUMINISTRO

: - _ )
CFE Comisién Federal de Electricidad

PEMEX Petréleos Mexicanos
CRE= Comision Reguladora de Energia

indice del Volumen Fisico del Gas Natural: Relaciona el suministro obtenido en el periodo de estudio, respecto

a la del periodo base. El método para obtenerlo es dividir los valores del afio de estudio entre los valores del

ano base y multiplicar el resultado por 100.

GRAFICA 1. VOLUMENES DE GN NACIONAL Y REGION GUADALAJARA, 2000-2013

Nacional y Regién Guadalajara: Volumenes de gas natural suministrado
porel SNG 2000-2013, (Gigajoules)/ 1.
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Fuente: CRE/! Informacién entregada semestralmente por PGPB: cantidades de gas por punto de
inyeccion y estraccion.
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GRAFICA 2. IVFGN NACIONAL Y REGION GUADALAJARA, 2000-2013

] 1853

Fuente: CRE/" Informacién entregada semestralmente por PGPB: cantidades de gas por punto de

inyeccion y estraccion.

GRAFICA 3. VARIACION PORCENTUAL DEL IVEGN
NACIONAL Y REGION GUADALAJARA 2000-2013

Variackdn porcantual dal IVF ON Kaclonal y Regian Suadalalara
2000 - 2013
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Fuente: CRE/" Informacién entregada semestralmente por PGPB: cantidades de gas por punto de

inyeccion y estraccion.

4. Conclusiones

El objetivo del trabajo se basé en explorar la existencia de indicadores energéticos a nivel
regional y urbano en México. El resultado nos permite saber que los disponibles hasta la fecha
s6lo se refieren a la distribucién y venta de energia eléctrica a nivel estatal y municipal. Por lo
que no existen datos y, mucho menos, indicadores sobre el suministro de combustibles fésiles
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a nivel regional en nuestro pais. Por lo que, es lamentable que la informacién sobre otro tipo
de indicadores (petroliferos), ain no se generan a esa escala geografica en México. Por ende, si
contdramos con ellos, esto nos permitiria conocer los datos de voltiimenes de oferta y demanda
por ciudad. Lo cual, nos permitiria investigar entre otras cosas, la dimensién energética del
paradigma del metabolismo urbano. Es decir, conocer los flujos energéticos de entrada y salida
por ciudades.

En tal sentido, las respuestas a los planteamientos expresados inicialmente, son que hasta
agosto del 2018 no se cuenta con indicadores energéticos a escala regional y urbana en México,
mads alld de los eléctricos; por lo que es importante avanzar en la generacién de indicadores
energéticos del suministro de petroliferos lo antes posible. Asi mismo, la investigacién permitié
demostrar que si es posible construir un indice del volumen de gas natural suministrado a
nivel estatal con la informacién disponible, si se desagrega a esa escala territorial.

Respecto al paradigma del metabolismo urbano, podemos definirlo como “La suma total
de los procesos técnicos y socioeconémicos que se producen en las ciudades, lo que resulta en
el crecimiento, la produccion de energia, y la eliminacién de residuos” (Kennedy et al., 2007:
44). Mas tarde, Wolman (1965) relanzé el concepto en respuesta al deterioro de las cualidades
del aire y del agua en las ciudades estadounidenses. Como se sabe, el concepto entonces,
surgio del deseo de cuantificar, con el fin de cambiar/ mejorar el estado de cosas en las ciudades
norteamericanas.

Por otra parte, los resultados preliminares del trabajo permiten adelantar que si es posible
generar indicadores de oferta y demanda de petroliferos a escala regional, como es el caso del
Indice del Volumen Fisico del Gas Natural para Jalisco (IVFGN]) y/o Regién Guadalajara,
en el periodo referido; el cual, fue construido a partir de la solicitud de datos al organismo
regulador oficial. Por lo que, el resultado obtenido del presente trabajo brinda elementos para
sugerir propuestas orientadas a destacar la necesidad impostergable de contar con indicadores
energéticos a esa escala territorial, a efecto de medir la magnitud del deterioro ecolégico y
social implicito en los procesos productivos implicitos en los metabolismos urbanos en México.

Finalmente, la generacién del Indice del Volumen Fisico del Gas Natural de la Regién
Guadalajara (IVFGNG), es un ejemplo de que, al obtener y procesar los datos oficiales, se
comprueba con evidencia cuantitativa, mds que la empirica (prensa), que el fendmeno de la
vulnerabilidad del suministro energético (gas natural) a nivel regional y urbano, si ocurrié; tal y
como fue descrito por los medios de comunicacién y las empresas manufactureras directamente
afectadas, de las zonas industriales de los municipios de El Salto y de Guadalajara, en cuanto a
lo que se denominaron como las “alertas criticas”, anunciadas durante los afios de 2012 y 2013,
respecto a la falta de suministro de gas natural en dicha regién. Asi, la conclusién general del
trabajo es que con el indicador generado, se permite comprobar la necesidad impostergable
de contar con indicadores de los combustibles fésiles, para realizar cuanto antes, estudios de
flujos energéticos, acorde al concepto del metabolismo urbano.
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Analisis del sistema de extraccion de petroleo a partir del uso de la
Tasa de Retorno Energética (TRE) para el caso del Ecuador

Rony Parra®

Introduccion

El sistema energético global depende en gran medida de la produccién de combustibles fésiles
y aunque existen esfuerzos para reducir las emisiones de gases de efecto invernadero (GEI) y
cambio hacia un modelo de energia renovable, el petréleo sigue formando parte esencial de
la cadena energética global. De acuerdo a la Agencia internacional de Energfa, en el 2015 se
consumi6 3820 Mtoe de un consumo total de energfa final de 9383 Mtoe (International Energy
Agency, 2017).

El sector del petréleo, ademds de suministrar combustibles para la actividad econémica,
también es una industria intensiva en energia, factor que interviene en el encarecimiento de
los costos ambientales. El sistema de energia se encuentra en transicién del petréleo producido
convencionalmente a una variedad de sustitutos, con riesgos econémicos, estratégicos y
ambientales (Farrell & Brandt, 2006).

El agotamiento eminente de reservas de crudo convencional y los avances en técnicas de
perforacién, imdgenes sismicas y nuevas formas de extraccién, pronostican una tendencia
global hacia la extraccién de petréleos pesados, no convencionales y pizarras bituminosas que
requiere mayores inversiones tecnolégicas y energéticas (World Energy Council, 2016).

Este trabajo analiza el sistema de extraccién de petréleo del Ecuador bajo variables
biofisicas de insumo—producto y de abajo hacia arriba, a partir del rendimiento energético,
determinada como la energia de salida por unidad de energia consumida (diferenciando
el consumo de energia térmica y mecdnica), integrando tipologias de bloques a partir de la
calidad de petréleo.

* Institute of Environmental Science and Technology, Universitat Auténoma de Barcelona. / Grupo de Poblacién y Am-
biente, Universidad regional Amazénica Ikiam. E-mail: parrarony@gmail.com
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Para el caso de estudio, al 2016 se determiné que el sector de extracciéon de petréleo del
Ecuador requirié 63.03 PJ de energia para producir 1487.3 PJ, es decir una Tasa de Retorno
Energético TRE o EROI por sus siglas en inglés (Energy Returned on Investment) de 24:1, sin
embargo, se evidencia que el EROI difiere significativamente cuando analizamos bloques de
acuerdo a la calidad del petréleo. Para los bloques de crudo medio (10<API<21) la relacién se
situ6 en 36:1, mientras que para los bloques de petréleo pesado (22<API<30) la relacién bajé
a18:1.

1. Antecedentes

La extraccién de petréleo es uno de los procesos industriales que demanda altas cantidades
energéticas para su operatividad, si bien, la explotacién de los primeros campos en el mundo
resultaba fdcilmente aprovechables por las caracteristicas propias del recurso y de sus
yacimientos, con el paso del tiempo el grado de dificultad para extraer el mismo volumen de
petréleo se incrementd. Esto implica, entre otras cosas, un aumento en la intensidad energética
en los subprocesos. El indice de retorno de la energia permite conocer la calidad del recurso:
un recurso de alta calidad requerird menos energia para ser extraido y aprovechado que uno
de baja calidad (Brandt, 2011). Esta relaciéon también da una idea de la eficiencia con la que la
industria gestiona los recursos.

Revisando la literatura, se observa poca atencién a los efectos especificos que causa la
disminucién de las reservas convencionales de petrdleo y a la posibilidad de sustitutos con
mayores costos ambientales. Hall, Cleveland, Brandt y Tripathi abordan esta problemdtica
desde la Tasa de Retorno Energético EROI y sus trabajos los realizan principalmente en los
campos de petrdleo y gas de EEUU, utilizan para ello informacién estadistica agregada de
arriba hacia abajo y a un d4mbito nacional, mostrando reducciones significanticas del EROI al
comparar campos desde 1919 hasta el 2014 (Hall, 1981; Cleveland, 2005; Brandt et al., 2011;
Tripathi y Brandt,2017).

Tomando como ejemplo el estudio Guilford y Hall, los campos estadounidenses en 1970
consumian energia equivalente a un barril de petréleo para extraer 30 barriles a superficie y en
el 2005 la tasa de extraccion se situé por debajo de 10 barriles. Una realidad similar se observé
en el campo Daqing en China, la tasa de rendimiento de energfa cay6 de 10:1 en el 2001 a
6:1 en el 2012 (Guilford y Hall, 2011). Para los campos rusos se realizaron trabajos similares
mostrando caidas en el retorno energético del 17% entre campos evaluados desde 2005 al 2012
(Nogovitsyn and Sokolov,2014), en Canadd esta relacién cay6 el 13% para campos evaluados
desde 1990 a 2008 (Poisson and Hall,2013).

Court y Fizaine por su parte muestran estudios sobre EROI a una escala global para
combustibles fésiles, muestran una metodologia a partir de las inversiones monetarias
realizadas y aproximando los costos realizados en energia en los sectores del carbén, petréleo
y gas, para lo cual parte de informacién estadistica financiera agregada: cantidad y precios
de la energia, producto interno bruto global y la estimacién del rendimiento monetario de la
inversion en los sectores de energia f6sil (Court & Fizaine, 2017). Esto eminentemente acarreard
un margen de error si lo comparamos con estudio de abajo hacia arriba.

También se realizaron estudios del EROI para tecnologias y combustibles especificos,
trabajos comparativos en el drea de la aviacién con combustibles alternativos a los fésiles
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como una opcién para mitigar el cambio climatico (Trivedi et al., 2015), andlisis del potencial
edlico a escala global, considerando en su andlisis el cdlculo de la tasa de retorno energético
como una limitante fisica del modelo (Dupont, Koppelaar, & Jeanmart, 2018) o el uso del EROI
para comparar tecnologias para la produccién de electricidad a partir de la disponibilidad de
biomasas y un ciclo combinado de produccién de electricidad con fuentes edlicas y gas natural
(Parkhurst, Saffron, & Miller, 2016).

Brad presenta un aporte a la metodologia de abajo hacia arriba, partiendo del ciclo de vida
LCA y luego calculando el EROI para los campos petroleros en California. Su estudio lo realiza
en tres etapas extraccion, refinacién y consumo de combustibles; sin embargo, en su modelo
no contempla que algunos de los productos finales de la extraccion de petrdleo y gas, de
hecho, irdn a otros sectores de extraccién de energia, ya sea directa o indirectamente y no a los
consumidores finales no energéticos (Brandt, 2011).

La definicién de limites del sistema es esencial para el entendimiento de la problemdtica
energética, es decir, determinar dénde comienza y termina un sistema no debe considerarse
menor, ya que puede producirse resultados diferentes para el mismo proceso (Parra, Di Felice,
Giampietro, & Ramos-Martin, 2018).

Centrando la discusién para el caso de estudio, en el sector de extraccién de petréleo del
Ecuador se tiene trabajos principalmente enfocados al estado actual de la politica de extracciéon
de petrdleo en relacion con el desarrollo sostenible (Fontaine, 2003), indicadores econémicos
(Martinez,Javier; Parra,Rony; Reis, 2016) y evaluacién de impactos sociales y ambientales de
la extraccién de petréleo en las poblaciones locales ((Vallejo, Burbano, Falconi, & Larrea, 2015)
y (Rodriguez, 1998)).

Respecto al andlisis con variables biofisicas, se presenta un unico trabajo sobre el
metabolismo en el sector petrolero del Ecuador que formaliza una metodologia para describir
la extraccion de petréleo basada en la distincién entre elementos funcionales y estructurales,
utilizando el Andlisis Integrado de Escala Multiple del Metabolismo de la Sociedad y del
Ecosistema MuSIASEM por sus siglas en inglés (Multi-Scale Integrated Analysis of Societal
and Ecosystem Metabolism). En dénde se describe que, la extraccién de petréleo en Ecuador
consume por metro cibico de petréleo més de 100 kWh de electricidad y 1.5 GJ de combustibles,
que requieren 3 kW de capacidad de potencia instalada y 2 horas de actividad humana (Parra
et al., 2018). Estos principios serdn usados y descritos en el apartado metodolégico de este
trabajo.

2. Metodologia

Es importante hacer una descripcién tedrica de lo que es la Tasa de Retorno energético TRE o
Energy Returned on Investment EROI (por su significado en inglés). EROI muestra el gasto o
la inversién de energfa en un proceso determinado y estd definida por la cantidad de energia
entregada en un proceso especifico sobre la cantidad de energifa utilizada en el mismo proceso.
Es una medida de la accesibilidad de un recurso, lo que significa que cuanto mayor sea el ERO],
mayor serd la cantidad de energia neta entregada a la sociedad para apoyar el crecimiento
econdémico (Hall et al., 2014).

En los procesos de extraccién petrolera permitird identificar cudnta energia se devuelve
a la sociedad en forma de petréleo en comparacién con lo que se invirtié en la industria para
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conseguirlo y como esta relacién se comporta en el tiempo. Si el resultado es cada vez mayor
mientras transcurre el tiempo, entonces se tendria la evidencia de que las nuevas tecnologias
estdn actualmente superando el agotamiento del recurso (Gagnon, 2009).

Si el EROI es menor a 1, el proceso estaria gastando mds energia de la que se recupera,
lo que supondria bajo consideraciones biofisicas, no continuar con esa actividad. Si la tasa es
mayor que 1indica que la energia total es mayor que la energia invertida dejando un saldo neto
positivo. Una consideracién importante para la aplicacion del indicador es que el numerador
y denominador tienen que tener las mismas unidades, por lo que la proporcién obtenida es
adimensional (100:1 implica que un determinado proceso produce 100 unidades energéticas
en una inversion de 1 unidad energética).

Una de las principales dificultades de usar el EROI como indicador de escases energético
es la fijacion de los limites del proceso, hay autores que usan diferentes relaciones entre energia
entregada y gastada en el proceso, difiere de la escala y del propésito. Por un lado, se compara
la energia producida sobre la energia interna producida y gastada, pero también existe otra
métrica que incorpora la energia externa consumida (Brandt, 2011).

Spitzley y Keolian encontraron mds de 10 relaciones de retorno de energia que se han
utilizado en trabajos anteriores. Estas relaciones difieren en los limites del sistema, en el
propésito del investigador y en la inclusién o exclusién de varios tipos de energifa (Spitzley,
D.y Keoleian, G,2004). En varios casos los autores no especifican que relaciéon de retorno de
energia utiliza eso dificulta compararlos con otros estudios de caso.

Para nuestro ensayo identificaremos la escala de trabajo y fijaremos los limites del sistema
a partir de los principios de MuSIASEM, entendiendo que la dindmica de los flujos de energia
en la extraccién de petrdleo es parte funcional del sector de energia. MuSIASEM es un
esquema contable desarrollado por Giampietro y Mayumi (Giampietro, 2003; Giampietro et
al., 2013, 2011, 2009; Giampietro y Mayumi, 2000; Pastore et al., 2000). El enfoque proporciona
una aplicacién del esquema de fondos de flujo de Georgescu-Roegen (Georgescu-Roegen,
1971), que vincula las variables socioeconémicas y biofisicas de manera integrada.
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GRAFICA 1. GRAMATICA DE LA ENERGIA
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PES: Primary Energy Sourse; EC: Energy carrier; ES: Energy System; El: Electricity;
Fu: Fuels; He: Heat; PC: Power Capacity; LU: Land Use; HA: Human Activity.
Fuente: (Parra et al., 2018).

La gramdtica energética de MuSIASEM ha sido descrita y aplicada en detalle - ver,
por ejemplo, (Velasco-Ferndndez et al., 2015) y (Giampietro et al.,2014). Sus dos conceptos
principales, esenciales para comprender el andlisis propuesto, son la distincién entre fuentes de
energia primaria (PES) y portadores de energia (EC), y la desagregacion entre energia mecdnica
(electricidad) y energfa térmica (calor y combustibles). Otro pilar es la distincién entre fondos
y flujos. Los fondos son elementos cuya identidad permanece intacta sobre la escala de andlisis
espacial y temporal elegida, mientras que los flujos son elementos que ingresan al sistema
sin existir o salen de él sin ingresar. Los fondos deben mantenerse para poder metabolizar
los flujos. muchas formas de contabilidad de materiales y energfa solo consideran los flujos
y no consideran la importancia clave de caracterizar los fondos necesarios para reproducir
y /o utilizar dichos flujos. El uso del suelo, la actividad humana y la capacidad energética
(tecnologia) son ejemplos de fondos, mientras que la electricidad producida y consumida, el
agua consumida y los combustibles consumidos y producidos, asi como el petréleo extraido,
son ejemplos de flujos.

En la gréfica 1, se diferencia el nivel N-2 que corresponde al sector de la extracciéon de
petréleo, dentro del sistema energético global, con lo cual visualmente se puede entender
la dimensién en la que trabajaremos, ademds se identifica las variables de insumo /
producto biofisicos y energéticos. Ahora bien, para fijar los limites del sistema a continuacién
estructuramos un esquema de gramdtica para el sistema de extraccion.
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GRAFICA 2. SISTEMA DE EXTRACCION DE PETROLEO
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Fuente: elaboracién propia.

El estudio se reduce tinicamente a los flujos energéticos, dejando de lado la contabilidad
de los fondos y otros flujos que entran (ejemplo: agua) y salen del sistema (ejemplo: residuos).
El esquema distingue la linea de secuencia del proceso, desde la entrada de petréleo a boca de
pozo, actividades de transformacién y la salida de petréleo del sistema. El petréleo de salida
es transportado y refinado para luego regresar al sistema como combustibles.

Determinacién de la ecuacion para el calculo del EROI

E :Energia del petrleo extraido a boca de pozo

ES:Energfa del petroleo entregado por el sistema

E,=E_eci+E_(ec2): Energia externa que se consume en el sistema

E, =E_icr+ E_ica: Energia interna producida y consumida por el sistema
E tczEnerg{a total consumida en el sistema

E, 1:Energia externa consumida de conbustibles

E,.;:Energia externa consumida de electricidad

E, :Energia interna producida y consumida de combustibles

EiCI:Energ{a interna producida y consumida de electricidad
EROI= =
Etc
EROI= —=
EictEec
Eg

EROI=

EecitEec2 tEic1t Ejcz

En el sistema para el caso de estudio no existe alimentacién de energia eléctrica externa de
fuentes renovables. La oferta térmica de electricidad se produce a partir de los combustibles
propios del sistema o combustibles exportados. Esto ayuda al andlisis ya que la contabilidad
de energfa consumida se la puede agregar a la categoria de combustibles, caso contrario
el consumo de energia estaria dado como un vector diferenciando los combustibles y la
electricidad.
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Es
Eec1t+Eic1

EROI=

En Eecl no se contabiliza el gasto de energia que se invirtié en producirla y llevarla al
sistema N-2 (transporte y refinacién). Esta consideracion se la debe realizar cuando se
contabilicen los datos agregado en el nivel N.

Para entender cémo cambia el EROI entre petréleos livianos y pesados, los bloques
petroleros son agrupados en tipologias por su calidad de petrdleo extraido, para ello
utilizamos la clasificacién de densidad API. Mientras mayor sea el API el EROI serd mayor y
por el contrario el EROI disminuird, puesto que el proceso serd mds intensivo en energia para
extraer petréleos mds pesados.

TABLA 1. CALIFICACION DEL PETROLEO POR SU DENSIDAD API

API gravity (°) Classification

> 31° Light oil
22-31° Medium oil
10-22° Heavy oil
<10° Extra heavy oil

Fuente: American Petroleum Institute.

Dentro de la metodologia se contemplé lo siguiente:

*Se consideraron los 33 bloques petroleros que se encontraron en operacién en el 2016, por
empresas publicas y privadas.

*Se caracterizé el sistema de generacion eléctrica (térmica) a partir de la capacidad
instalada por tipo de combustible utilizado en cada bloque (petréleo, diésel y gas).

*Se identificé la importacién de combustibles al sistema, diferencidndolos por tipo de
combustible (diésel, fuel oil y gasolina).

*Se contemplé la produccién petrolera fiscalizada (produccién petrolera entregada al
Estado en un punto de fiscalizacién) que es la resultante de la resta de la produccién a boca de
pozo (produccién petrolera cuantificada a la salida de cada pozo) menos el petréleo utilizado
en el autoconsumo en cada bloque.

*Se calcul§ la tasa de retorno energético EROI por bloque y agregada.

3. Descripcion del sistema petrolero del Ecuador

América Latina es un exportador neto de petréleo y gas, y las politicas ptiblicas impulsan un
aumentodelacapacidad deextracciényrefinaciénenlos préximosafios,aunquelasregulaciones
varfan segun los paises (Hollanda et al., 2016). En Ecuador, a medida que las reservas de
petréleo convencional se agotan con el tiempo, las cifras estadisticas gubernamentales sobre
reservas sugieren que se estd produciendo gradualmente un cambio de petréleo liviano y
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mediano a pesado (ARCH, 2016). La extraccién de petréleo en Ecuador fue menor (28 Mtep
en 2015) en comparacién con otros paises latinoamericanos como México (131 Mtep en 2015)
o Brasil (133 Mtep en 2015) (Agencia Internacional de Energia, 2017). La extraccién nacional
del Ecuador crecié de manera constante en los dltimos afios, casi duplicdndose entre 2000 y
2014 (Hollanda et al., 2016). La cantidad de petrdleo extraido estd mds alld de la capacidad
de refinacién del pais, lo que significa que el pais es un exportador neto de petréleo crudo
y un importador neto de productos combustibles. Entre las politicas energéticas de mayor
importancia se encuentran la construccién de hidroeléctricas y la posicion de construir una
nueva refineria que reduzca la brecha entre produccién e importacién de derivados (Ministerio
de Energia y Recursos Naturales no Renovables, 2018).

En este contexto, es importante comprender el funcionamiento del metabolismo actual de
la extraccién de petréleo, toda vez que un cambio en la intensidad energética por la migracién
hacia la explotacién de petréleo pesado, impactard en la planificacién energética del pais.

GRAFICA 3. BLOQUES PETROLEROS DEL ECUADOR

i
s

i
I

I

i

Fuente: ARCH, 2016.

En el 2016 se identificaron 33 bloques petroleros en operacién, sin tomar en cuenta el
Campo Amistad que produce gas natural, 16 bloques fueron operados por empresas privadas
y 17 administrados por la Empresa Publica Petroamazonas EP. La produccién de petréleo
nacional estuvo en el orden de 31.9 millones de m3 de los cuales el 79% de produccién fue de
la empresa publica y el 21% perteneci6 al sector privado (ARCH, 2016).
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El sistema de generacién de electricidad no mantiene una infraestructura homogénea entre
bloques, es decir que cada operador disefia su capacidad instalada de acuerdo a su necesidad
y a la disponibilidad del tipo de combustible. Unos cuentan con sistemas desconcentrados
por cada centro de consumo (empresas privadas) y otros se manejan de forma centralizada y
luego se distribuye a cada centro de consumo (empresa publica), por lo que resulta complejo
separar los consumos por cada bloque. Tienen sistemas de backup para atender demandas de
energia no consideradas y/o para entrar en operacién cuando existen paradas programadas
por mantenimiento de equipos.

El sistema estd configurado en su totalidad por la generacién térmica de electricidad,
utilizando sistemas a crudo, diésel, gas y/o hibridos gas / petréleo y diésel / petréleo.

GRAFICA N°4. CAPACIDAD INSTALADA DE GENERACION (33 BLOQUES) EN MW

\

Fuente: elaboracién propia con base en EP Petroamazonas, 2016.

El total de capacidad instalada para generacién eléctrica fue de 1.012 MW, contemplando
el tipo de tecnologia por uso de combustible, el 46% de la infraestructura estd instalada para
funcionar con diésel, el 21% funciona a crudo, el 18% usa gas y el resto estd configurado para
funcionar con sistemas hibridos. En la actualidad existen campos que han migrado de diésel a
gas por una politica de Estado.

La infraestructura instalada varia dependiendo del tipo de combustible que ocupan sus
sistemas, principalmente los consumos de electricidad en los bloques petroleros responden al
uso de petréleo aprovechado directamente en cada bloque antes de la entrega del punto de
fiscalizacion, diésel producido en las plantas refinadoras pequefias en bloques con autonomia
o a partir del diésel importado y el gas asociado a la extraccién que es aprovechado luego
de un proceso de tratamiento, en el 2016 se consumieron 3390 GWh en todo el sistema de
extraccion.

4. Energia del petrdleo entregado por el sistema Es

El petréleo entregado al sistema se lo consiguié directamente de los reportes anuales de
produccién fiscalizada que cada empresa realiza al Estado. La produccion total presentada
en unidades de energia fue de 1487,3 PJ, el 71 % proviene de la extraccién de petréleo medio
con 1067 PJ, el 28% corresponde a petréleo pesado con 410 PJ, y el 1% es petroleo liviano con
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9,8 PJ. Aunque la produccién de petréleo liviano no es significativa dentro de la produccién
nacional, lo es para fines de cdlculo de su intensidad de energfa.

TABLA 2. PRODUCCION DE PETROLEO 2016

Produccién

BLOQUE {1000 m3) Prgduccion | % °API Tipo de petroleo
1 2 GUSTAVO GALINDO 66.740 3.110.729.332 0 36,28 liviano
2 1 PACOA 2.484 115.800.85%5 0 33,00 liviano
3 49 BERMEJO 141.865 6.612.241.5 0 31,20 liviano
4 64 PALANDA YUCA SUR 138.039 6.433.919.28 0 23,62 medio
5 53 SINGUE 4.214.050 196.414.921.503) 13 27,41 medio
6 60 SACHA 114.601 5.341.512.121 0 25,80 medio
7 44 PUCUNA 223.510 10.417.678.729 1 31,00 medio
8 56 LAGO AGRIO 288.474 13.445.649.550 1 28,60 medio
9 57 SHUSHUFINDI LIBERTADOR 3.935.667 183.439.626.046 12 27,37 medio
10 58 CUYABENO-TIPISHCA 265.230 12.362.261.942 1 25,64 medio
11 46 MDC SIPEC 6.779.449 315.987.004.660 21 23,49 medio
12 47 PBHI 1.531.831 71.397.916.027 5 25,92 medio
13 52 OCANO - PENA BLANCA 123.374 5.750.405.489 0 23,00 pesado
14 12 EDEN YUTURI 470.05. 21.908.909.786 1 22,63 pesado
15 18 PALO AZUL 657.70 30.655.486.612 2 22,55 pesado
16 61 AUCA 1.870.85 87.199.630.583 6 22,42 pesado
17 7 COCA PAYAMINO 2.289.38 106.707.103.491 7 22,38 pesado
18 10 VILLANO 240.98 11.231.961.714 1 18,64 pesado
19 62 TARAPOA 36.403| 1.696.726.363 0 20,98 pesado
20 45 PUMA 38.356 1.787.757.390 0 16,08 pesado
21 65 PINDO 486.301 22.666.285.713 2 19,95 pesado
22 54 ENO-RON 229.351 10.689.945.561 1 12,52 pesado
23 15 INDILLANA 971.648 45.288.066.614 3 20,10 pesado
24 21 YURALPA 1.679.924 78.300.470.746 5 17,20 pesado
25 31 Bloque 31 12.959 604.009.562 0 18,00 pesado
26 43 I 138.056 6.434.722.634 0 14,10 pesado
27 55 ARMADILLO 210.524 9.812.439.905 1 12,70 pesado
28 59 VINITA 337.366 15.724.485.037, 1 15,30 pesado
29 66 TIGUINO 2.013.180 93.833.386.8 6 19,59 pesado
30 14 NANTU 329.158 15.341.909.21] 1 19,44 pesado
31 17 HORMIGUERO 619.617 28.880.059.410 2 18,87 pesado
32 16 IRO 1.242.897 57.930.851.601 4 14,58 pesado
33 67 TIVACUNO 210.528 9.812.602.265 1 18,70 pesado
Total 31.910.559 1.487.336.478/151

Fuente: elaboracién propia con base en ARCH,2016.

5. Energia total consumida en el Sistema Efc=Eeci+Eici

La informacién sobre consumos de energia a la escala que se requiere no se encuentran
disponibles n las fuentes oficiales, sin embargo, los datos fueron recogidos de fuentes
primaria en varios bloques, entrevistas y complementado con datos estadisticos de empresas
y entidades gubernamentales. La generacién de electricidad es totalmente térmica a partir
de la disponibilidad de los combustibles y de la tecnologia instalada. Existen bloques que
producen su propio combustible (plantas topping) y otros los importan para la generacién de
electricidad.

Los principales subprocesos demandantes de electricidad se resumen en el sistema de
bombas eléctricas en pozos y en el transporte, proceso de separacion de sedimentos, agua y
gas, inyeccion de agua de formacién al subsuelo y el suministro de energia a las instalaciones
y campamentos. Por su parte el consumo de combustibles para combustién interna en la
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operacién de maquinaria pesada y transporte entre campamentos provienen en su totalidad
de la importacién al sistema.

TABLA N°3. CONSUMOS INTERNOS Y EXTREMOS DE ENERGIA

Produccion FUELOIL Diesel2 Gas Natural Crudo i Diesel Gasolina Gas Natural
BLOQUE  NOMBREBLOQUE w e m o o o o S o e -
2 GUSTAVO GALINDO 3.110.729.332 93.918.5%7 8.091.889 85.826.628 790.957.22 13.008.959 1.236.698 776.711.567
1 PACOA 115.800.855 5.710.31 5.710.310 620.485.981 9.426.996.357 193.489.624
a9 BERMEJO 6.612.241.567 237.251.086 237.251.086 13.727.914 9.837.742 3.890.172
52 e PO 212.187.021 3.655.156 208.531.865
60 SACHA 196.414.921.503 952.090.518 185.187.585 620.138.824 24.623.672 122.140.437 2.556.458.595 2.554.460.803 1.997.792
44 PUCUNA 5.341.512.121 - - -
56 LAGO AGRIO 10.417.678.729 884.329.981 388.508.754 495.821.227
@ e 13.445.649.550 42.727.629 42126028 601600 (35.955.007) (35.955.007)
61 AUCA 183.439.626.046 | 1.725.495.556 1.418.292.729 307.202.827 1.900.352.962 1.900.352.962
53 SINGUE 12.362.261.942 958.265.125 102.785.560 102.785.560
57 SHUSHUFINDI 5.121.644.208 2.324.473.816 2.027.575.722 769.594.670 1.456.985.232 1.456.985.232
LIBERTADOR 315.987.004.660
58 CUYABENO-TIPISHCA 71.397.916.027 | 1.165.303.868 754.263.223 241.145.409 169.895.237 1.506.998.332 1.506.998.332
64 PALANDA YUCA SUR 5.750.405.489 380.258.632 - - 192.233.821 191.542.500 691.321
26 MDC SIPEC 21.908.909.786 297.475.215 10.454 297.464.761 - 128.512.820 125.752.053 2.760.767
18 PALO AZUL 30.655.486.612 |  2.256.579.348 15.392.810 1.123.212.343 1.117.974.195 - -
7 COCA PAYAMINO 87.199.630.583 |  1.214.226.448 913.391.370 300.835.078 1.300.508.632 1.300.508.632
12 EDEN YUTURI 106.707.103.491 | 5.165.474.712 - 142.050.090 773.680.572 4.249.744.049
54 ENO- RON 11.231.961.714 514.179.642 5.145.010 509.034.632
59 VINITA 1.696.726.363 38.672.934 38.672.934
as PUMA © 797.957.350 38.509.610 38.446.866 62745
43 T 22.666.285.713 - - - -
65 PINDO 10.689.945.561 625.032.523 149.818.866 149.570.397 248.469
31 Blogque 31 45.288.066.614 77.565.718 77.565.718 - -
15 INDILLANA 78.300.470.746 | 3.571.617.092 754.217.164 1.942.750.924 874.649.004
55 ARMADILLO 604.009.562 - . .
66 TIGUINO 6.434.722.634 - - - 157.996.510 156.123.580 1.872.930
14 NANTU 9.812.439.905 351.600.107 195.704.519 155.895.587 171.223.680 169.968.786 1.254.894
17 HORMIGUERO 15.724.485.037 732.696.012 625.248.802 107.447.210 11.585.304 5.310.833 6.274.471
62 TARAPOA 93.833.386.844 | 4.357.906.346 572.071.010 1.710.459.881 2.075.375.455 12.046.984 12.046.984
21 YURALPA 15.341.909.217 570.306.216 1.767.045 568.539.171
10 VILLANO 28.880.059.410 381.950.782) 8.046.973 2.373.903.809 12.012.19 8.247.515 3.764.683
16 IRO 57.930.851.601 995.944.94 3.330.895.971 2.029.940.105 3.635.108.871 48.718.135 31.149.617 17.568.519
7 Tivacunoe 9.812.602.265 215,679 415.679
1.487.336.478.151 _42.93{.410.455 193.987.751 _12.955.206.932 10.757.875.500 _17.060.784.031 20.135,379/032 19.112.507.398 247.160.068 776.711.567

Fuente: elaboracién propia con base en ARCH, MICSE, ARCONEL, PETROAMAZONAS EP, 2016.

El consumo total de energia fue de 63,03 PJ, el 68% con 42,9 PJ corresponde a los combustibles
(producidos e importados) para generacién de electricidad y el 32% con 20,13 PJ pertenece a los
combustibles para la combustién interna en motores.

En bloques de petréleo pesado el consumo representé el 36% con 22,8 PJ, de petrdleo
medio el 47 % con 29,4 PJ y de petréleo liviano el 17% con10,7 PJ. Un caso particular se observa
en los bloques de crudo liviano, pese a que su produccién representa menos del 1 %, consume
un 17% del total nacional.

6. Calculo EROI

La tasa de retorno energético en el sistema de extracciéon de petréleo fue de de 24:1,
considerando una canasta de produccion de petréleo pesado (28%), medio (71 %) y liviano
(1%). Esto quiere decir que por cada barril invertido se producen 24. Ahora bien, comparando
el retorno energético para los diferentes tipos de petréleo de la canasta ecuatoriana, se observa
que el grupo de bloques de petréleo medio guardan una relacién de 36:1 y el grupo de bloques
con petréleo pesado la relacién baja a 18:1. Esto es entendible desde el punto de visto técnico,
pues a mayor grado API los subprocesos en la extraccién se vuelven mds intensivos en energia
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(Mayor BSW y mayor capacidad para reinyecciéon de agua, sistema especiales de bombas para
manejar petréleo pesado, procesos térmicos para el transporte, entre otros).

GRAFICA N°5. TASA DE RETORNO ENERGETICO EROI

EROI

22 8 .. B 24

Bloques petroleros

Fuente: elaboracién propia.

Conclusiones

La aplicacion del MuSIASEM para identificar la escala y fijar los limites al ensayo, nos permitié
ubicar el proceso de extraccién de petrdleo en un todo funcional del sistema de energia. Los
resultados servirdn de base para continuar trabajando en la identificacién de los retornos de
energia en otros procesos y sistemas dentro de la gramdtica de energfa establecida. La bondad
de trabajar con informacién primaria fue de mucha utilidad para conseguir el nivel de detalle
en cada bloque petrolero y generar un esquema de entradas y salidas de energia que puede
replicarse a otros campos en otras zonas geograficas.

Los resultados nacionales agregados muestran una relacién de energia producida sobre la
energia invertida de 24:1. Existen bloques con mayor rendimiento cuya relacién supera 50:1
y otros muestran su sentido de escasez, situarse cercanos a 1:1, en cuyo caso estarian en el
limite biofisico para recuperar un recurso energético, es decir que la cantidad de energia que
se invierte es igual a la energia que produce el sistema.

Al comparar el EROI de los bloques de petréleo medio y pesado, se observé que la canasta
de petréleos medios muestra un mejor rendimiento con un EROI de 36:1, mientras que para
los petréleos pesados el EROI cay6 significativamente a 18:1.

Para el caso de la canasta de petréleo liviano, el EROI es el més bajo llegando a 2:1, este
resultado es contradictorio a la hipétesis planteada. La respuesta estd en que los bloques de
petrdleo liviano son los mds antiguos del pais y superan los 70 afios de explotacién por lo que
se encuentran en la etapa final de produccién. Este es un buen ejemplo de escasez del recurso,
producen menos del 1% del petréleo nacional y consumen el 17% del consumo nacional.
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El EROI, variard no solo por la calidad del petréleo y la antigiiedad de los reservorios,
sino por otros factores adicionales como: tecnologia de perforacién y extraccion, cantidad de
agua de formacion, eficiencia en la operacion, ubicacién geografica de los campos, entre otros,
por lo que es necesario integrar en el andlisis otras variables y a diferentes escalas para el
entendimiento de uno de los procesos mds intensivos de energia.
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La transicion energética en México.
En el marco de la reforma energética
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Introduccion

El tema de la transicién energética es ampliamente debatido en los dmbitos nacionales e
internacional como un proceso ineludible frente a los elevados consumos de energia, la crisis de
los combustibles fésiles y los severos impactos sobre el ambiente que derivan de un paradigma
productivo basado en el uso de este tipo de combustibles. El transitar hacia un paradigma
diferente, en este caso energético, es un proceso de muy largo plazo que requiere de una serie
de innovaciones, transformaciones tecnoldgicas, de infraestructura y de capacidades en el
ambito productivo; cambios sociales relacionados con la educacion, los habitos y los patrones
de consumo; y cambios institucionales que normen el quehacer ptblico y privado, bajo esa
l6gica también se consideran nuevas formas de interrelacion entre los diversos sectores.

En este trabajo, se parte de un reconocimiento de que el contexto internacional ha empezado
a establecer condiciones para la transicién energética y ello ha ido permeando a los diferentes
paises. En ese tenor se revisa el caso de México, analizando como un inicio al proceso de
transicion la legislacion derivada de la Reforma Energética con el fin de identificar posibles
lineas de politica publica que pudieran motivar a la reconfiguracién de una matriz energética
mads orientada a las energfas alternativas.

* Estudiante del Doctorado en Ciencias Sociales en la linea de Economia y Gestién de la Innovacién. Universidad
Auténoma Metropolitana-Xochimilco, México. E-mail: dianap.rivera.delgado@gmail.com

** Profesora-Investigadora del Departamento de Produccién Econémica y del Posgrado de Economia y Gestién de
la Innovacién. Universidad Auténoma Metropolitana-Xochimilco, México. E-mail: graci2992@gmail.com
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La metodologia utilizada es la de mineria de textos, cuyos resultados arrojan una serie de
conceptos que reiteradamente se incluyen en la leyes primarias y secundarias vinculadas a la
Reforma Energética y posteriormente se presentan una serie de reflexiones derivadas de los
planteamientos de la teoria de transiciones energéticas y su relaciéon con el contexto actual que
se vislumbra para este sector en el actual gobierno.

1. Las Transiciones Sustentables

Eltérmino transiciénse utilizaampliamente en varias disciplinas cientificas comola demografia,
la ecologfa y la psicologia, hace referencia a un cambio no lineal de un equilibrio dindmico a
otro'. Las raices tedricas de los estudios de transiciéon se basan en los trabajos realizados por
académicos de diversas dreas, sobre todo en el campo de estudios de la ciencia, la tecnologiay la
innovacién y también en los estudios de sistemas complejos y sistemas socio-ecolégicos (Grin,
2016). Durante la década de 1990, el concepto de transiciones surgié en diferentes dmbitos de
la comunidad cientifica como un planteamiento novedoso para abordar la sustentabilidad y el
cambio social a gran escala (Kemp, 1994a). El enfoque de transiciones sustentables de acuerdo
con Kemp (1994), se entiende desde diversas perspectivas que tienen como objetivo mejorar
la comprension de los regimenes sociales que hoy en dia son insostenibles y proponen las
posibles vias de transicion, con estratégias de gestion para llevar a cabo el cambio.

Las transiciones se traducen en profundas transformaciones sociales que implican cambios
tanto en las prdcticas e interacciones entre individuos, como en las estructuras institucionales,
de infraestructura y discursivas en las que se insertan (Grin, 2016). La légica de los estudios
de transicién se basan en el diagndstico de problemas sociales persistentes, y de problemas
manifiestos en el entorno natural como el agotamiento de recursos naturales, el cambio
climético que impactan en lo social y econémico y para lo cual se busca una solucién. Una
transiciéon implica cambios de largo alcance en diferentes dimensiones como: tecnoldgicas,
materiales, organizacionales, insitucionales, politicas, econémicas y socio culturales, e
involucran a una amplia gama de actores que participan en varias dimensiones al mismo
tiempo. Las estructuras tecnoldgicas e institucionales cambian fundamentalmente y también
lo hacen las percepciones y preferencias de los consumidores a un determinado producto y/o
servicio; se debe de considerar que las transiciones implican cambios en largos periodos de
tiempo (Markard et. al., 2012).

En este contexto, las transiciones refieren a cambios sociales de amplias dimensiones
y que son considerados necesarios para resolver grandes desafios con modificaciones
disruptivas a gran escala en los sistemas sociales (Loorbach et al., 2017). Dichas variaciones
desafian las estrucutras establecidas, enfrentdndose a los retos que impone la bisqueda de
la sustentabilidad, y presentan oportunidades para alteraciones radicales en el sistema. Las
transiciones son complejas debido a la multitud de interacciones pertinentes entre los agentes
participantes del sistema, como: las empresas y sus proveedores, las autoridades ptblicas a

1 En demografia se define una transicién demogrdfica al cambio que experimentan las poblaciones en tasas de natalidad y
mortalidad, es un proceso que sigue cinco etapas dénde se pasa de una alta tasa de natalidad a una tasa de mortalidad baja
con lento crecimiento en la poblacién. Por otro lado, en ecologia los ecosistemas de transicién se refieren a aquellos ambientes
que pasan por una serie de cambios en el clima, son las zonas de la naturaleza donde confluyen dos ecosistemas distintos.
La psicologia la define como importantes cambios cualitativos internos de las personas y dichas alteraciones tienen un efecto
directo en las relaciones personales y los roles que esos individios juegan en la sociedad.
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nivel local, nacional y transnacional, los usuarios, los institutos de conocimiento y los grupos
sociales (Elzen, et al., 2002).

Una transicién sustentable requiere de: innovaciones, inversiones, aprendizaje y desarrollo
tecnolégico para respaldar los procesos de transformacién en diferentes campos; incluidas las
nuevas tecnologias, productos e infraestructuras. Asi como también, nuevas reglas, normas
e interacciones sociales. Si bien las transiciones implican cambios estructurales, algunos
elementos del sistema no cambian, lo que varia son los supuestos, las practicas y las normas
(Loorbach et. al., 2017). En la transicién energética se apuesta por una transformacién de los
usos y las fuentes de energia que promuevan alternativas al desarrollo actual, busca promover
el cambio a diferentes niveles. La transicién energética es mds que un cambio tecnolégico,
pues involucra ajustes en las instituciones, disputas de poder entre los intereses del sector
y los nuevos participantes, asi como también, un cambio sociocultural en las instituciones
existentes (Loorbach et al., 2017). En éstas nuevas dindmicas se producirdn innovaciones a
nivel individual o a nivel de productos, procesos y proyectos.

Algunos autores como Kempt centran su andlsis en el papel fundamental de la tecnologia
para sustentar la transicion, en estos planteamientos el concepto de transicién enfatiza en el
papel que puede desempefiar la tecnologia para lograr los objetivos ambientales que se han
propuesto las sociedades. En la literatura se ha definido que el cumplimiento de éstas metas
dependerd; del apoyo publico y privado a las tecnologfas beneficiosas para el medio ambiente,
del crecimiento economico y poblacional, asi como tambien de los compromisos que adquiera

el sector productivo con la reduccién de emisiones y el uso eficiente de los recursos (Kemp,
1994b).

En los paises desarrollados, las instituciones suelen considerarse maduras, centrando su
andlisis en la modificacién institucional continua e incremental (Crouch y Keune, 2005; Vogel,
2005). En cambio, en los paises en desarrollo o emergentes se presta mds atencién a la creacion
de instituciones, la desorganizacién institucional y las interacciones de las instituciones
formales e informales (Estrin y Prevezer, 2011; Grzymala-Busse, 2010; Slater, 2010). El cambio
institucional en el contexto de paises emergentes se suele considerar como un paradigma
de cambio discontinuo que se produce como consecuencia de choques exégenos a entornos
institucionales inestables (Slater, 2010; Weyland, 2008)(Karaulova, et. al., 2017). El andlisis del
marco normativo busca conocer cémo las instituciones creadas a partir de cambios disruptivos,
como podriallegar a ser una Reforma Energética estdn delineando las instituciones y los agentes
participantes del sistema econémico a fin de promover el incremento en la participacién de las
fuentes de energia renovables en la matriz energética. Los agentes participantes en la transiciéon
energética forman parte del emprendimiento institucional y juegan un papel preponderante
pues de acuerdo con Kukk et al., (2016) dichos actores realizan tres actividades con el fin de
modificar las instituciones: creacién, destruccién y cambio institucional.

2. El1 Contexto en el Sector de la Energia

El crecimiento de las economias en el mundo ha ido acompafiado de un aumento en el
consumo de energia, en particular durante la segunda mitad del siglo XX y lo que va del
XXI se observé un rdpido incremento del mismo para sostener la actividad productiva y un
estilo de vida moderno para la sociedad. Atin cuando existen diversas fuentes de energia
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identificadas desde hace siglos, la mds importante para la sociedad actual ha sido el uso de
los combustibles fésiles, de los cuales el petréleo ha ofrecido las mayores posibilidades para la
innovacién y el desarrollo tecnoldgico, pero al mismo tiempo también ha generado el mayor
impacto ambiental tanto de manera directa como indirecta.

El aumento de la poblacién, la mayor demanda por energia eléctrica, el surgimiento del
mercado de autos y aviones y el desarrollo de muchos otros sectores industriales, colocé al
petréleo como el combustible mds importante del dltimo siglo, lo cual condujé a una cada vez
mayor extraccién del mismo y a un abatimiento en costos que mantuvo por décadas el precio
del barril a 5 ddlares, al no atribuirle un precio al recurso natural como tal. Esta dindmica duré
hasta los afios setenta en que se presenta la crisis del petréleo y con ello un fuerte aumento en
el precio del combustible. A partir de ese momento el carbén y la energia eléctrica se destinaron
para la generacion de electricidad y el petréleo se mantuvo para abastecer prioritariamente a
la industria.

En cuanto a las llamadas energias renovables, su desarrollo ha sido diverso en los distintos
paises, algunos de ellos han aprovechado como fuente principal la energfa hidratlica, en otros
casos la edlica, la geotérmica o la solar. Sin embargo, y a pesar de que en las tltimas décadas
la generacién y aprovechamiento de este tipo de energias va en aumento, la matriz energética
mundial no muestra un equilibrio entre las distintas fuentes y el aumento en el consumo de
los combustibles fésiles (petrdleo, gas y carbdn) sigue siendo mucho mayor al aportar més del
80% del consumo de energfa primaria en el mundo. (Ver Gréfico 1)

GRAFICO 1. DEMANDA MUNDIAL DE ENERGIA 2015 (%)

Demanda mundial de energia por fuente primaria
Consumo final 2015

Biocombustibles .
Viento
0,45% 0,62% Solar

0,16%
Geotérmica '
0,45% v

’ -
—

o< %
Nuclear ¢
2.2% \/ Madera |

12%

Hidrdulica
3.4%

Carbdn 22%

Gas 21%
Petroleo 38%

Fuente: tomado de Ocampo, E. (2017).

E180% de las grandes reservas probadas de petréleo (1.7 billones de barriles), se encuentran
en solo 8 paises, la mayoria en la zona oriente del mundo, con excepcién de Canadd y
Venezuela, en el caso de las reservas de gas (186 billones de metros ctibicos) también se ubican
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en la misma zona, en tanto que los principales consumidores estdn en la parte occidental. El
carbén también sigue siendo una fuente importante de energia y se estiman reservas probadas
de cerca de 900 mil millones de toneladas. Este tipo de combustibles enfrentan importantes
desafios vinculados al comportamiento de los precios internacionales y a una tendencia al
agotamiento de las reservas, dados los elevados patrones de consumo en el mundo. (Ocampo,
E. 2017)

En el caso de México, la posicién ventajosa que tuvo a partir de los afios setenta, con
el descubrimiento de importantes yacimientos petroleros, lo impulsé a centrar su oferta
energética en el petréleo y ello se refleja en una matriz energética con una tendencia similar ala
matriz mundial, donde se observa que la participacién de las energfas alternativas es minima,
en tanto el petréleo,el gas y el carb6n concentran el 88% de la producciény el consumo. (Ver
grafico 2)

GRAFICO 2. DEMANDA DE ENERGIA EN MEXICO 2017 (%)
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Fuente: Secretaria de Energia, 2017.

Este escenario que describe el uso predominante de los combustibles fésiles en toda
actividad econémica y social, se enfrenta a una fuerte disyuntiva que es el agotamiento de las
reservas de petréleo convencional en el mundo, lo cual ya se discutia desde la década de los
afos cincuenta con el trabajo de Marion King Hubbert, “Nuclear energy and fossil fuels”, en el
cual sostuvo que la produccién de petréleo de los Estados Unidos tendria su cénit en la década
de los afios setenta, y continuaria hacia un répido declive, prediccién muy criticada en su
momento que se corrobora catorce afios después, cuando la produccién anual del combustible
f6sil empez6 a disminuir y continué bajando hasta que las importaciones de petréleo crudo
superaron la produccién local estadounidense en 1993.

Para México la situacion ha sido similar, pues aunque los descubrimientos de yacimientos
petroleros han continuado, atin en afios recientes, al parecer las reservas probadas son menores,
los costos por exploracién y extraccion tienden a incrementarse y el precio del petréleo
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ha bajado a nivel internacional, todo ello con un impacto econémico importante al que se
suma el ya ampliamente estudiado impacto ambiental. La respuesta de paises como Estados
Unidos y Canadd que han desarrollado practicas de extraccién como el fracking y las arenas
vituminosas, con altos costos econdmicos, ambientales y sociales, ha reconfigurado en alguna
medida el escenario geopolitico internacional. Sin embargo y a pesar de la apuesta que se hace
a esas alternativas energéticas que impulsan la extraccion de petréleo no convencional, es
absolutamente necesario incursionar en una transicién energética que incorpore otras fuentes
de energia, que si bien es cierto no son totalmente limpias, si permitirian una modificacion de
la matriz energética menos dependiente de los combustibles fésiles y con un menor impacto
ambiental que contribuya a mitigar los efectos del cambio climaético.

La urgente necesidad de un proceso de transicién energética es universalmente aceptado y
se ha avanzado ya en muchos paises, en particular China, Estados Unidos, Alemania, Espafa
y los paises nérdicos han hecho grandes inversiones en innovaciones tecnolégicas dirigidas
a la eficiencia energética y al aprovechamiento de fuentes alternativas como el sol, el aire, la
geotermia, la biomasa, etc., se espera con ello alcanzar en el largo plazo la seguridad energética
y una mayor proximidad hacia la sustentabilidad. Sin embargo, a pesar del gran potencial
técnico de las energias renovables en muchos paises desarrollados y emergentes, el progreso
en la adopcién de las innovaciones para la generacién de energia y el avance hacia una matriz
energética diversificada sigue siendo lento.

De acuerdo con Loorbach et al., (2017), la sociedad lleva mds de 40 afios argumentando que
la era de los combustibles fésiles estd llegando a su fin y es necesario un cambio a sistemas
energéticos sustentables. S6lo en el dltimo decenio se ha avanzado realmente en la difusién de
las energfas renovables. Esta tendencia coincide con la crisis energética que enfrenta el mundo,
en dénde los abastecimientos petroliferos son insuficientes y los nuevos descubrimientos
de pozos petroleros son esporddicos y de menor tamarfio. Los yacimientos que quedan por
desarrollar son de alta complejidad y de baja productividad y requieren de altos niveles de

inversion para su desarrollo, ademds de presentar riesgos geoldgicos y comerciales (Ocampo,
2015).

Meéxico enfrenta un periodo complicado de transicién politica y econémica que estd
llevando de una estrategia (Reforma Energética) basada en la inversion privada de capitales
internacionales para el impulso a la exploracién, explotacién y transformaciéon de petrdleo,
asi como de instalacion y aprovechamiento de energias alternativas, hacia un modelo de
aprovechamiento de los recursos energéticos mixto basado en la participacién mayoritaria del
sector publico con acompafiamiento regulado de la inversién ptblica. Con el nuevo gobierno
se ha sefialado que:

“El presidente de México, Andrés Manuel Lépez Obrador, ratificé la determinacion de su gobierno de
no continuar, por el momento, con el esquema de rondas de extraccion de petréleo en aguas profundas,
hasta en tanto las empresas que obtuvieron contratos con la Reforma Energética ofrezcan resultados
en materia de inversion, pues aseguré que, después de cuatro afios, ni un solo barril se ha extraido
producto de tales contratos”. Gonzélez, N. Excelsior (6/12/2018).

Asimismo se argumenta que la inversién privada ha sido minima. Esto se contrapone a
declaraciones de la Comisién Nacional de Hidrocarburos que en las mismas fechas sefialé
que empresas a las que se les adjudicé proyecto en las rondas 1.3 y 2.3 estaban produciendo
alrededor de 12 mil barriles diarios.
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En esas condiciones el impulso hacia un nuevo modelo que promueva la descarbonizacién
del consumo energético, resulta un tanto dificil en el plazo inmediato ya que serd necesario la
construccion de una institucionalidad que defina la estrategia y el grado de participacién de
los distintos actores para la construccién de una via que conduzca hacia la diversificaciéon de
la matriz energética del pais.

Dicha transicién requiere que la participacién de los actores del sistema econémico esté
orientada al consumo y suministro de energias renovables y a la eficiencia energética. Asi
como también un marco normativo capaz de promover los cambios necesarios y regular las
participaciones a fin de lograr la descarbonizaciéon. Se deberdn redireccionar los recursos
financieros que hoy en dia subsidian, directa e indirectamente, a los combustibles fdsiles en
alternativas ecolégicamente integrales, y evaluar las inversiones en infraestructura de petréleo
y gas en el contexto de cambio climdtico y del mercado energético, con una tendencia a reducir
los gastos en la exploraciéon de hidrocarburo (Currds, Tabaré A. y Lorenzo, 2017). Aunado a
esto, la supervivencia a largo plazo del sistema econémico dependerd de su capacidad para
crear y mantener procesos econémicos sostenibles, que no impliquen la creacién de valor a
corto plazo a expensas de la riqueza a largo plazo (Carrillo-Hermosilla et. al., 2010).

En este sentido, las mejoras ambientales pueden ir de la mano con innovaciones
incrementales, sin embargo para realizar transiciones es necesario un cambio sistémico. Dichas
transformaciones implican nuevas tecnologias, mercados, formas de consumo, regulaciones,
infraestructuras y reconfiguraciones culturales. Se debe asumir este proceso como un gran
desafio de corte sistémico que implica una serie de cambios estructurales en los regimenes
sociales.

3. La Reforma Energética en México

La transicion energética hacia energias renovables requiere el desarrollo de un marco normativo
e institucional que contribuya a incrementar la participacion de las energias renovables en la
matriz energética, este fue el argumento de partida para que el Estado Mexicano iniciara un
proceso de modificaciones a la ley para dar certidumbre a la iniciativa privada e incentivar
las inversiones en el sector energético. El antecedente para esta iniciativa de transicion se dio
con el Programa Sectorial de Energia 2007-2012, el cual recoge el compromiso de México de
impulsar acciones en el pais para contribuir a la mitigacién del cambio climético, después de
varios intentos ante el Congreso de la Unién, en el afio 2013 se aprueba la llamada Reforma
Energética.

En este contexto de la Reforma Energética (RE), la Secretarfa de Energia (SENER) propuso
la modificacién y creaciéon de leyes, asi como de una serie de instrumentos enfocados al
aprovechamiento de las energfas renovables con el objetivo de modernizar la composicién de
la matriz energética mexicana. Cabe sefialar, que atin cuando se abre el espacio en la legislacion
y a partir una serie de licitaciones programadas para la entrada de inversiones en energias
alternativas para la generacién de electricidad, el mayor peso de la Reforma Energética estuvo
en las licitaciones dirigidas a la explotacion de petréleo.

Los instrumentos de politica pudblica creados para potencializar el uso de energias
renovables fueron un conjunto de acciones, estrategias, programas, lineamientos y normas,
enmarcados en una serie de politicas de fomento a las energfas renovables para fortalecer un
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sector energético basado en tecnologias limpias, energéticamente eficientes y que promueve la
productividad, el desarrollo sustentable y la equidad social en el México (SENER, 2016), en el
cuadro 1 se muestran los instrumentos de politica para el fomento de las energias renovables.

CUADRO 1. POLITICAS DE FOMENTO DE LAS ENERGIAS RENOVABLES

Instrumentos Politicas de fomento de energias renovables

Planes Plan Nacional de Desarrollo

Estrategias Estrategia Nacional de Cambio Climaético

Estrategia de Transicién para Promover el Uso de
Tecnologias y Combustibles més Limpios

Programas Programa Sectorial de Energfa

Programa Nacional para el Aprovechamiento
Sustentable de la Energia (2014-2018)

Programa Especial de la Transicién Energética

Programa Especial para el Aprovechamiento de
Energias Renovables 2014-2018

Programa de Desarrollo del Sistema Eléctrico
Nacional

Lineamientos y Normas | Lineamientos gue establecen los criterios para el
otorgamiento de CELs y los requisitos para su
adquisicion

Establecimiento de criterios normativos de
Energias Limpias, Eficiencia Energética,
Cogeneracion Eficiente, Sistemas de generacion
limpia distribuida, Emisiones de gases y
compuestos de efecto invernadero

Bases del mercado Eléctrico

Acuerdos voluntarios para reducir la intensidad
energética en sectores productivos con consumos
significativos

Fuente: SENER (2016).

La Ley de Transicién Energética (LTE): tiene como objetivos principales: i) reducir
la dependencia a los combustibles fésiles para la generacién de energia eléctrica; ii) el
aprovechamiento sustentable de la energia en todos los procesos y actividades para su
explotacion; y iii) Promover un conjunto de actividades, tales como investigacién y desarrollo,
disefio, fabricaciéon y produccién de tecnologias que promuevan el uso de energias renovables
(SEGOB, 2015). Esta LTE ha generado un marco legal que regula la participacién de las energfas
renovables, el cual se sintetiza en el cuadro 2.
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CUADRO 2. MARCO LEGAL DE PARTICIPACION DE ENERGIAS RENOVABLES EN MEXICO

Constitucion Reglamentos
Politica de
los Estados
Unidos
Mexicanos
Articulo 4 Ley de Planeacién Reglamento de la Ley de la
Articulo 25 | Ley de Organos Reguladores | Industria Eléctrica
Articulo 27 | coordinados en materia Reglamento de la Ley de
Articulo 28 Energética la Comisién Federal de
Ley General de Cambio Electricidad
Climaticos Reglamento de la Ley de

Ley de la Industria Eléctrica | Transicién Energética

Ley de la Comisién Federal | Reglamento de la Ley de
de Electricidad Energia Geotérmica

Ley de Transicién Energética | Reglamento de la Ley de
Ley de Energia Geotérmica | Promocién y Desarrollo de
Ley de Promocién los Bioenergéticos

y Desarrollo de los
Bioenergéticos

Fuente: SENER (2016).

Programa Especial para el uso de Energias Renovables: tiene objetivos y metas especificos
para el uso de energia renovable, como la inclusién de éstas en la generacion de electricidad.
Define estrategias y acciones necesarias para cumplir con ellos y también para la promocién
de las energias renovables en la generacion de electricidad en comunidades rurales (IRENA,
2015).

Fondo de Sustentabilidad Energética de la Secretaria de Energia, este busca fortalecer al
sector energético nacional a través de cuatro lineas de accion: eficiencia energética; fuentes
renovables; uso de tecnologias limpias; y diversificaciéon de fuentes primarias de energia
(SENER, 2014).

Estrategia Nacional de Transicién Energética y Aprovechamiento Sustentable de la
Energia (ENTEASE), es el mecanismo mediante el cual el Estado Mexicano impulsa las
politicas, programas, acciones y proyectos encaminados a conseguir una mayor utilizacién y
aprovechamiento de las fuentes de energia renovables y las tecnologias limpias; promover la
eficiencia y sustentabilidad energética; asi como la reduccién de la dependencia de México de
los hidrocarburos como fuente primaria de energfa. Asi estd estipulado en el Articulo 22 de
la Ley para el Aprovechamiento de Energias Renovables y el Financiamiento de la Transicién
Energética (LAERFTE) (SENER, 2015).

Fondo para la Transicién Energética y el Aprovechamiento Sustentable de la Energia
(FOTEASE): es un instrumento de politica ptblica de la Secretaria de Energia que tiene
como objetivo el incremento de acciones que incentiven el cumplimiento de la ENTEASE,
promoviendo la utilizacién, el desarrollo y lainversién de las energias renovables y la eficiencia
energética (SENER, 2018). Centros Mexicanos de Innovacién en Energia (CeMIE’s), son un
instrumento que busca impulsar las energias renovables y limpias a través del fortalecimiento
y vinculacién de las capacidades cientificas y tecnolégicas del pais. Los CeMIE’s estdn
integrados por instituciones de educacién superior, centros de investigacién ptblicos y
privados y empresas privadas y ptblicas integrantes de la industria eléctrica (INEEL, 2015).
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La Ley de Transicién Energética, puntualiza que para el afio 2024 al menos el 35% de
las energias totales que se consuman, provendrdn de fuentes renovables y limpias; como
las geotérmicas, edlicas, solares, hidrdulicas y se aprovechardn las superficies disponibles
en el territorio nacional. Sin embargo, para llevar a cabo la transiciéon energética se requiere
un conjunto de instrumentos de politica nacional en materia de obligaciones de energias
renovables y aprovechamiento sustentable de la energfa, a mediano y largo plazo.

Para lograr dichos objetivos, el marco normativo del sector energético se ha modificado
y ha generado una gran cantidad de informacién a través de los instrumentos acufiados a
partir de la reforma energética. Los datos de textos (articulos, leyes, reglamentos, planes,
estrategias, programas y los lineamientos y normas) son una fuente de informacién que puede
ser analizada mediante métodos de mineria de texto (MT).

Para este trabajo se utilizé dicha metodologia para analizar los documentos generados
en la Reforma Energética que promueven la transicién a energias limpias, sustentables y
eficientes. Basado en los componentes que propone el enfoque de Transiciones Sustentables,
se analizaron los términos que representan componentes de las transiciones (propuestos
tedricamente). Se utiliz6 la mineria de texto como un enfoque cualitativo y cuantitativo mixto
para complementar la presentacién cuantitativa del contenido de los documentos.

4. Metodologia

El disefio metodolégico utilizado fue el andlisis de MT, el insumo de informacién se obtuvo
a partir de un conjunto de herramientas de btisqueda de los instrumentos de politica pablica
que se han creado en el dltimo sexenio y cuyo objetivo es incentivar la transicién energética, el
uso de energias renovables y la eficiencia energética.

La MT sirve para identificar patrones de una coleccién de textos, mediante el uso de
computadoras y métodos de procesamiento de lenguaje natural, es posible manejar grandes
cantidades de datos de texto sin estructurar (Blake, 2011). Dicha metodologia comprende
generalmente seis pasos:

i) seleccion

ii) procesamiento

iii) transformacion

iv) mineria de datos

v) interpretacién

vi) evaluacion.

La MT, también conocida como Analisis Inteligente de Textos, Extraccién de Datos de
Texto o Descubrimiento de Conocimientos en Texto (KDT), se refiere generalmente al proceso
de extraer informacién y conocimientos interesantes y no triviales del texto no estructurado
(Gupta & Lehal, 2009). La aplicacién de un enfoque asistido por computadora, basado en
el recuento de la ocurrencia y co-ocurrencia de términos, permite la repeticién y facilita la

comparacion (Gupta & Lehal, 2009), en cuanto a la composicion de las estrategias de transiciéon
energéticas propuestas institucionalmente.
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La MT es el proceso de identificar patrones nuevos, interesantes y comprensibles a partir
de una coleccién de textos (Blake, 2011). La MT puede ser aplicada en diversos sectores, como:
telecomunicaciones, tecnologias de la informacién, energia, politica (andlisis) y farmacéutico,
por mencionar algunos. Siguiendo a Frawley, Piatetsky-Shapiro & Matheus (1992), este andlisis
permitié el descubrimiento de patrones no triviales o temas -previamente desconocidos-
que surgen al emplear herramientas para mostrar la frecuencia de términos y su nivel de
asociacion. Estas herramientas fueron implementadas en el andlisis de todos los documentos,
exceptuando: indices, gréficas, pie de pdginas y referencias. Las herramientas de mineria
de texto utilizadas fueron: nube de palabras, coeficiente de asociacién, n-gram y términos
co-ocurrentes. Siguiendo a Kumar & Paul, 2003; Silge y Robinson (2016), a continuacién se
menciona brevemente su propésito y como el output de una constituy¢ el input de la otra.

La primera herramienta, word cloud o nube de palabras, tiene como finalidad detectar
palabras clave y presentar el resultado de forma visual. La importancia de una determinada
palabra, estd relacionada con su apariciéon en un texto (o conjunto de documentos). En
consecuencia, una palabra es clave en un texto (o conjunto de documentos) mientras mds
frecuente sea en él, describiendo una relacion positiva entre importancia y frecuencia:

I'=f(4)
Donde I es la importancia que tiene una determinada palabra, y, A la suma total de las
veces que aparece una determinada palabra en un texto (o conjunto de documentos). A saber:

I'=f(A) = Xiixi =X + Xop + Xgp + 0+ Xy,

Entendiéndose que la suma de la aparicién de una determinada palabra (x) determina la
importancia en el texto (i = 1; o conjunto de documentos i = n), para un periodo .

La identificacién de palabras claves (output de la word cloud o nube de palabras) constituye
el input para determinar su asociaciéon con otras palabras, denominado como coeficiente de
asociacion. Este coeficiente se obtiene empleando el método euclidiano para determinar la

distancia entre dos puntos:
r= de(x,y) = { feg (i — yi)?7

Donde x es la palabra clave, y, y 1a palabra con la que se encuentra asociada. El coeficiente
de asociacién, r, es un niimero que se encuentra entre 0 y 1. Un r mds cercano a uno refleja una
alta asociacién entre x y y, mientras que uno cercano a 0 una disociacién.

El n-gram es una herramienta que incorpora los dos resultados antes obtenidos para
proporcionar conjuntos de un ndmero n de palabras, elegidas de acuerdo con los fines del
investigador. La conformacién de estos conjuntos de palabras retinen dos condiciones: i) altos
coeficientes de asociacién (es decir que las palabras se encuentren cercanas una de otra); y, ii)
altas frecuencias (esto es que la combinacién a través de su cercania presenta importancia en
el conjunto de documentos).

La especificidad que proporciona el n-gram incrementa a medida que n aumenta. Por
ejemplo, un conjunto formado por cuatro palabras suministra mayor detalle para la explicacién
de un determinado tema que un conjunto formado por dos palabras. Del mismo modo, otro
aspecto a considerar es que el aumento de la n reduce, en nimero, los conjuntos de palabras
ya que habrd cada vez menos conjuntos que cumplan con las dos condiciones sefialadas
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anteriormente. Por lo que, la determinacién de una n Jptima no existe, y tinicamente es
definida a criterio del investigador.

Las reglas de co-ocurrencia permiten detectar y agrupar conceptos que estdn estrechamente
relacionados dentro del conjunto de documentos. La idea radica en que cuando en los registros
a menudo se encuentran conceptos que aparecen juntos, esa co-ocurrencia refleja una relacién
subyacente que probablemente sea valiosa para las definiciones de categorias. Esta técnica crea
reglas de co-ocurrencia que pueden utilizarse para crear una categoria nueva, para ampliar
una categoria o como entrada a otra técnica de categoria. Se considera que la co-ocurrencia de
dos conceptos es muy alta si estos aparecen con frecuencia juntos en un conjunto de registros
y lo hacen raramente separados en el resto de los registros (Figueiredo et al., 2011).

El software de cédigo abierto R fue elegido en la investigacion como lenguaje de
programacion de alto nivel debido a que proporciona interfaces a otras soluciones de software
y ofrece un conjunto creciente de paquetes de extension para varias metodologias incluyendo
la minerfa de texto. R se combiné con las siguientes soluciones de software para convertir
documentos PDF en texto plano: PDF a TXT (ilovepdf.com). El proceso de busqueda del
conjunto de articulos analizados comenzé con la exploraciéon de los documentos oficiales
principales que trataban de Reforma Energética y Transicion Energética, dichos: articulos,
leyes, reglamentos, planes, estrategias, programas, lineamientos y normas fueron descargados
de las paginas de gobierno oficiales, en formatos PDF. Una vez que se obtuvieron en dicho
formato se transformaron en texto plano

La siguiente seccién presenta los resultados obtenidos de la mineria de texto y aplicacién de
las herramientas mencionadas mediante un algoritmo desarrollado en el lenguaje y ambiente
para computo estadistico y grafico R. Igualmente, se presenta un breve panorama de geo-
localizacién de la produccién de conocimiento sobre innovacién social realizada por pais.

5. Analisis de Resultados

La Transicién Energética se ha abordado en esta investigacién desde el enfoque de instituciones,
especialmente desde la percepcién que brinda el marco normativo que ha guiado este cambio
en el contexto energético mexicano.
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GRAFICO 3. NUBE DE PALABRAS DE DOCUMENTOS OFICIALES
DE LA REFORMA ENERGETICA EN MEXICO

desarrollo
energia
articulo

nacional

Fuente: elaboracién propia.

En el Cuadro 3, se sitematizan los resultados que arroja la nube de palabras, se puede
observar que lostérminos clave de los documentos analizados coinciden con el propésito
de crear un escenario en el que se dé impulso al aprovechamiento de la energia de manera
sustentable.

Se observa la necesidad de crear una modificacién institucional al integrar al marco
normativo el tema de las energias limpias y dando un enfoque sustentable a la gestién y
aprovechamiento energético. Esto cumple con los propésitos del emprendimiento institucional
pues se estdn destruyendo y creando nuevas instituciones que sienta las bases para una
transicién energética en el pais a largo plazo.

Los hechos estilizados obtenidos fueron complementados con la aplicacién del n-gram y
del coeficiente de asociacién que se presenta a continuacion.
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CUADRO 3. TEMAS DE LA TRANSICION ENERGETICA

Tema Términos con mayor asociacién Coeficiente de
asociacion

Transicién Descentralizada 0.97
Eficiencia 0.87
Sustentable Aprovechamiento 0.97
Gobernanza 0.96
Eficiencia Mitigacion 0.86
Sustentable 0.87
Energéticos Ahorros 0.72
Certificacién 0.72
Mercado Eléctrico 0.99
Interconexién 0.99
Industria Redes 0.98
Distribucién 0.96
Limpias Inteligentes 0.89
Equipos 0.98

Fuente: elaboracién propia.

La pregunta que surge tras la lectura del Cuadro 3 es: ;qué temas integran el marco
normativo de la transicién energética mexicana?

Pues bien, el Cuadro 3 presenta no sélo los grandes temas abordados en los documentos
oficiales, sino también el coeficiente de asociacién que ayudé a identificar sus términos con
mayor asociacién. Cabe sefialar que los temas para cada periodo fueron obtenidos del andlisis
de palabras que se muestra en la Figura 3. Asimismo se tomaron como coeficientes medios los
valores entre 0.70 y 0.79 y altos entre 0.87 y 0.99, cuidando que la explicacién sea lo mds simple
al elegir ciertas palabras entre la extensa variedad de resultados que se extrajo a través de la
mineria de texto.

Los temas abordados de transiciones sustentable hacen referencia a que es un proceso
descentralizado donde la eficiencia y el aprovechamiento son factores fundamentales para
lograr el proceso de gobernanza que estimule este cambio en el paradigma energético nacional.
Cuando se hace referencia a la eficiencia energética, los términos asociados hacen hincapié en
la mitigacién (con referencia al cambio climédtico) en los ahorros y en la certificacién, como se
puede observar en el cuadro 3, los coeficientes de asociacién de los términos son medios y
altos, lo que significa que a nivel normativo éstos temas cobran relevancia cuando se trata de
generar escenarios que regulen la transicién energética.

En cuanto a los temas relacionados con mercado e industria, es evidente que en los
documentos se habla sobre el mercado eléctrico, la interconexién y sobre todo se hace
referencia a la distribuciéon de la energia una vez que participen actores privados en la
generacion energética, esto es significativo pues uno de los objetivos de la reforma energética
es la participacion a través de una mayor inversion en el sector energético mexicano, con el
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objetivo de desarrollar el pais y modernizar el sector. Los temas principales también se pueden
observar graficamente en el tetra-gram de la Gréfico 4.

GRAFICO 4. TETRA-GRAM DE DOCUMENTOS OFICIALES ANALIZADOS
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Fuente: elaboracién propia.

Como se menciono en el apartado metodolégico los términos co-ocurrentes de un conjunto
de documentos sirven para conocer aquellos conceptos que estdn estrechamente relacionados
dentro de los documentos analizados.

En el caso especifico del marco normativo propuesto por la Reforma Energética para
la Transicién Energética en México se puede observar que derivan varias categorias para el
andlisis, tales como desarrollo-eficiencia.-energia, puesto que estos términos aparecen con
frecuencia juntos en los registros, también aparece de manera frecuente mercado eléctrico y
mercado energético. Los términos co ocurrentes nos sirven para categorizar la normatividad
de la TE, como se observa en el grafico 5.
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GRAFICO 5. TERMINOS CO-OCURRENTES
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Fuente: elaboracién propia.

El uso de esta metodologia nos ha permitido un acercamiento al discurso de la Reforma
Energética a partir de una revisién de los documentos que son la base de la propuesta, sin
embargo, también presenta limitaciones en el sentido de que si se analiza el resultado fuera
del contexto nacional e internacional, la orientacién o explicaciones que deriven del andlisis
de los resultados podrian estar sesgadas o ser insuficientes. En ese sentido, se incorpora una
reflexién analitica que suma a los resultados de la MT, los elementos del contexto energético y
los conceptos base de una transicion.

Elprocesodetransiciénen México, debe pasarnecesariamente por transformacionessociales
y cambios en las estructuras institucionales, que incentiven las innovaciones, las inversiones, el
aprendizaje y el desarrollo tecnolégico para respaldar los procesos de transformacién, asi como
también, nuevas reglas, normas e interacciones sociales. La Reforma Energética sent6 bases a
partir de una serie de modificaciones a la norma para promover y facilitar la participacién de
la inversién privada en los procesos de explotacién y transformacién de energia convencional
y alternativa. Dando lugar al surgimiento de organismos reguladores, de nuevos actores en
la produccién y de la apertura de procesos de licitacién para facilitar la incorporacién de la
inversion privada al sector.

Los resultados del andlisis con MT de la legislacién nueva y modificada que derivé
de dicha reforma, arroj6 como conceptos centrales, el mercado eléctrico, la gobernanza, la
sustentabilidad, la eficiencia, la interconexién, las redes y la distribucién, todo ello ligado a
una visién moderna en el tratamiento del sector energético. Sobre esta tendencia se avanzé
cerca de cinco afios, lo que llevé a varias concesiones a empresas nacionales e internacionales
para la explotacién y produccién de petréleo y energias alternativas. Asimismo la norma
institucionaliz6 la participacién de empresas internacionales que ya tenfan inversiones en
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energias como la edlica, principalmente, y en menor medida en la energia solar, desde finales
de los afios noventa.

Con el cambio de gobierno, los ajustes a la norma han quedado plasmados en la legislacién,
sin embargo los procesos de licitacién se han suspendido y se estd en un etapa de redefinicién
para determinar el papel que jugaran los distintos actores en la produccién de energia y en el
desarrollo de las tecnologias que facilitarian el proceso de transicién. Un proceso que como
marca la teoria es de largo plazo y estd en funcién de la disponibilidad de tecnologia y de un
marco institucional que defina en un sentido u otro qué sectores encabezaran dicha transicion.

Conclusiones

El contexto internacional para el sector de la energia conduce inevitablemente hacia una
transformacién, la reduccién en las reservas probadas de petréleo y los fuertes impactos
ambientales que ya han sido corroborados por su utilizacién intensiva apuntan hacia un nuevo
paradigma que adopte como base el uso de otro tipo de energias, hoy llamadas alternativas,
y que se modifique de manera sustantiva la matriz energética. Sin embargo, existe un fuerte
debate en cuanto a las crecientes tasas de consumo de energia en la sociedad moderna, que
hacen francamente dificil la posibilidad de sustituir significativamente al petréleo y el gas por
energia edlica, solar o cualquier otra “energia limpia”.

En el caso de México, las estimaciones muestran que los parques edlicos y el surgimiento de
empresas que ofrecen tecnologias para aprovechar la energia solar son totalmente insuficientes
para cubrir, tan solo la demanda nacional de electricidad, y mucho menos en el caso de la
energia geotérmica cuyos usos hasta ahora son directos y muy limitados en el pais.

Este contexto es determinante para explicar si se percibe una tendencia hacia la transicién
energética, si bien es cierto que las estructuras gubernamentales e institucionales se han
desplazado en algtin sentido para facilitar el proceso, también queda claro que este seria muy
lento no solo por la dindmica misma que implica una transicién, sino también por la situaciéon
particular que estd atravesando el pais.

La MT nos da indicios de una serie de elementos a incorporar que derivan de una Reforma
Energética que se impulsé en el marco de un gobierno orientado a promover la participacion
privada nacional e internacional en los procesos de modernizacién y explotacion de los
recursos naturales para la generacién de energia, en este marco también se privilegi6 a los
megaproyectos cuyo impacto ambiental y social es muy cuestionable, en el gobierno actual
esta orientacién ha cambiado y el lenguaje, los conceptos clave y la misma direccién a seguir
estdn en una indefinicion, a pesar de las presiones del contexto internacional y de la necesidad
inminente de transitar hacia el consumo de un tipo de energfa que sustituya al combustible
fosil.
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Are climate change policies counterproductive?
A critical approach to the Green Paradox

Jordi Roca Jusmet*®

1. Introduction: fossil fuel supply and climate change policies

The problem of climate change is mainly due to CO, emissions from fossil fuel combustion.
Future emissions of greenhouse gases will depend on many factors — such as deforestation or
reforestation, waste management, the use of fertilisers in agriculture or diets — but the use of
fossil fuels is definitely the key one at least for the next decades.

The total amount of carbon that can be emitted being compatible with a target of limiting
the temperature increase is usually known as “carbon budget” (UNEP, 2017). For example,
we can speak about the carbon budget for a maximum variation of 2°C for the 21st century
in comparison with preindustrial temperature, the main reference objective of the 2015
climate change Paris Agreement. Its exact value is impossible to determine because of the
uncertainties of climate models and other factors.! However, there is scientific consensus that
the 2°C objective —not to speak about the 1.5°C objective-? implies that most fossil fuel reserves
should remain underground (McGlade and Ekins, 2015). Accessible fossil fuel resources are
very limited and they are being exploited at an accelerated rate that will lead to their depletion
in the not too distant future (especially in the case of oil, as evidenced by the debate on the
peak oil: Kerschner and Capelldn Pérez, 2017) but they are not at all scarce enough to avoid the
risks of experiencing catastrophic climate change. In this regard, as in others, Boulding was
a visionary highlighting more than 50 years ago: “Oddly enough, it seems to be in pollution

* Department of Economics, Universitat de Barcelona. E-mail: jordiroca@ub.edu

1 If we refer strictly to CO2 fossil fuel emissions, the amount of carbon emitted compatible with a certain temperature level
also depends on what happens with other gases and natural carbon sinks. The optimists also consider new technologies for
carbon capture and storage, but the precautionary principle needs to be very sceptic about these possibilities.

2 A recent IPCC (2018) report urges efforts to limit temperature rise to 1.5°C above pre-industrial levels.
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rather than in exhaustion that the problem is first becoming (...) And the atmosphere may
become man’s major problem in another generation” (Boulding, 1966, p.12).

Given the relationship between fossil fuel burning and climate change, it is unavoidable
to conclude that the only guarantee of a successful policy against this problem would be a
restriction on the global supply of fossil fuels. A way to achieve this rationing would be to
establish a global carbon emissions target and to distribute it through compulsory maximum
national quotas of carbon emissions which — to make policy less rigid — could be marketable.
Perhaps in the future there might be an agreement to limit global emissions at a sufficient level
but this is not at all the situation today with the Paris Agreement based on purely voluntary
and insufficient national contributions (UNEP, 2017).

Moreover, there are more and more social mobilisations in many places in the world aimed
atblocking the extraction of fossil fuels, or the construction of infrastructures for their transport
(such as oil or gas pipelines) that sometimes lead to making some projects inviable (Klein,
2014; EJOL, 2015). These mobilisations will probably increase and paralyse some projects
and could even lead to formal banning of certain techniques (such as fracking) at national
or regional level or the exploitation of certain sensible areas. This can be very important to
preserve fragile natural areas and the life and health of communities affected by some projects
and also could be key -much more than it is usually thought as we will see later- for reducing
the future supply of fossil fuels. However, it is difficult that these type of mobilisations could
be enough to reduce global carbon emissions in the necessary magnitude.

In the absence of global limits on carbon emissions, many actions and policies have been
raised at regional, national, and local levels such as regulatory energy standards, incentives
for renewable energies and investments in energy efficiency, carbon taxes or carbon cap and
trade systems. It is expected that these policies will reduce fossil fuels use.?

Obviously all these policies have several difficulties. First of all, climate change is a global
problem and for this reason, political decisions are possible, but in the absence of global
compulsory requirements, they must overcome the free-rider problem. There are also other
obstacles. For instance, an increase in energy efficiency will tend to provoke a rebound effect
that will partially compensate —or even in some extreme cases, it could more than compensate-
the decrease in energy demand (Sorrell, 2007). Another significant problem is the potential
carbon leakage: if one region, nation or town decides to introduce a carbon tax (or any policy
that increases costs for domestic enterprises), part of domestic production could be replaced
by imports increasing emissions elsewhere and consequently global emissions would decrease
less than expected (or in the worst case they would increase). All these difficulties are very real
and it is necessary to take them into account in order to apply effective policies.*

Last years, the German economist Hans-Werner Sinn (2008, 2012) has raised a very
different type of concern. Climate change policies could be counterproductive, increasing and
not decreasing emissions due to the reaction of fossil fuel owners faced with these policies. He
uses the term “green paradox” to refer to this counterproductive effect.®

3 In this article I do not refer to the greenhouse gases emissions other than carbon emissions from the use of fossil fuels.

4 For example, carbon leakage could be combated by introducing carbon border taxes to “level the playing field” between
different countries. See Rocchi et al. (2018).

5 Sinn introduced the term green paradox. The name was new, but the idea of the possible perverse effects of climate policies
due to the supply reaction was not new: see Sinclair (1992).
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After this introductory section, I explain the green paradox concept and the conclusions
about climate change policies that Sinn derives from this concept. According to this author
(almost all) climate policies could be not only ineffective but even counterproductive (section
2). In section 3 I present the theoretical explanation of the green paradox using a very simple
exhaustion resource Hotelling model (section 3). The following sections use three different
arguments to explain that the pessimistic conclusions of the simple model can hardly be
extended to the real world. The first one is that the conclusions about the effects of climate
change policies obtained in a very simple Hotelling model with homogeneous resources
cannot be extended for more realistic assumptions (section 4). The second argument is that the
concept itself of equilibrium price in this type of model is very problematic taking into account
the uncertainty of the future, a limitation that usually is completely forgotten or at least much
undervalued (section 5). The third argument is that fossil fuel extraction industries have some
characteristics that prevent quick -and much less immediate- adjustments and without costs
as those foreseen in the usual Hotelling models (section 6). In section 7, I consider these very
different critiques to argue that green paradox is a theoretical possibility to take into account
but that in most cases it is very unlikely that climate change policies backfire due to green
paradox. Finally, section 8 concludes.

It is worth emphasising that this article does not question the green paradox concept or
even its potential existence as it considers that there is a case for the green paradox. What is
questioned is the great practical relevance that the green paradox according to Sinn would
have. Since the initial contributions of this author, there has been extensive literature on the
subject that in many cases has been aimed precisely at qualifying or criticising the conclusions
of Sinn. However, his seminal contributions continue to have strong influence.

2. The green paradox according to Sinn

Hans-Werner Sinn popularised the term green paradox in articles published in several
newspapers and magazines in various countries, in his 2008 book Das Griine Paradoxon, which
generated much political debate in Germany, and in its English version The Green Paradox
published in 2012. The term also provoked much academic debate, an example of which is
the 2015 special issue of the Review of Environmental Economics and Policy (Jensen et al., 2015).

The reasonable point of departure of Sinn (2008, 2012) is that it is naive to think that the
effects of demand® and tax policies will not depend on how the fossil fuel owners react. Supply
matters. This is indisputable, as can be seen in a very extreme example. Let me assume that
fossil fuel supply was totally inelastic, that is to say, owners continue to sell exactly the same
quantities after the announcement or implementation of climate change policies. In this case,
the unique effect of these policies would be the fall in fossil fuels prices but not in the quantities
sold or, in the case of taxes, the effect would be purely redistributive: resource owners would
earn less money at the expense of tax revenues without varying amounts sold.

But Sinn’s argument goes far beyond pointing out the clear -but many times forgotten-
importance of supply. Sinn argues that the effect of demand and tax policies will likely
accelerate climate change if policies become stronger over time, as it is often proposed, and
seems reasonable for the practical viability of a global transition to a decarbonised energy

6 1 use the term demand policies in this article in a very broad sense even including social movements that promote less car-
bon intensive lifestyles.
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model. In his own words: “Policies aimed at limiting or reducing the possibility of generating
resource-derived revenues in the future will induce resource owners to bring their sales
forward to the present. This, in turn, will depress current market prices and increase resource
demand, thus accelerating global warming” (Sinn, 2015, p.240). The idea is the following.
Fossil-fuel owners will prefer to sell their valuable resources when policies against climate
change are still relatively timid for fear that in the future, when policies are stronger, their
rents will be lower, or will completely disappear. By using his own comparison, from the point
of view of resource owners, the prospect of an increasingly ambitious climate change policy
can be seen as the perspective of a future “expropriation” of their resources; and given this
perspective it would be better to sell the resource as soon as possible and thus the amount
sold, and in consequence the carbon emissions, would increase.

The Green Paradox book distils first of all a critique of German “green” policies that according
to the author would imply enormous costs for the country but whose only results would be
to increase emissions of countries that do not make the same commitments (carbon leakage)”
and at the global level would not lead to less emissions but more emissions to the extent
that there is an expectation that the measures will harden and generalise in the future as is
precisely their intention. “Green” policy would be well-intentioned, but not effective: “The
road to hell, after all, is paved with good intentions” (Sinn, 2010, p.232). The conclusion on
climate change policies is very pessimistic and not only for regional or national policies but
also for policies such as global carbon taxes defended by many economists (Baranzini et al.,
2017; Boyce, 2018). Almost the only exception would be an effective global emissions rationing
policy® and even in this case if the period between the announcement of this policy and its
effective implementation were too long, the problem of the green paradox would appear.

3. The green paradox in a very simple Hotelling model

The contributions of Sinn (2008, 2012) and the most part of the green paradox literature is based
on the model of Harold Hotelling (1931) that still today remains the indisputable reference of
neoclassical economic theory on the price of non-renewable resources. Although the model is
well known, it is worth remembering its basic points. For that, I will use a very simple version
of the model, which is sufficient to understand the green paradox concept.

A situation of perfect competition is assumed, in the sense that the resource owners have
no market power, that is, they think that their individual decisions do not affect the price at
all. All the resource stock is homogenous and the unit extraction cost is constant. The scarcity
of the resource gives rise to a resource rent (or royalty), a positive difference between the selling

7 Sinn (2012) does not use carbon leakage in the most usual sense of substitution of domestic productions by imports not
affected by the domestic policy (as myself in section 1). His explanation is linked to the global character of fossil fuel markets.
He argues that when demand for fossil fuels declines in a country, global demand will decline and prices will fall and this will
offset the decrease in sales and emissions in the country in favour of emissions in other countries. A partial carbon leakage
in this sense is a real possibility especially in the short term, but carbon leakage is not the object of this article and I will limit
myself to the green paradox concept in Sinn’s definition. However, some authors analyse carbon leakage and green paradox
in the same conceptual framework: “We define leakage as the shift in emissions from the future to the present (temporal
leakage) or from conforming to non-conforming countries (spatial leakage)” (Michielsen, 2011, p.3).

8 The emissions trade systems in only a country or region would be affected -according to Sinn (2012)- by the same problems
as most policies because they do not stablish a global limit for carbon emissions.
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price and the extraction cost. Moreover, it is assumed that the quantity demanded is null if the
price is higher than a price that is normally known as the choke price.

Hotelling analyses the path or trajectory of prices and extractions of “equilibrium”? that it
is compatible with a maximising behaviour of the owners, that’s to say, with the objective of
maximising the present value of their resource rents. The path will depend on the interest rate
i, the total resource stock and the present and future demand functions and extraction costs.
The two conditions are:

1) The resource rent r (net price of extraction cost) must increase at a rate equal to the
interest rate i: re=ro (1+)' or, in continuous terms, r =r,e"

In other words, the discounted rent should be constant along the time. This is the famous
Hotelling rule. The reason for this condition is that if the price grew at a higher rate, there
would be opportunities to increase the present value of the rent by postponing sales; and in
case the price grew at a slower pace, it would be profitable to advance sales.

2) The resource stock should be completely exhausted just at the time the price reaches the
choke price. If the resource is exhausted before the price is so high that the demand is null, as
if there is a part of the stock that remains as unsold resource, some owners could increase their
rents delaying or advancing some sales.

Using this type of model, we can see how climate change policies will affect the equilibrium
fossil fuel price path. Let me look at the case of global carbon taxes in which Sinn focuses
especially using it as a benchmark for most climate change policies. We can compare a situation
without carbon taxes with a situation in which a global carbon tax is introduced. In this new
situation, it is the net price not only of the extraction cost but also of the tax which should
follow the Hotelling rule. The mathematical conclusion is that if the carbon tax grew over
time at a rate higher than the rate of interest, the tax will lead to advance and not delay the
extraction of fossil fuels. Therefore, the current final prices (including the tax!) should fall to
reach a new equilibrium compatible with the maximisation of present value of resource rents:
lower prices will imply more fossil fuel use and more emissions. This is the green paradox.

It is important to emphasise that the conclusion refers in fact not to any introduction of
carbon taxes but only to the introduction of taxes that significantly increase over time. For
instance, a constant carbon tax would reduce current extraction in favour of future extraction.
In any case, if the model implications were applicable to the real world, it would be very bad
news for many carbon tax (and other climate change policy) proposals. It is very difficult that
people accept high taxes (and in general strong climate change policies) immediately and a
way of reducing resistance to carbon taxes is phasing them over time (Carattini, Carvalho and
Fankhauser, 2018).

4. Beyond the simplest Hotelling models

Several authors have emphasised that carbon taxes —and other climate change policies-
will have, using the Edenfhoer and Kalkuhl (2011) terms, not only a timing effect, affecting
intertemporal reallocation of resource extraction but also a volume effect, lowering cumulative
future extraction.

9 Later, I will deal critically with the implicit concept of equilibrium in Hotelling (1931) which characterises the economic
theory on non-renewable resources inspired by his article.
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The possibility of a volume effect could raise even in a simple Hotelling model with a
homogeneous resource as it is assumed in the previous section. Even in this case, an exclusive
focus on the timing effect is only justified if we assume that the scarcity resource rent is always
positive. However, if the carbon tax was sufficiently high, the resource rent would disappear
and the final price would increase and be determined by the sum of the extractive cost and the
tax.'? (Hoel, 2012; Edenfhoer and Kalkuhl, 2011).

However, the main objection to forgetting the volume effect is that coal, 0il or gas resources
are not homogenous at all. The extraction costs are very different in different sites. Using a
Hotelling model with heterogeneous resources, Hoel (2012) concludes that “some resources
that would have been extracted if there were no carbon tax will thus be left unextracted with a
positive carbon tax. Total emissions therefore decline as a response to a carbon tax, no matter
what time profile the carbon tax has.” (Hoel, 2012: 8). The effect of carbon taxes could be
extended to other climate change policies (see also van der Ploeg, 2013).

Sinn focused only on temporal reallocation of resource extraction and doubted about
the practical relevance of the previous considerations, basically arguing that we do not know
the technologies and preferences in a very distant and uncertain future and in consequence
we cannot assume that some resources will never be exploited (Sinn, 2015: 243; see also Sinn,
2012, pp.203-207). Of course, nobody knows what could happen in the next centuries or even
millenniums, but the relevant thing, in political terms, is how climate policies can influence
the amount of fossil fuels that now and in the coming decades —we could say in this century,
adopting the usual temporal perspective of the carbon budget concept- will be extracted.

As several authors have emphasised, we should distinguish between green paradox in
a weak sense and green paradox in a strong sense (Gerlgh, 2010; Baranzini and Carattini,
2014; Jensen et al., 2015). A policy against climate change could cause the paradox in a weak
sense by advancing emissions in some period but its global effect on climate change could be
judged beneficial if emissions are later sufficiently reduced.” In this case, green paradox did
not backfire the benefits of the policy even though it would reduce these benefits and it would
be very relevant to analyse how to avoid —or at least reduce- green paradox.

5. Hotelling models: a problematic idea of equilibrium

The 1931 Hotelling article was a very important contribution because it emphasised that
owners of exhaustible resources should look not only at the present, but also towards the
future, if they want to maximise their rents. But, as we have seen, he went far beyond this
important idea. He used his model as a theoretical tool for explaining the effective price path
of non-renewable resources (in conditions of perfect competition). Thus, his theory has been
interpreted as a theory about the market equilibrium prices. This is certainly the case of Sinn,

10 Obviously, the final price should also cover other costs such as transport cost that have not been considered in this article
for the simplicity of the argument.

11 Gerlagh (2010) defines green paradox in a strong sense when a policy not only provokes more current emissions but also
“increases cumulative damages associated with emissions as well, evaluated at the net present value” (p. 3). I use the term
more loosely without a precise definition because I consider this definition very problematic. Climate change affects different
generations and discounting the future in social evaluation (as in calculations of social cost-benefit analysis) can be consi-
dered discriminatory against future generations. See Azar and Sterner (1996), Martinez Alier and Roca Jusmet (2013) and
Llavador, Roemer and Silvestre (2015).
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who focuses on how different policies affect the “market equilibrium (in the sense of the
Hotelling rule) in which the resource owners are indifferent between selling now and selling
later” (Sinn, 2012: 193).

However, the Hotelling price path can hardly be considered an equilibrium path in the
usual sense of the term “equilibrium”, that is to say, in the sense that there are some forces that
press to move the price towards the equilibrium price when the current price differs from this
one. One thing is that there is a single price path that ex post is compatible with maximising
the (present value of the) rents by all the owners, and another very different thing is that there
are some mechanisms that determine that effective market price will tend to this path when
the future is uncertain. This is the key theoretical weakness of the Hotelling model that has
almost always been forgotten or at least much undervalued.'

The fact is that nobody knows whether the price is or is not the “right” one in the sense that
it does not allow to obtain more rents by delaying or advancing the sales of the resource. The
reason is very simple: nobody has, nor can anyone have, the relevant information, including
how demand and extraction technologies will evolve in the future. The usual explicit or implicit
idea to try to answer this criticism is replacing the lack of information about the future with
the expectations about the future. But this does not solve the problem. Any reasonable idea
of equilibrium in a competitive market should be based on plausible responses by individual
price-takers to signals provided by the market itself and not in complex mathematical
calculations using uncertain variables.

Actually, owners make decisions in a context in which their expectations about the future
are diverse and generally poorly defined. This is not to say that ideas about the future and
positive or negative news for owners do not influence their decisions There is no doubt that
new important data (or new dominant expectations) on —for instance- renewable energy
technological development, discovery of new reserves or climate change agreements can
influence the owners” decisions and the prices, but it is not clear at all in which magnitude
or even in which direction.” I think it is a misguided view of the market dynamics to try to
explain these changes as a movement from an initial equilibrium path in which everyone is
maximising their rents to another defined equilibrium path that permits to maximise rents
according to the new data (or expectations). However, this is —as we have seen- the approach
used by Sinn in explaining the effect of climate change policies in fossil fuel supply and in
consequence in carbon emissions.

6. The delay between the decision to exploit fossil fuel reserves and their effective
exploitation and the importance of sunk costs

Usual Hotelling models and Sinn’s explanation of the green paradox have another serious
limitation. In the words of Cairns (2014): “The key assumption, usually glossed over, is that
output can be re-arranged as desired. It implies that the output decision is made period-by-

12 Only a few authors such as E.J. Mishan (1981, chap. 62-65) highlighted the problem: “There are not forces arising simply
from the operation of competitive mining firms, which act to bring the path of market prices over time into line with the Ho-
telling-efficient price path” (Mishan, 1981, p.492) (see also Roca, 1991).

13 For instance, if one thinks that it is better to extract as soon as possible taking into account expected future aggressive cli-
mate change policies, one also could think that the other producers could react in the same way and prices could dramatically
fall precisely when the extractions begin to take place.
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period, with no restriction other than exhaustibility. The sole physical limit to the level of
output is held to be the level of remaining reserves” (p, 81). Thus, current price and expected
future prices (nets of taxes and extraction costs) would be the only variables that would
determine if the current extraction would increase or decrease.

However, this is totally away from reality as “technological models” have emphasised.**
The basic characteristics of fossil fuel extraction sectors could be summarised as follows. In
each period, there are some resources in exploitation and their potential output or extraction
capacity is limited by previous investments that involved important sunk or irreversible costs.
In consequence, very short-term supply can be considered totally inelastic above capacity.
Extraction marginal costs are usually far below the fossil fuel price and price-taker producers
tend to extract the maximum possible resource except if the prices fall so much that they
decide to close the exploitation.”® Thus, for a wide range of prices, the quantity supplied in a
competitive context will be basically constant and insensitive to the price and expected future
prices; the relevant options —“corner” solutions- are to produce at the maximum extraction
capacity or do not produce at all.'®

If we go beyond the very short term, the evolution of the extraction capacity over time
will depend on two factors. On one hand, the extraction capacity tends to decrease over time
because extraction declines as exploited resources are running out. On the other hand, the
development of new reserves adds new extraction capacity but this development requires
investment decisions that will result in additional extractions only some years later. 7/

Even if we accepted —following Sinn- that many climate change policies would incentive
owners to increase current fossil fuel extraction, the limitations to act in this sense are
considerable. Quoting again Cairns: “In a technological model, the extent to which the
industry can act upon the incentive is limited. Contrary to a Hotelling model, it is not possible
to increase production from reserves that are currently in production: the capacities are
fixed by previous investment. Moreover, for development investments that are currently in
progress (...), the incentive cannot move production toward the present because it is already
being implemented in the present. For the great bulk of production in the near term, then, the
tendency of the tax is not to increase but, if anything, to decrease production. Responding to
the increase requires irreversible investment at new reserves” (Cairns, 2014: 84).

14 This type of models has mainly analysed the petroleum industry (see for instance Adelman, 1990; Thompson, 2001 and
Cairns, 2014), but the main aspects can be extended to other fossil fuel resources.

15 Of course, global fossil fuel markets are not perfectly competitive especially in the case of oil where prices in some periods
have been strongly affected by strategic supply decisions from Saudi Arabia or OPEC as a cartel. However, the assumption
in this and in previous sections has been a competitive price taker behaviour for two reasons. First, because Sinn’s analysis
is based on this assumption. Secondly, because in most situations the assumption that most individual sellers do not act to
influence global fossil fuel prices is not far from reality.

16 This explains that when demand falls abruptly, as happened with the financial crisis of 2008, the quantity supplied in the
short term is not normally very affected and prices fall dramatically.

17 In section 1 I referred to actions to block certain fossil fuels projects. There, I indicated that it was difficult for these actions
to be sulfficient to reduce radically global emissions at least in the near future. However, it can now be highlighted that since
developing resources to be exploited implies a lot of investment and time, blocking some projects will reduce emissions at
least to the extent that it will be impossible to quickly replace the avoided extraction with the exploitation of other resources
that replace it (and / or constructing alternative infrastructures for transporting fossil fuels). Moreover, as we will see later, the
actions could have a great indirect effect creating more risk for future investments.
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Thus, a green paradox, in case it occurred, would not affect the amount of resources
supplied in the market until years after knowing the news on climate change policies that
would justify the decisions of the owners to sell as soon as possible.'® Moreover, and even more
important, the decision for the owners is not if it is better to sell now taking into account the
current costs and prices but it is whether or not to invest now in developing new reserves for
selling them years (and probably decades) later without any guaranty of covering important
sunk, irreversible costs. The timing and level of investment will determine extraction capacity
for the following decades. If some owners have the expectation that policies —for instance
carbon taxes- will be significantly stronger in the future than nowadays there could be a green
paradox in the sense that climate change policies result in advancing or increasing investments
in fossil fuel extraction sectors. This is possible, but the question is whether this is or it is not
a probable outcome.

The first condition for investing in new extraction capacity is to expect to have a positive
present value during the long period between the start of investment and the projected lifetime
of the reserve.” In general, we can think that climate change policies —even when its initial
impact is limited- will increase the risk of economic losses that could be very important taking
into account that fossil fuel extraction is a very capital-intensity activity and a great part of costs
are sunk costs. In this sense climate change policies would most likely have a “disinvestment”
effect” reducing future potential supply and carbon emissions. This “disinvestment” in fossil
fuel extraction sectors could be provoked not only by climate change policies in the traditional
sense but also by grass-roots social and political movements oriented to block or ban fossil fuels
activities because they certainly increase the risk of failed investments. Thus the importance
of these movements goes much beyond their direct effects of paralysing certain projects,
generating a greater “political risk” of the investments.

7. Is the green paradox so relevant for climate change policy?

One assumption of a part of green paradox analysis is that the global supply of fossil fuels
is very elastic in the short term, while the long term supply is completely inelastic. Resource
owners could freely change the temporal profile of extraction of total stock, and this temporal
profile would be the only important factor for climate change. Thus, perhaps we could talk
about the paradox of (some) green paradox analysis because —as we have seen in the previous
sections- the short term supply is rather inelastic while the effective long term supply is elastic
because the total amount of resources that will be exploited sometime (or, if one prefers, during

18 In fact, this is only completely true in a situation where all the producers are operating at the maximum extraction capacity.
When there are strategic behaviours of a cartel or a “dominant” company — or country- that deliberately maintains significant
exceeding productive capacity, supply could be increased even in a very short term. It could be that the cartel —country or
company- responded to climate change policies by increasing the amount supplied. However, it does not seem likely at all
that a deliberate restriction of the supply to keep prices will be relaxed or abandoned precisely in the context of policies that
reduce owners” rents.

19 Let me call 0 the present moment and let me assume that the delay between the moment in which an investment decision
is implemented and the moment in which fossil fuel extraction begins is equal to x years, and that the projected life of the ex-
ploitation is y years. The prices and taxes that are relevant for the present value of investing now are prices and taxes during
periods [x, x+y] and [x+t, x+y+t] respectively.

20 Another activity that can be affected by “disinvestment” is the exploration on new reserves and this will have consequen-
ces for the potential supply in the long term.
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a certain long period such as the 21st century) depends on economic, social and political
factors. Cumulative extraction is obviously limited by geology, but the relevant total supply
will depend on these factors.

Thus, Sinn is right in arguing that a successful climate change policy requires to reduce
the amount of fossil fuels sold in the global market, but he does not focus on the key question:
how different policies could affect how much fossil fuels will remain underground? Of course,
the timing of extraction is important for climate change and for the possibilities of human
adaptation to it, but when we are referring to the climate change during the present century we
probably can assume that: “Research of climate scientists suggests that leaving more fossil fuel
unexploited is more important than how fast a given amount of carbon reserves is extracted
and released into the atmosphere” (van der Ploeg, 2013: 8).

Another surprising feature of Sinn’s analysis is that the positive or negative effect of climate
change policies did not depend at all on the intensity of these policies but only on the temporal
evolution of the implementation of these policies. Thus, as we have seen, a global carbon tax
would provoke the green paradox when the tax (or more exactly the expected future tax)
increases at a rate higher than the rate of interest independently on the level of taxation; on
the contrary, a constant carbon tax (or better a decreasing tax!) would always reduce current
extraction.

But as Hoel (2012) clearly argues “if a sufficiently high carbon tax is introduced, emissions
will for sure decline” (p.22). Following the example of this author, we can assume that on
average a ton of coal generates about 2 tons of CO,. With a global carbon tax of $50/tnCO, the
price of coal should be considerably higher than the current one to be able to cover extraction
costs.?! Extraction costs and taxes set a minimum threshold below which fossil fuel prices
cannot go down.? This is an easy but very important conclusion.

Many authors propose carbon taxes exceeding $100/tnCO, (Baranzini et al. 2017; Howarth
etal., 2014; van den Bergh and Botzen, 2014)). If we were able to implement these proposals at a
global level, coal prices would more than double over current ones. In the case of oil, emissions
per barrel are approximately 0.43 tons of CO, so a tax of $100/tnCO, would correspond to
about $43 per barrel (Hoel, 2012). The impact would be much smaller than in the case of coal,
but also very significant. In the last decade world prices have sometimes been below this
value so there is no doubt that a tax of this magnitude would have increased the final prices of
oil products and, in consequence, the quantity demanded and emissions. One characteristic of
the oil industry is that at the same time there are exploitations with very different unity costs.?
Thus, even with relatively high prices, the exploitation of some deposits of unconventional oil
—such as tar sands or shale oil- could become ruinous with so high carbon tax.

But now we should return to the general debate on the importance of green paradox.

21 According to the World Bank the 2018 average price of coal from Australia was $107,6 per ton and the price of coal from
South Africa was $89.9 per ton http:/ /pubdocs.worldbank.org/en/550191549309123169 / CMO-Pink-Sheet-February-2019.
pdf.

22 To simplify the argument, I am assuming that the tax is applied on the extraction or first sale of fossil fuel. Moreover, in
the short term it could be that the net prices of taxes do not covering all the extraction costs but at least they should cover the
marginal costs of extraction.

23 By the way, we can observe that this fact enters in contradiction with the conclusions of competitive Hotelling models
according to which less expensive deposits are always exploited first.
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As we have seen the only possible effect of climate changes policies in the very short term
could be —and certainly would be if policies are sufficiently strong, as the previous example
demonstrates- to reduce extraction and emissions. The simple reason is that extraction capacity
can hardly increase in the short term or can only increase due to investment decisions taking
it years before.**

It seems clear that the context most favourable to a green paradox would be to announce a
strong policy -in a credible way- for a distant future, while not acting or acting in an extremely
weak way during several decades.” Thus, there is a case for the green paradox. Perhaps the
current situation in which international agreements are so insufficient, but most discourses
speak on a decarbonised economy for the second part of this century, could be associated with
this situation; but I would make the qualification that not acting now -or acting in a very weak
way- does not favour expectations on an effective transition to a decarbonized economy some
decades later.

In practice there could be a trade-off between the intensity of policies and the capacity of
introducing them quickly. The implementation of very strong global policies can hardly be done
immediately. Moreover effective climate change policies will normally generate expectations
on stronger policies in the future. Only with strong policies can we expect an important
disinvestment effect in fossil fuel extraction industry that is an unavoidable condition for an
energy transition to a decarbonised economy. The green paradox concept is useful for advising
on the dangers of delaying the policies a lot but renouncing to strong climate change policies
because the fear of the green paradox would be renouncing to disinvestment in fossil fuel
extraction industries and, in consequence, to an effective climate change policy.

Here it is also important to introduce a distinction between different fossil fuels. In Sinn”s
model all fossil fuels are considered as an aggregate as if a unique market existed. However,
as Michelson (2011) pointed out, the characteristics of, on the one hand, conventional oil and
natural gas and, on the other hand, coal and unconventional oil are very different. Conventional
oil and natural gas are far more scarce and the weight of scarcity rents in the final price are
much more important than in the case of unconventional oil and gas and coal, which are much
more abundant, but also much more expensive to extract and dirtier.”

Thus, we can expect that the green paradox is much more probable in the case of
conventional oil and natural gas than in the case of the most problematic fossil fuels in terms
of carbon emissions in which prices are much more determined by extractive costs and carbon
taxes. That is good news because a green paradox for some fossil fuels could occur at the same
time as a reduction in the use of their most problematic (imperfect) substitutes so that total
carbon emissions do not increase even temporally.

24 Unless there are owners who are restricting supply in order to maintain prices. See note 19.

25 And one even could doubt about the relevance of the term “paradox” in this case because the increase in emissions would
not be a consequence of climate change policies but the consequence of a very long period without policies, or very weak
ones.

26 The carbon emissions by unit of energy of coal are much higher than the emissions from other fossil fuels. In the case of
unconventional oil, the EROI (energy returned on energy invested) is very low in comparison with conventional oil and in
consequence the emissions by unit of net energy are higher. This article only analyses climate change but it can be pointed
out that other environmental impacts are also much more important for coal and unconventional oil and gas than for con-
ventional oil and gas.
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Let me finish this section with an illustrative example. Imagine that a global carbon tax of
$20/tnCO2 was now implemented and there was a credible agreement of increasing it a 10%
yearly for the next decades (the value in 20 years would be about $135%). According to Sinn
this tax policy would be counterproductive (assuming an interest rate lower than 10%) due
to the reaction of owners advancing extraction. I think the previous analysis highlights that
the conclusion is not only contrary to common sense but really is in all probability completely
wrong. Obviously, for climate change it would be better to introduce a tax of 135/tnCO:
immediately, but if this were politically unfeasible I do not believe at all that it justified giving
up a tax that grew progressively from $20 to $135.In more general terms, the green paradox
does not justify at all to renounce climate change policies or weaken them at all but it certainly
also gives an additional argument to reduce the temporal delay between the political debate
and the announcement of policies and their effective implementation as much as possible.

8. Conclusions

Hans-Werner Sinn raised correctly the importance of fossil fuel supply reactions in front of
climate change policies and he introduced the concept green paradox to indicate that these
reactions could provoke an increasing of carbon emissions. This is certainly a possibility and
it is a merit of this author to stimulate the debate about it.

Sinn gave enormous importance to the green paradox as a great obstacle to implement
effective climate policies. Since his seminal contributions, the debate has been very rich and
many authors have expressed sceptical positions about the practical importance of the green
paradox. However, many references to the concept still have a very pessimistic bias.

There are many reasons to be very alarmed about climate change. The problem is very
serious and there are many obstacles to apply effective global policies against it. However, the
arguments of this article point to conclude that in the real world the possibility that climate
change policies provoke a green paradox advancing and not delaying the global extraction of
a fossil fuel is low. Moreover, it is important to emphasize two more aspects that made more
unprovable the backfire of climate change policy due to the green paradox. The first one is
that, even in the case of a certain temporal green paradox in the global extraction of a fossil
fuel, its negative effects on climate change could be more than compensated by a posterior
reduction in its extraction. The second one is that a green paradox for some fossil fuels (such
as conventional oil and natural gas) could coexist with a decrease in the extraction of other
fossil fuels (such as coal and unconventional oil and natural gas) resulting in a permanent
decreasing of carbon emissions.

In any case, the green paradox concept gives an additional argument for trying to reach
an effective and ambitious global rationing of fossil fuel extraction and / or carbon emissions. I
agree with Sinn that this difficult political objective would be the best policy. However, while
this is not possible, it is necessary to act as quickly and strongly as possible using different
tools including demand and carbon pricing policies, changes in individual lifestyles and social
movements to block fossil fuel projects.
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El capital y la produccion de sujetos conservacionistas. El caso de
San Juan Raya y la Reserva de la Biosfera Tehuacan-Cuicatlan

César Duran Zepeda*

Introduccion

A partir de la creacion de la Reserva de la Biosfera Tehuacén-Cuicatldn, en 1998, las actividades
econdmicas de la poblacién de San Juan Raya, Zapotitldn Salinas, Puebla, se modificaron y
encaminaron hacia la organizacién de actividades ecoturisticas. Este cambio respondi6 a la
implementacion de politicas ambientales neoliberales, cuya justificacion es la conservacion de
lanaturaleza, aunque generaron conflictos sociales en la localidad. El objetivo de esta ponencia
es dar a conocer algunos de estos conflictos derivados de las disputas por la apropiacién de
los recursos naturales y financieros disponibles en y para la Reserva de la Biosfera Tehuacédn-
Cuicatldn. Para esto, se partié de la premisa de que la conservacién de la naturaleza forma
parte del ciclo histérico de transformacién y expansion del capital en la que ha encontrado un
nuevo horizonte para la acumulacién.

Se aplicaron un conjunto de técnicas cualitativas como la observacién participante, la
observacién directa, entrevistas, estancias de campo y una exhaustiva revisién bibliografica
que, articuladas con un andlisis teérico de corte marxista, dieron como resultado una etnografia
sobre la conservacion.

Algunas de las conclusiones apuntan que los conflictos sociales en San Juan Raya no se
resuelven, ni se contienen debido a su cardcter estructural e histérico; también a que las dreas
“naturales” protegidas se convirtieron en depositarias de un capital financiero “exclusivo para
la conservacién” que ha transformado a las poblaciones en “sujetos conservacionistas”.

* Egresado de la Maestria en Antropologia Sociocultural del Instituto de Ciencias Sociales y Humanidades “Alfonso Vélez
Pliego” de la Benemérita Universidad Auténoma de Puebla. E-mail: c.duranzepeda@gmail.com
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1. Antecedentes

En nuestros dias, la conservacion se considera una actividad inherentemente benigna para
la naturaleza y la sociedad. Sin embargo, forma parte del ciclo histérico de transformacién
del capitalismo (Cortés et al., 2014) que, por un lado, es el responsable del deterioro de la
naturaleza y, por otro, ha visto en la conservacién un nuevo horizonte para explotar bienes
naturales y acumular capital. El origen de la conservacién en la época moderna data de 1872
y se localiza en Estados Unidos de Norteamérica con el primer parque nacional del mundo:
Yellowstone (Santamarina, 2009)'. Desde la creacién de aquel parque hasta la innovacién de
la figura de las Reservas de la Biosfera (a principios de la década de 1970), la conservacién
se caracterizé por la expropiacién de tierras, el cambio de uso de suelo y el desplazamiento
de las poblaciones locales. Con el modelo de las Reservas de la Biosfera, el conservacionismo
buscé revertir estas ldgicas de expulsién, al poner interés en el desarrollo econémico de las
poblaciones locales (generalmente, campesinas, indigenas y pobres) e integrarlas a las labores
de conservacion.

Ahora bien, es importante sefialar, no sélo el origen, sino también las causas que motivaron
delimitar territorios para controlar el acceso y uso de los bienes naturales. En el siglo XIX la
“conquista del Oeste” norteamericano, motivé a las elites de clase a reservarse un territorio
libre de la actividad mercantil y destinarlo a la investigacion cientifica y a la contemplacién
de la naturaleza; asimismo, en Europa, el crecimiento industrial y urbano provocaron la
deforestacion y la aristocracia delimité territorios para la contemplacién lidica (Santamarina
et al., 2014). De igual manera, a mediados del siglo XX, el crecimiento sostenido de los paises
industrializados afecté la calidad del ambiente y la disponibilidad de los recursos naturales
(Laurin, 2015). En respuesta a ello, en 1972 se llev6 a cabo la Conferencia de Naciones Unidas
sobre el Medio Ambiente Humano en Estocolmo, Suecia, con la que la crisis ambiental adquirié
un cardcter internacional y politico. Aquella politizacién de la naturaleza (Latour, 2004),
adquirié relevancia econémica, en 1987, con la apariciéon del modelo de desarrollo sustentable
y, a partir de 1992 (en la Cumbre de la Tierra en Rio de Janeiro, Brasil), éste se convirti6 en el
modelo hegemdnico acerca de la manera de cémo debe llevarse a cabo la conservacién.

Alrededor del mundo, se invierten millones de délares en dreas “naturales” protegidas, a
través de proyectos de investigacion cientifica, sociales y econémicos que buscan preservar y,
al mismo tiempo, explotar la naturaleza de manera “sustentable”. En este sentido, las Reservas
de la Biosfera son consideradas como la mejor opcién para implementar dichos proyectos.
En México, asi como en muchos paises, las politicas neoliberales condicionaron las politicas
de conservacion, las cuales adquirieron un matiz de mercado, a partir de la década de 1990.
De este modo, la creacién de dreas protegidas ha venido aparejada con la implementacién
de proyectos sustentables que promueven la creacién de productos y servicios ambientales,
ecolégicos o “amigables con la naturaleza”. No obstante, las autoridades gubernamentales,
empresariales y de la sociedad civil, tienden a minimizar las implicaciones econémicas,
politicas y culturales que los proyectos sustentables tienen sobre la vida de las poblaciones
que habitan las dreas protegidas. Atin mds, omiten o tergiversan los problemas y conflictos
sociales que se generan alrededor. La omisién o tergiversacién de estos conflictos, puede
derivar en consecuencias perniciosas para los bienes naturales, econémicos y socioculturales
de un pais. De ahi la importancia de abordarlos.

1 Si bien, Yellowstone es ampliamente reconocido como el “origen” de la creacién de dreas naturales protegidas, cabe sefialar
al Bosque de Fontainebleau, Francia como la primera reserva natural del mundo decretada en 1848.
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En la presente ponencia® se concibe a la conservacién de la naturaleza como una forma
de “acumulacién por desposesiéon” (Harvey, 2005). Para Harvey (2005), las nuevas formas
de despojo en el capitalismo neoliberal o buitre, remiten a la inversién del capital financiero
en espacios anteriormente desvalorizados. Esta inversiéon y flujo del capital posibilitan
la emergencia de nuevos mercados (ecoturismo) o la reproduccién de los ya existentes
(infraestructuras carreteras, telecomunicaciones, etc.) que, a su vez, transforman directa o
indirectamente la vida de las personas. Para el caso de las Reservas de la Biosfera, la revaloraciéon
(simbdlica y econdmica) de territorios, bienes, servicios, paisajes, etc. despierta el interés de las
clases capitalistas para invertir en la conservacién y movilizar su capital. Asi, estos espacios
protegidos se convierten en depositarios de un capital exclusivo para la conservacién (tanto
privado como publico) que, a través de las politicas ambientales neoliberales, los Estados
distribuyen a las poblaciones locales en forma de capacitaciones, talleres o incentivos para
realizar labores conservacionistas.

Con base en lo anterior, la presente ponencia toma como caso de estudio a la Reserva
de la Biosfera Tehuacan-Cuicatldn (en adelante, la RBTC) y a la localidad de San Juan Raya.
El objetivo es dar a conocer algunos de los problemas o conflictos sociales suscitados en la
localidad a partir de la creacién de la RBTC.

2. Metodologia

Se realiz6 trabajo de campo en la localidad de San Juan Raya durante los meses de junio, julio,
agosto y septiembre del afio 2016°. De acuerdo con el tema de estudio y debido a su caracter
predominantemente cualitativo, se privilegiaron la observacién participante y la entrevista
como las técnicas adecuadas para recabar informacion.

Revision documental y bibliogrdfica. Se revisaron documentos sobre acuerdos y convenios
internacionales acerca de la proteccién del ambiente y la conservacion de la biodiversidad, lo
cual permitié contrastar la retérica ambientalista de los programas y acciones de la politica
ambiental mexicana, con las formas que adquieren en la vida cotidiana de las poblaciones.
Asimismo, se revisaron casos de estudio en torno a los conflictos en Reservas de la Biosfera en
Meéxico; esto permitié identificar convergencias estructurales y divergencias particulares entre
todos los casos, incluida mi investigacion.

Observacion participante. La participaciéon en la vida diaria de las personas permitié
aprehender detalles que, de otra forma, pasan desapercibidos o son ignorados por las
autoridades ambientales:los problemas cotidianos dela poblacién, el silencio sobrelos conflictos
sociales, asi como las consecuencias de los programas y acciones ambientales en la vida de las
personas. Se asisti6 a algunas asambleas comunales (cuando las autoridades comunitarias me
lo permitieron); juntas de comités; labores agricolas; recorridos turisticos, etc., lo cual permitié
generar rapport* (en particular con muchos de los informantes principales) y recabar testimonios,

2 Resultado de mi tesis de maestria titulada: «Esa Reserva nomds nos vino a Chingar». Territorializacién eco-neoliberal y
conflicto social: San Juan Raya y la Reserva de la Biosfera Tehuacdn-Cuicatldn.

3 Los casos analizados fueron sobre las siguientes Reservas de la Biosfera: Ria Lagartos, Yucatdn (Doyon, 2008); Sian ka’an,
Quintana Roo (Brenner, 2010); Tuxtlas, Veracruz (Von Bertrab, 2010); Mariposa Monarca, Michoacén (Brenner y San German,
2012); Ria Celesttn, Yucatdn (Cérdoba, 2012; Gonzélez, 2015); Alto Golfo de California y el Delta del Rio Colorado, Sonora y
Baja California (Morales, 2015); Montes Azules, Chiapas (Megchun, 2016) y Tehuacan-Cuicatlan (Lee, 2014).

4 En la jerga antropoldgica, el término se utiliza para describir el desarrollo de buenas relaciones de confianza y excelente
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relatos y opiniones sobre la experiencia de vivir en la RBTC. Esta estrategia fue de vital
importancia para comprender la vida local, vinculada con las dindmicas regionales, nacionales
e, internacionales; sobre todo, ayud¢ a identificar los problemas y conflictos sociales de los
pobladores, explicar su silencio sobre los mismos y las formas como experimentan en “carne
propia” el hecho de vivir dentro de la RBTC, es decir, las consecuencias de los programas y
acciones de las politicas ambientales (de conservacién) internacionales y nacionales, asi como
de la fuerza del capital financiero “verde” que condiciona las actividades econémicas, politicas
y culturales de las poblaciones.

Entrevistas (estructuradas, semiestructuradas y abiertas®). Se entrevisté a 50 pobladores de
San Juan Raya; a funcionarios, ex funcionarios y habitantes de la cabecera del municipio de
Zapotitldn Salinas y de la localidad de Santa Ana Teloxtoc; asimismo, a autoridades de la
Direccién de la RBTC y a un bidlogo, un paleontélogo y dos turistélogos relacionados directa
o indirectamente con la RBTC.

El trabajo puntual en el diario de campo antropoldgico se perfilé como la principal herramienta
para el registro, andlisis y reflexién de la informacién recabada en la localidad. En la obra
colectiva, Fieldnotes. The Makings Anthropology (Sanjek, 1990), los autores muestran las diversas
formas de elaborar y utilizar las notas de campo. De acuerdo con los autores, considero que
las notas que se realizan durante el trabajo de campo, asi como el posterior tratamiento de
las mismas forman parte importante de la materia prima para la confeccién de los datos
etnogrdficos. Asi, por ejemplo, Jean E. Jackson explora las emociones implicitas en las personas (y
en los etndgrafos) en el momento de las entrevistas y conversaciones; Roger Sanjek destaca los
diferentes usos y sentidos que las notas adquieren (para un mismo o diferentes antrop6logos)
en tiempos y lugares diferentes; y, Simon Ottenberg expone la importancia de dos tipos de
notas de campo: notas manuscritas y notas mentales. Las primeras, son aquellas que logran
escribirse en un cuaderno de notas, en el diario de campo o en un procesador de textos. Las
segundas, remiten a las experiencias o recuerdos del etnégrafo que no quedaron registrados
de forma escrita, pero que contienen un importante caimulo de informacién que da sentido a
las experiencias etnograficas.

Todas estas formas de elaborar y analizar notas de campo fueron ttiles durante el trabajo
y para el posterior andlisis de la informacién. No obstante, la practica y elaboracién de notas
mentales fueron primordiales para aprehender aquella informacién que, por diferentes
circunstancias, no podia registrarse en el cuaderno de notas, en el diario de campo o en una
grabadora (en el momento de las entrevistas o los recorridos de campo), toda vez que las
personas no autorizaban grabar la entrevista o que, de manera técita, proporcionaban datos
que las comprometia. Sin embargo, dichos datos orientaron y dieron luz a la investigacion. El
cardcter “comprometedor” de ciertos testimonios y actividades de las personas que conoci en
el trabajo de campo revelan los procesos del capitalismo avasallador que ha configurado las
condiciones (precarias) de reproduccién social de la poblacién de San Juan Raya. Es importante
destacar que cada una de las actividades econémicas de la poblacién, asi como sus ideas,

comunicacién con las personas de las localidades o grupos de analisis.

5 Cabe destacar la prevalencia de estas tltimas, toda vez que las entrevistas estructuradas arrojaban informacién acartonada
que negaba la existencia de conflictos; negacién que contradecia las innumerables quejas en contra de la RBTC, vertidas en
los relatos y testimonios de los entrevistados (sobre todo, habitantes locales).
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opiniones, anhelos, etc. de las personas, no derivan ciento por ciento de una responsabilidad
individual, sino colectiva, institucional e ideolégica®.

3. Conflictos sociales por la apropiacion de los recursos naturales y financieros en
San Juan Raya

La RBTC, una de las 686 Reservas de la Biosfera registradas en la Red Mundial de Reservas
de Biosfera, es un territorio semidesértico, ubicado entre los estados de Puebla y Oaxaca,
México. A partir del decreto de dicho territorio como drea “natural” protegida, el cambio de
uso de suelo pasé del cardcter productivo al de conservacién. San Juan Raya, una de las 276
localidades de la RBTC, distribuidas en los 51 municipios entre Puebla y Oaxaca, es una junta
auxiliar del municipio de Zapotitldn Salinas, ubicada al sureste del estado de Puebla. Con
una poblacién de 200 habitantes (aproximadamente), los bienes comunales de la localidad,
asf como del municipio, pasaron a formar parte del territorio de la RBTC. De esta manera,
las actividades agropecuarias se modificaron y se encaminaron hacia la organizacién de
actividades ecoturisticas.

Antes de la RBTC, las actividades econdémicas de la poblacién de San Juan Raya consistian
en el corte y procesamiento de izote; la cria y pastoreo de ganado caprino; la recoleccién y
comercializacion de lefia, y la agricultura de temporal y de subsistencia. Después de la RBTC,
las nuevas condiciones de uso y acceso a los recursos naturales obligaron a la poblacién
a organizarse en torno a actividades relacionadas con el turismo, incentivadas por los
organismos gubernamentales, empresariales y de la sociedad civil. Este cambio respondi6
a la implementacién de politicas ambientales neoliberales que promovieron el desarrollo de
actividades relacionadas con los “mercados de la conservacién” enla RBTC: Pago por Servicios
Ambientales (PSA), artesanias de palma y barro, produccién de pitahaya y turismo.

Es ampliamente reconocido que la actividad turistica en dreas protegidas beneficia a unos
y excluye a otros (Cérdoba y Ordofiez et al., 2004; Brenner y San German, 2012; Cérdoba,
2012; Early, 2010; Megcht’m, 2016, entre otros). No obstante, todos estdn en una constante
lucha por hacerse, 0 mantenerse, de los beneficios derivados del turismo y la conservacién.
Cada individuo, familia y “comunidad” busca su propio beneficio. De acuerdo con Roseberry
(2007), debido a que en el interior tanto de las clases dominantes como de las clases dominadas
existen fracciones de clase con intereses diferenciados, las diversas alianzas entre las clases y
fracciones de clase dan lugar a mdiltiples sitios de dominacién que forman campos de fuerza
multidimensionales. Estos intrincados campos pueden aprehenderse por medio de la nocién
de “comunidad” de Roseberry (2014) quien la define como una asociacién politica en contextos
de poder desigual, en momentos y lugares determinados, cuyas relaciones que la componen
pueden o no establecerse en diferentes niveles (local, regional, nacional e internacional) y
siempre en constante cambio. El cardcter procesual de estas nociones permite dilucidar y
entender lo que sucede, y no de manera exclusiva, en San Juan Raya con relacién a la RBTC.

Una de las situaciones mds comunes en las Reservas de la Biosfera es la confusién que
se genera en torno a las nuevas condiciones de uso de los recursos, es decir, qué si y qué no
estd permitido hacer. Precisamente, una vez que se decreté la RBTC, ademds de que a los
sanjuanenses no les «cuadraba» que unas personas ajenas al territorio les prohibieran sus

6 Es importante sefialar que los nombres de las personas que aparecieron en el documento fueron cambiados con el propésito
de salvaguardar su identidad y no poner en riesgo su integridad fisica o moral.
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fuentes de trabajo —como me dijo Eleuterio’—, no entendian si podian o no abrir més terrenos
para cultivo, cortar o no izote® y recolectar o no lefia. Ocurri6 y todavia ocurre que entre los
mismos sanjuanenses vigilan su comportamiento. Por ejemplo, Bruno® me relaté que: «<nomds
lleg6 la Reserva y todo mundo andaba al pendiente de todos. No podias ir a cazar un conejo
porque no faltaba alguien que te delatara... uno de esos es el Pancho, ese wey es un puto
acusoén... ese, nomds vefa que llegaban los de la Reserva, les iba a contar el chisme». Por su
parte, las autoridades comunales de Zapotitlan aplicaban multas a los pobladores que fueran
sorprendidos realizando alguna actividad prohibida (a pesar de la confusién que habia en
torno a qué exactamente estaba prohibido). Esta situacién propicié beneficios personales y
grupales a unos y perjudicé a otros. En consecuencia, se desataron rencillas entre los mismos
pobladores. Una comerciante de Zapotitlan me dijo: «o sea, se contradicen los de la Reserva,
porque por un lado nos dicen que no debemos de cortar plantas, ni abrir terrenos, que esto
y que lo otro, pero por otro lado dejan que otros exploten el cerro {Si, ponen dinamita para
que se abra el cerro! {Uh! Si vieras el polvaderén que sale cuando lo hacen estallar. A ver,
;como estd eso? Como a unos les prohiben y a otros los dejan hacer 1o que quieran. No, pos no
entendemos ;verdad, ta? —se dirigfa a su hijo, quien asentaba con la cabeza—»11. De igual
manera, un habitante de Santa Ana Teloxtoc fue detenido por las autoridades ambientales y
lo amenazaron con multarlo con miles de pesos. El no se explica por qué a unos si los dejan
extraer rocas y a otros no. «Pero luego nomads es cuestion de suerte —me decia el entrevistado—
porque no siempre andan vigilando, pero si te cachan, pues se te dejan caer. Esa vez que me
detuvieron les dije que lo de la extraccién de la piedra era mi tnica fuente de trabajo, pero
que habia otros que sacaban jcantidades! Por qué a esos no les decian nada?»12. Con o sin el
permiso de las autoridades correspondientes para la explotacion de los recursos naturales
en la RBTC13, estas situaciones confunden a la mayoria de los habitantes que, por otro lado,
sefialan a las autoridades municipales de estar coludidas con las empresas que explotan las
minasl4, a pesar de ser un drea protegida.

Dichas confusiones se reforzaron con la bien conocida tardanza en la elaboracién del
Plan de Manejo de la RBTC, el cual fue publicado hasta el afio 2013 (SEMARNAT, 2013), es
decir, quince afios después (j!) de la declaracién oficial en 1998. Histéricamente, las dreas
protegidas han sido declaradas “al vapor” bajo el argumento de que ante el embate de la
pérdida acelerada de especies “mds dreas protegidas son mejor que menos” (Gémez-Pompa y
Dirzo, 1995). Una de las justificaciones en la demora para elaborar los Planes de Manejo es la
falta de recursos. En la RBTC, fue hasta 2006-2007 que se realizaron los diagndsticos, talleres
y estudios del territorio que abarcé la RBTC con el objetivo de elaborar el Plan de Manejo. El
bidlogo Olvera", quien participé en tales actividades, refirio:

7 Sanjuanense de 50 afios de edad y ha participado activamente en la organizacién de actividades turisticas.

8 «Por un lado nos decian: ya no deben cortar izote, pues ahora estd prohibido. Pero, por otro lado, nos decian: pueden cortar-
lo, pero con un permiso para hacerlo de manera sustentable. No, pos no entendiamos» (Eleuterio, agosto de 2016).

9 Sanjuanense de 54 afios de edad, dedicado mayormente las actividades agricolas.

10 Pancho es uno de los principales personajes de San Juan Raya. Al igual que Eleuterio, ha participado en diferentes comités
que han dado cierto rumbo a las actividades comunales. Pancho es considerado por sus vecinos sanjuanenses como una per-
sona conflictiva: «a ese nomas le gusta chingar».

11 Olvera es un hombre que ronda los cincuenta afios de edad, bidlogo y “avecindado” en San Juan Raya, pues se cas6 con
una sanjuanense.
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En el plan de manejo nomds sentamos las bases para que pudiera estructurarse. Yo no participé [en la
elaboracion del Plan]. No sé si lo termind de hacer la UAM-Xochimilco, no sé. Lo tengo aqut, nos los
mandé Ernesto [el actual Director de la RBTC]. No lo he revisado realmente. El rollo es que este tipo de
documentos... [es decir] lo que se vuelve un tipo de reglamentacion, si no lo hiciste dentro del dmbito de
convivir con la gente y conocer las propias necesidades de cada comunidad, se convierte en un plan muy
general, un plan muy general que solamente estd cubriendo un requisito para que se termine el proceso
de [creacidn de] un drea natural protegida®.

Al respecto, Ignacio®® (hijo de Pancho) me dijo: «se supone que la Reserva debe de respetar
los usos y costumbres de las comunidades, pues hasta en el mismo decreto hay un punto
que habla de esto, pero no lo hace, no nos toma en cuenta»!*. De la misma manera, Mateo®
refirié: «supuestamente la Reserva debe tomarnos en cuenta, pero ja poco nos tomaron en
cuenta cuando se reunieron en sus oficinas... a poco nos preguntaron si estdbamos o no de
acuerdo con entrar a la Reserva?». Por su parte Eleuterio dijo: «no ha habido problemas con la
Reserva. Bueno, al principio si. A la gente como que no le gustaba, la gente decia: ‘bueno, pero
quiénes son ellos que nos vienen a impedir y determinar ciertas cosas a nosotros como gente
de aqui del pueblo, que es nuestro territorio. Pero ya en el tltimo de los casos como que ya se
ha llegado a un acuerdo y ya estamos sabedores de qué se puede y qué no se puede hacer’»'.

Otra de las situaciones problemadticas que ocurrieron en San Juan Raya remite a las
expectativas creadas por los funcionarios dela Direccién de la RBTC. Ignacio me decia: «cuando
vinieron los de la Reserva, nos hablaron rebonito sobre las plantas y el turismo, pero jpuro
cuento! Nos dijeron que segin ibamos a tener muchos beneficios con la RBTC. Que a cambio
de las prohibiciones nos iban a apoyar con el turismo, pero lo que nos han dado nomds es para
“taparle el ojo al macho” o sea paliativos... nomds nos engafian»'. Estos “paliativos” refieren
al Programa de Empleo Temporal (PET) que la Direccién de la RBTC ha dado a los pobladores
como parte de los apoyos gubernamentales. Con el PET los pobladores han recibido pagos por
realizar obras de mantenimiento en la localidad. Sin embargo, muchos pobladores afirman
que estos “trabajos” «nomds son de un rato, una vez que se terminan hay que buscar de dénde
sacar pa’ la papa». Ademads, los PET, asi como los programas de reforestaciéon son objeto de
pleitos entre los pobladores.

El caso de la faena organizada el sdbado 17 de septiembre de 2016 para plantar drboles
de mezquite, guaje y fresno como parte del programa ProArbol® de la Comisién Nacional
Forestal (CONAFOR) puede ilustrar los intereses que estdn en juego. Durante la mafiana de
12 Entrevista a Olvera, junio de 2016.

13 Ignacio, ronda los 40 afios de edad. Fue otro de los “pioneros” del turismo en la localidad. De profesién veterinario, es uno
de los pocos sanjuanenses que realiz6 estudios universitarios.

14 Entrevista a Ignacio, marzo de 2013. Ignacio hizo referencia al articulo décimo cuarto del Decreto de la RBTC: “En la eje-
cucién de las acciones de conservacion y preservacion del drea se respetardn los usos, tradiciones y costumbres de los grupos
indigenas que la habitan y, en su caso se concertardn con ellos las acciones para alcanzar los fines del presente Decreto” (DOF,
18 de septiembre de 1998).

15 Mateo es uno de los principales lideres de opinién de San Juan Raya, pionero en la organizaciéon de actividades turisticas
y ha encabezado muchos de los comités locales.

16 Entrevista a Eleuterio, julio de 2016.
17 Entrevista a Ignacio, marzo 2013.

18 ProArbol es un programa de reforestacién que tiene sus origenes a mediados de los afios noventa del siglo XX en México.
Con base en el paradigma el desarrollo sustentable, el programa busca aminorar la deforestacién e incentivar la economia de
las poblaciones locales.
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aquel sdbado “toda” la poblacién se reunié en las canchas de basquetbol y el representante
de los bienes comunales de San Juan Raya paso lista, para después cargar en las camionetas
disponibles los arboles que se iban a plantar. Cargados con palas, picos, escobas, refrescos
y comida subimos a las camionetas rumbo a los terrenos de las familias que les tocd, en esa
ocasion, recibir la reforestacién en sus terrenos. Horas antes, Eleuterio tocé a mi puerta y, adn
adormilado, abri y escuché su solicitud de acudir a la faena en lugar de él. Desde luego, acepté.
No obstante, no pasé lista cuando mencionaron el nombre de Eleuterio. Atn asi, realicé todo lo
que me dijeron y, al final de la jornada, volvieron a pasar lista. Pero justo en ese momento, los
pobladores entablaron una discusién acalorada en torno a un problema: aceptar o no pagarle
a los hijos(as) —menores de edad— que fueron a la faena en representacién de sus padres. Los
dimes y diretes prolongaron la discusién hasta muy entrada la noche. Incluso, unos turistas
que andaban por ahi husmearon curiosos el debate. Ante dicha situacién, preferi esperar antes
de pasar lista a nombre de Eleuterio. Afortunadamente, el hijo mayor de Eleuterio expuso
la situacién de su padre (y la mia). Sin embargo, esto s6lo provocé los reclamos'® de varios
comuneros sin llegar a una solucién concreta. Al final, la multitud se dispers6é quedando sélo
algunas personas que continuaron discutiendo sobre los partidos politicos, el turismo y «los
problemas de siempre de acd de la comunidad» —como dijo Pancho. Los dias siguientes tanto
Eleuterio como yo nos mirdbamos apenados. La razén, le hice perder 300 pesos, cantidad
que recibié cada uno de los pobladores que se anotaron previamente —que pasaron lista y
acudieron a la faena— para ser beneficiarios del programa de reforestaciéon de la CONAFOR.
A pesar del mal entendido®, dias después coincidi con Eleuterio afuera de su casa. Sin mds
palabras me dijo: «Aqui no pasé nada, jqué siga la fiesta!».

Esta es otra muestra de los problemas que se generan por la apropiacién de los recursos,
en este caso, los drboles plantados, los 300 pesos y el trabajo realizado por los pobladores. Y,
si bien a todos les tocé un beneficio, las discordias de antafio y las que se generan en cada
nueva situacion tienen repercusiones en los subsecuentes apoyos gubernamentales. O en
palabras de la Comunera (aquella persona que me hablé abiertamente de los problemas y
conflictos sociales en San Juan Raya): «cada quien ve por sus intereses». Al respecto, Julia®
me dijo: «mira, aqui cada quien beneficia a los suyos. Por ejemplo, si llega un programa del
gobierno, y si mengano, zutano o perengano es el que le toca estar en el comité para coordinar
el programa, pos anota a sus hijos, a sus sobrinos, que a la hermana o al hermano y asi... pero
no anota a los que le caen mal o con los que tiene problemas, asi se desquita. Por ejemplo, a mi
apenas me toco estar en un comité, y pos me toco revisar quién si y quién no entraba, y cuando
vi que [cierta persona] se habia anotado, dije: ‘jNo, ahora me lo chingo! Porque a ese [cuando
le toca alguna comisién] nomds beneficia a sus parientes que ni siquiera viven aqui’ (risas)»*.

19 Entre el bullicio de la gente alcancé a escuchar a Pancho: «No, no se debe aceptar que otros vayan en el lugar de los que
se anotaron». No obstante, Chucho le replicé a Pancho: «entonces hay que respetar los acuerdos porque la vez pasada se dijo
que si se permitiria y ahora dicen que no, ;quién los entiende?».

20 Aquella mafiana en que Eleuterio me desperté le pregunté si no habria problema que yo fuera en su lugar, a lo que me
respondié: «jNo, no hay bronca! Tt ve y ya, es que yo tengo que hacer otras cosas y no me va a dar tiempo, ahi luego me
pongo con algo».

21 Julia es una sanjuanenses que ha participado activamente en la organizacién de actividades turisticas.

22 Entrevista a Julia, abril de 2013.
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Con base en lo dicho, es pertinente aseverar que la poblacién de San Juan Raya no es
uniforme sino fragmentaria. La idea de San Juan Raya como una comunidad arménica
encubre las relaciones conflictivas al interior de la poblacién; incluso, al interior de una misma
unidad doméstica existen “rencillas familiares” que, en un momento determinado, influyen
en el rumbo que pueden tomar las relaciones familiares y comunales. De este modo, los y las
sanjuanenses experimentan un vaivén en la vida comunal que los puede poner dentro o fuera
de los recursos del Estado o la sociedad civil. Tal fue el caso de Emma®. Esta comunera tenia
una tienda cerca del museo* y era muy participativa en las actividades comunales: asistia a las
asambleas, opinaba, proponia, etc. Pero cuando la asamblea decidi6é cambiar la recepcién de
turistas a la palapa de las artesanas, Emma result6 “afectada”. Antes de esta decisién comunal
la recepcién de los turistas se realizaba en el museo, por lo que todos los turistas tenfan que
entrar a la tienda de Emma. Después de la decisién, Emma tuvo que cerrar su local y trasladar
su tienda a la casa de sus padres. A raiz de ésto dej6 de asistir a las asambleas comunales y
guarda cierto “rencor” a aquellas personas que hicieron la peticién a la asamblea de «bajar la
recepcion a las palapas». Y a la inversa, aquellas personas que hicieron la peticién le tenfan
“rencor” a Emma. Cabe mencionar que estas comuneras “siempre” han tenido problemas
entre si. A propésito del traslado de la recepcién, Olvera me dijo: «El acierto mds grande de
la comunidad fue que trajeran la recepcién de turistas directamente al lugar donde estan las
artesanas: los turistas llegan, entran y mientras esperan su turno, estan observando y compran
el trabajo de las artesanas. Asi todo mundo obtiene un beneficio. Pero antes no era asi. Antes,
los beneficios se concentraban solamente en unas cuantas personas que tenian sus puestos de
artesanias y tiendas en la entrada del museo. Pero ahora no: si quieres un beneficio, pues trae
tu puesto de artesanias y vende»®.

Las rencillas cotidianas estdn permeadas por las relaciones que los sanjuanenses han
establecido con otros sujetos de otras localidades o grupos de la sociedad civil. Quizds el grupo
de mayor prestigio en San Juan Raya sea el de los bi6logos. Los sanjuanenses tienen una “buena
imagen” de ellos. De hecho, Rogelio —el propietario de las tnicas cabafias en la localidad—
cursé algunos semestres dela carrera de biologia enla BUAP, pero no concluyé. Muchos jévenes
(hombres y mujeres) en edad escolar aspiran a estudiar biologfa, paleontologia, veterinaria
y zootecnia Esta aspiracién nace de la fuerte presencia en la localidad de profesionales de
dichas carreras; por ejemplo, el biélogo Olvera estd casado con una comunera de San Juan
Raya; el bi6logo Jaime Ceballos, dicen muchos comuneros: «nos eché mucho la mano» y el
paleontélogo Eduardo Spotila es compadre de Rosalia. Por otro lado, asi como los biélogos
gozan de reconocimiento social, también son sefialados como oportunistas o «aprovechados».
En alguna ocasion, Julia se refiri6é a la UNAM de la siguiente manera: «a San Juan Raya vienen
muchos investigadores de la UNAM (sic) —mientras aseveraba esto, sonrefa y con su mano
derecha, a la altura de su abdomen, simulaba rascar “algo” en el aire— ;si me entiendes no?
O sea que asi como nos han echado la mano, también ellos buscan su propio beneficio»*. Lee

23 Emma tenia 40 afios de edad en el 2016. Al igual que algunos de sus hermanos, trabajé en Estados Unidos. Al retornar a

San Juan Raya, se insert6 inmediatamente a las actividades turisticas y manifestaba interés en ellas.

24 El Museo Paleontolégico San Juan Raya se construy6 cerca de los terrenos de sus padres. Emma, al ver que el turismo iba
en aumento, le propuso a su madre construir un local y abrir una tienda. Para lograrlo, eché mano de los ahorros que junté
como migrante en Estados Unidos. Por su parte, su madre puso el terreno. Efectivamente, la tienda le «resulté» y se convirtié
en su «lnica fuente de trabajo» -como solia decirme-.

25 Entrevista a Olvera, junio de 2016.

26 Entrevista a julia, junio de 2012.
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(2014), por ejemplo, refiere que en 1999 investigadores de la UNAM intentaron extraer algunos
ejemplares de flora para un banco de germoplasma. Sin embargo, un grupo de zapotitecos lo
impidié. Este grupo instalé un letrero con la leyenda “Tierra y Libertad” afuera del jardin
botanico. En entrevista con uno de aquellos zapotitecos, me refirié que «se tomé el jardin
porque esos pendejos [se referia a ciertos bidlogos] nomds venian a hacer desmadre, se ponian
a tomar, a coger... eran unos pinches biélogos los que ya se creian y, todavia, se creen los
duefios del jardin botdnico...»”. Cabe resaltar que este zapotiteco® fue uno de tantos que
estuvo de acuerdo en aceptar el Programa de Certificacién de Derechos Ejidales y Titulacién
de Solares (PROCEDE): por un lado, luché por la tierra del “pueblo” y, por otro, vio con
buenos ojos la posibilidad de vender esa misma tierra.

Uno delos acontecimientos mds «sonados» sobre los investigadores en San Juan Raya remite
ala ocasién en que Pancho llevo al paleontélogo Eduardo Spotila —por la noche y sin permiso
del comité de los bienes comunales— a recorrer ciertas zonas del monte. Segtin el testimonio
de Plutarco Mdrquez (entonces representante y presidente del comité de los bienes comunales
en San Juan Raya): «en aquella ocasién yo era la autoridad de los bienes comunales. Al recibir
el reporte de que “alguien” andaba conejeando [cazando conejos] acudi al lugar y me encontré
al Pancho quien no report6 su recorrido. No habia problema que hiciera el recorrido, sino que
no se reporto a las autoridades»®. Pancho fue citado a asamblea, le llamaron la atencién y tuvo
que pagar su recorrido (no autorizado) al comité del museo (el cual administra los recorridos
turfsticos o no turisticos). Cabe resaltar que tanto el paleont6logo como Pancho conocian las
reglas internas en cuanto a la realizacién de recorridos (a turistas o investigadores) y ambos
las ignoraron deliberadamente. Por su parte, el mismo Olvera aseguré que «fue muy dificil
que estos profesores, que ya tienen afios viniendo aqui se acataran a una reglamentacién que
la misma comunidad estructuré: que tienen que llevar sus guias [de la localidad] pagados por
ellos mismos a los lugares a donde ellos quieren hacer recorrido»®. Es preciso mencionar que
la cuota de los recorridos se divide en dos: una parte se le da al guia en turno que lo realizara
y la otra ingresa al museo, es decir, a un fondo comunal.

4. Rechazo de la cuota del derecho de admisién a una area natural protegida

El primero de noviembre de 2011 almorzaba en casa de Emma. De pronto, Emma entr6 a la
cocina y, exaltada, me cont6é de un acontecimiento que acababa de ocurrir:

Los de la Reserva ya quieren cobrar derecho de admision a la RBTC...vinieron dos chavas de la Reserva
y empezaron a cobrarles a los turistas una cuota disque para poder estar dentro de la Reserva. Yo estaba
en la tienda y escuché que una de las de la Reserva le queria cobrar a un turista. El turista les prequnto:
‘como que me quieren cobrar, si hasta el momento he recorrido toda la Reserva y en ningiin lugar me
habian cobrado’. Entonces, agarré y le dije a las de la Reserva que como era posible que llegaran asi
nomds, de momento y les quieran cobrar a los turistas. Y si es asi, pues primero que le expliquen al
turista qué es un drea natural protegida, qué es una Reserva y todo eso ;jno? No que nomds llegan de
repente y no explican ni nada... No, ast, pues no se vale’. Pero ya dieron aviso al comité del museo.

27 Entrevista a uno de los lideres de la cabecera municipal de Zapotitlan Salinas, septiembre de 2016.
28 Gentilicio para referirse a los habitantes de Zapotitldn Salinas.

29 Entrevista a Plutarco Marquez, junio de 2016.

30 Entrevista a Olvera, junio de 2016.

31 En el momento del cobro inesperado Emma estaba despachando en su tienda. Cada semana se alternaba con otra sanjua-
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Por la tarde, “los de la Reserva”, acompafiados del director de la misma, se reunieron con
el comité del museo para aclarar el asunto. Entre dimes y diretes, silencios e intervenciones®,
el director de la RBTC explicé a los sanjuanenses la funcién de la cuota de admisién a un drea
natural protegida. En pocas palabras, un impuesto federal. Sin embargo, los sanjuanenses le
recordaron al director el acta de asamblea donde qued6 asentado que tal cobro no se realizaria
hasta que el turismo les asegurara un ingreso constante (a toda la poblacién). No obstante, un
funcionario de la Direccién de la RBTC, arremeti6: «lo tienen que hacer, ya estdn certificados».

El presidente en turno del museo (Ignacio) aproveché la presencia del director y sefial6
a los zapotitecos por los malos y perjudiciales recorridos que estaban organizando: senderos
no aprobados y paquetes turisticos que inclufan a San Juan Raya (sin la autorizacién de los
sanjuanenses). También manifest6 su malestar por el saqueo de fésiles: «hasta los jipis los
andan vendiendo. Dicen que los han visto en el centro de Puebla y de Oaxaca». El director les
aconsejé que denunciaran el robo de fésiles en el INAH (Instituto de Nacional de Antropologia
e Historia). Cabe agregar que una de las practicas cotidianas en la zona es la extraccién de
fosiles por parte de los turistas y su venta por algunas pobladores de la RBTC —en cierta
ocasién una persona ofreci6 fésiles a unos turistas que, nerviosos e interesados, rechazaron la
oferta. Paraddjicamente, estudiantes, maestros e investigadores... en fin, también “turistas”
logran extraer alguna pieza fésil o algin recurso disponible en San Juan Raya—. En un
intento para calmar el ambiente de la reunién, el director de la RBTC motivé a los pobladores
expresandoles la importancia que tiene “San Juan Raya” como lugar turistico. «Ustedes ya
estdn bien posicionados, mucha gente de otros lugares del mundo los quiere conocer»®. Al
final de la reunién, los pobladores le indicaron al director que realizarian una asamblea a la
mafiana siguiente para que fuera la gente la que decidiera aceptar o no la cuota. La resolucién
de la asamblea fue en contra. Olvera me explicaba el mecanismo burocrético de la cuota y su
opinién sobre ésta:

Por entrar a un drea natural protegida se paga un impuesto, y ese impuesto entra a la tesoreria de
la federacion y después de 500 afios, entre comillas, regresa a la comunidad [...] Pero no tuvo éxito
en la Reserva. En la Reserva no tiene éxito porque tanto el proyecto de San Juan Raya, Zapotitldn,
Tecomavaca, son proyectos que han nacido dentro de la comunidad, son proyectos donde la gente dice:
‘son de nosotros’. Y se quiso empezar a hacer ast en San Juan Raya [cobrar del derecho de admision].
Pero da la casualidad que este proyecto es un proyecto que le ha costado a la comunidad. Bien sencillo de
entenderlo. La inconformidad de la gente es que dice 'tii, la Direccion de la Reserva, por qué cobras’...
Después de que entré mi esposa en el rollo del comité y todo eso del turismo, la Reserva empezo a
jalar recurso hacia acd, pero el proyecto como tal nacié como proyecto comunitario, a pesar de que la
Reserva ha jalado recursos es, sigue siendo, un proyecto comunitario. Aunque lo pueda financiar una
fundacion cualquiera, la gente sabe que este es su proyecto. Y si vienen los funcionarios o viene gente
a querer cobrarles a los turistas por el simple hecho de estar dentro de una Reserva, la gente se va a
indignar porque ‘joye, yo lo estoy cuidando, es mi proyecto, yo lo estoy haciendo, yo lo estoy viviendo,
yo lo estoy desarrollando con todas mis capacidades, con mis problemas y mis aciertos, pero esto es mi

nense para trabajar como recepcionistas en el museo. Por lo tanto, era evidente que Emma conocia a la perfeccién los proce-
dimientos para atender a los turistas.

32 Los funcionarios acusados casi no intervinieron en la discusién. El didlogo se entabl6 entre el director y los sanjuanenses
que asistieron a la reunién.

33 Pantoja, un turistélogo que conoci en San Juan Raya (dio capacitaciones en ésta y otras localidades de la RBTC como parte
de un proyecto de desarrollo sustentable para la misma), me explicaba que este tipo de dreas protegidas entran a diferentes
redes de turismo internacional. Aseguraba que «siempre hay gente que quiere conocer estos sitios y la SEMARNAT ubica y
facilita el nicho de mercado» (Entrevista a Pantoja, junio de 2011.
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proyecto, yo no acepto que tu vengas y les cobres por persona el derecho de estar dentro un drea natural
protegida...l**.

Después de lo ocurrido muchos pobladores no se preguntaban por qué “los de la Reserva”
querian cobrar el derecho de admisién a un drea natural protegida, sino por qué querian
hacerlo en la entrada del camino hacia San Juan Raya. Estos mismos pobladores sefialaban
que si querian cobrarlo que lo hicieran desde Tehuacén o, en todo caso, desde Zapotitldn
Salinas (sobre la carretera de la cabecera municipal), ya que, a final de cuentas —afirmaban—,
esas localidades también son parte de la RBTC. «Ya nomas faltaba que quisieran que nosotros
cobrdramos por ellos», expresé una sanjuanense. Olvera, un tanto molesto, y de acuerdo a
su larga experiencia de trabajo, refiere que el rechazo de la cuota se debié tanto al cardcter
“comunitario” de los proyectos de las poblaciones y «la otra [razén], bien sencilla de entender,
es la actitud del funcionario. El funcionario de las dependencias federales son funcionarios
que llegan y siempre manifiestan prepotencia y, pues no tiene por qué ser asi»>.

Conclusiones

Los proyectos sustentables, aplicados enlalocalidad de San Juan Raya, basados enlainnovacién
de bienes y servicios “amigables con el medio ambiente”, asi como en la competitividad,
exacerbaron los conflictos sociales existentes al interior de la poblacién. Asimismo, los
recursos financieros disponibles generaron disputas por su apropiacién. En consecuencia,
los sanjuanenses (y los diversos grupos relacionados con la RBTC) se han visto envueltos en
conflictos de intereses, corrupcién, desvio de recursos, incumplimiento de las normas y leyes
ambientales, clientelismo politico, entre otras problemadticas, que han generado un ambiente
de silencio® y conflictividad social en la localidad.

El capital que circula en torno a la RBTC, no sélo sujeta a los sanjuanenses, también a
cada uno de los sujetos de la cadena burocrética: funcionarios de la Direccién de la RBTC, de
la Comisién Nacional de Areas Naturales Protegidas (CONANP), de la Secretaria de Medio
Ambiente y Recursos Naturales (SEMARNAT) y de las OSC, pues tal como los mismos
funcionarios suelen afirmar: “somos gestores y promotores de la conservacién”, esto es,
empleados o subempleados de una burocracia nacional e internacional, que convergen en
las convocatorias para concursar por un donativo otorgado por las grandes instituciones y
corporaciones multilaterales y, asi, recibir un pago eventual (o dado el caso, un salario) por su
trabajo en pro de la conservacion.

Sin embargo, cabe preguntarse: ;Quién(es) realiza(n) las labores de conservacién en la
RBTC? En general, todos los sujetos involucrados con la RBTC, sea el agricultor de San Juan
Raya (que en determinados momentos se ocupa de guia de turista, gendarme ambiental o
ayudante de albanil), sea el Director de la RBTC o el paleontélogo de la UNAM. Pero son
los sanjuanenses quienes, de manera concreta, realizan los trabajos de conservacién; quienes
dejaron de cortar izote, abrir terrenos para cultivo, criar ganado caprino de manera extensiva
y comercializar lefia; quienes, después del decreto de la RBTC, acataron los mandatos de la
“conservacién neoliberal” (Igoe y Brockington, 2007): aprender a comercializarse a si mismos

34 Entrevista a Olvera, junio de 2016.
35 Entrevista a Olvera, junio de 2016.

36 Sin duda, este ambiente de silencio se da en otros casos de estudio.
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como “campesinos” o “indigenas” conscientes del cuidado de la naturaleza y a quienes,
cuya fuerza de trabajo, se explota para mantener en excelentes condiciones la calidad de la
naturaleza. Asf, los sanjuanenses han sido capacitados (y ellos mismos se han capacitado) para
“trabajar” como servidores turisticos de un turismo regional, nacional e internacional que de
manera creciente arriba a la RBTC.

Los beneficios ecolégicos y econémicos de las labores de conservacion, realizadas por los
sanjuanenses, son disputados por los diferentes actores vinculados con la RBTC. Como suelen
afirmarla poblacién de San Juan Raya: «los dela Direccién dela Reserva se paran el cuello ante la
sociedad, por un trabajo de conservacién que ellos no hacen, sino que lo realizamos nosotros».
Los reclamos que expresan los sanjuanenses (de manera verbal) por el reconocimiento de sus
labores de conservacién, apelan, precisamente, a la retérica ambientalista o de sustentabilidad
que los organismos gubernamentales promueven, pero que contrastan con la realidad de su
aplicacion. Sobre todo cuando los funcionarios ambientales se ven involucrados en acciones
deshonestas que afectan a la naturaleza o cuando se muestran incapaces de comunicar, con
claridad, lo que estd o no prohibido realizar en el territorio protegido. Por lo tanto, las labores
de conservacién son, en si mismas, objeto de disputas.

Es importante apuntar que uno de los principales objetivos fundacionales de las Reservas
de la Biosfera fue terminar con la légica de expulsion practicada por los parques nacionales.
En la actualidad, las Reservas de la Biosfera, no sélo han integrado a las poblaciones locales en
los trabajos de conservacién, también, por esta misma via, explotan su fuerza de trabajo que
contribuye a mantener a la naturaleza en excelente estado de conservacién y, asi, ser dable
para entrar a los cauces del capital financiero, a través de los mercados ecofriendly. En suma,
la revalorizacién del territorio y de los bienes naturales de la RBTC, asi como de la fuerza de
trabajo de los sanjuanenses responden a la emergencia de la conservacién como un nuevo
“espacio de acumulacién de capital” (Harvey, 2007). Sin embargo, los aparentes beneficios
derivados de la conservacién en San Juan Raya, quedan soterrados por las condiciones de
precariedad en la que viven los sanjuanenses y, las disputas por la apropiacién de los recursos,
fragmentan a la poblacién. La coercién de las politicas ambientales neoliberales, se expresa
tanto en estas disputas como en el desarrollo de productos y servicios destinados al consumo
turistico. En este contexto, los sanjuanenses solian afirmar: «tuvimos que obedecer, si no, pues
jtambo!».
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Economic valuation of Vembanad Wetland ecosystem, India

Durga Ar*

Introduction

Wetlands are one of the most productive and life supporting ecosystems in the world and
together with agricultural and forest ecosystems provide diverse tangible and intangible
benefits on a sustainable basis. Despite their importance in maintaining the ecological balance
and ensuring the sustainable livelihood of the human community, globally, wetlands are under
heavy pressure due to unsustainable development practices followed. The main reason for
excessive depletion and conversion of wetland resources is the failure to properly account their
values, particularly, the non-use and functional values (Barbier et.al., 1997; Turner, et.al., 2003).
So, valuing it (in economic terms) and comparing it with the cost of preventing the damage
(World Bank, 1992) would provide a basic benchmark information about the significant

economic benefits of wetlands, and assist in the restoration and investment decisions(Sumana,
2004).

Kerala is known for its rich coastal wetlands and backwaters. Vembanad Wetland
Ecosystem (VWS) one of the wetland of Kerala is a part of largest Ramsar site in India. The
unique ecology of this wetland ecosystem supports multiplicity of enterprises based on inland
fisheries, paddy, coconut, and other allied enterprises (Planning Commission, 2008; Kerala
State of Environment and Related Issues, ENVIS, 2018).

* Department of Agricultural Economics, Tamil Nadu Agricultural University, Coimbatore, India.
E-mail: durga_alpy@yahoo.co.in
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As this wetland is dominated with the rice cultivating zones, the tendency of farmers to
use high yielding varieties of seeds, fertilizers and pesticides affect it adversely. The proportion
of fertilizer and pesticide residuals in the drinking water sources of the adjacent residential
areas is increasing at an alarming rate. Furthermore, extraction of coir fibre and small-scale
production of many coir-based products provides employment to almost 70 per cent of the
womenfolk in the area (MSSREF, 2007). Incidentally, this coir fibre production involving coconut
husk retting in the shallow waters of the VWS and its waterways is a major contributor of
water pollution.

Backwater tourism, tourist resorts and houseboat cruise is an economic activity, marketing
the scenic and natural charm of Vembanad. They are increasingly contributing to the water
pollution through fuel spillage and discharge of human waste directly into the water body.
Besides, lack of drinking water is a serious problem and more than 80 per cent of the people
are reported to be relying on the contaminated canal water for their daily needs such as
for cleaning utensils, washing cloth and taking bath (MSSRF,2007). Due to these enormous
anthropogenic activities (network of roads, reclamation of wetlands and construction
activities and vulnerability of the area to regular flooding), a serious man-made crisis has been
created on ecology, livelihoods and agricultural activities contributing to a spiralling agrarian
distress in the region(Sreejith, 2013; Rao and Balasubramanian, 2017, 2018). This ignorance or
misunderstanding of the value of goods and services provided by the wetland has resulted in
its conversion to intensive agricultural, industrial or residential purposes (Jeena, 2010). Hence,
there is an urgent need to understand the economic benefits and assign quantitative values to
the goods and services provided by them to the beneficiaries as well as the policy makers. In
this regard, the paper tries to quantify the value of the goods and services provided and assess
the relative efficiency of many alternative uses of wetland and to choose the option which
yields maximum net benefits to the society.

With the above background, the present paper makes an effort to examine the economic
value of Vembanad wetland by focussing on the provisioning services. The specific objectives
of the paper are,

a) To estimate the economic value of the wetland system with special reference to
provisioning services

b) To find out the determinants of Willingness To Pay of the stakeholders for the
improved conservation;

c) To suggest suitable policy measures for the conservation

1. Data and Methodology
1.1 Study Area

Vembanad wetland Ecosystem was purposively selected because the environmental conditions
of the lake is in a steady decline due to severe anthropogenic pressures which pose grave
threats to the ecosystem (Priyadarsanan et al, 2008). Vembanad - Kol - Wetland - System, one
of the three Ramsar sites in Kerala (November 2002), is the largest estuarine system of the
western coastal wetland systems and is spread over the districts of Alappuzha, Kottayam,
Ernakulam and Thrissur, Kerala. The VKW is a complex aquatic system of 96 km with
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long coastal backwaters, lagoons, marshes, mangroves and reclaimed lands, with intricate
networks of natural channels and man-made canals extending from Kuttanad in the south to
the Kol lands of Thrissur in the north. The total area of the wetland system is 1521.5 sq. km.,-
approximately 4 per cent of the State’s geographic area. The wetland is mostly waterlogged
with depths ranging from 0.6 m to — 2.2m and is typically divided into two distinct segments

- the freshwater dominant southern zone and the saltwater dominant northern zone.
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Source: Priyadarsanan D.R. et al, (2008).

1.2 Data

Alappuzha district of Kerala was purposively selected for the study because the area has
become a causal factor to the ecological decay characterized by pollution of water body due to
many factors and declining ecosystem services and goods like fishery loss. From the selected
district, two blocks, Chertala and Alappuzha were purposively selected. Then from each

blocks, villages adjacent to the lake were purposively selected for the study. The study was
initiated by holding informal discussions with local residents, officials of agriculture/fisheries
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department, members of local self governments and elderly people in the locality and also by
direct observations. Through this process, four groups of stakeholders who depended on the
ecosystem were identified. They were categorized as paddy farmers, coconut farmers, tourists
and domestic consumers. A random sample of 30 each was identified for each stakeholder
group. The study, thus, was based on primary data from 120 respondents (30 x 4). In order
to fulfill the objectives of the study, necessary primary data were obtained from the sample
respondents by the personal interview method, using a pre-tested and structured schedule.
The method of personal interview was adopted to ensure that the data obtained from the
respondents were relevant, comprehensive and reasonably correct and precise. The data were
collected from these four types of stakeholders using separate questionnaire. Questions were
focused on the ecosystem services used, people’s dependency on them and their willingness
to pay for conservation. Agricultural officers, NGOs, research institutes, and Paadasekhara
committee members, and other organizations were consulted for listing of ecosystem services
of the wetland during the period of study.

1.3 Methodology

Theoretical framework

Wetlands are composed of a number of physical, biological and chemical components such
as soil, water, plant and animal species, and nutrients. Interactions among and within these
components allow the wetland to perform certain functions. The various environmental
benefits of wetlands are measured in terms of their contribution to provide goods and services
of value to humanity. Inorder to value wetland uses and take these into account when making
policies that affect wetlands, then a framework for distinguishing and grouping the values
is required. Hence, the concept of total economic value (TEV) provides a framework (Table
1) that would convert wetland characteristics (ecological processes and components) into
its services which can then be quantified in appropriate units (biophysical or otherwise) to
determine their value (importance) to the human society (Fig.2.).

FIGURE. 2. RELATIONSHIPS AMONG ECOLOGICAL COMPONENTS AND PROCESSES
THAT COMPRISE A WETLAND AND THE ECOSYSTEM SERVICES THEY DELIVER
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Source: Adapted from Edward et al (1997) and de Groot (2006).
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The economic value of wetland eco-systems can be divided into four categories based on
the benefits / functions/services provided by the ecosystem: direct (DV), indirect (IV), option
(OV) and existence (EV) values, where the Total Economic Value (TEV) =DV + IV+ OV + EV

FIGURE 3. TOTAL ECONOMIC VALUE FRAMEWORK

Total Economic Value (TEV)

|
| I

| Use Value | | Non Use Value |
Direct Use

Value (DV)
(resources

! }

Bequest
Value
(Future

Indirect Use Optional
Value (1V) Value(OV)

Existence
Value (EV)

Our future
(resources (Our futu (Right of

used possible
indirectly) use)
Regulating All services

used directly)

eneration
Provisioning g )

Including
supporting

existence)
Supporting
services

Source: Adapted from Nile Basin Capacity Building Network (2016).

Direct use values are derived from ecosystem services that are used directly by human
beings. They include the value of consumptive uses such as harvesting of food products,
timber for fuel or construction, medicinal products, and hunting of animals for consumption
as well as the value of non-consumptive uses such as the enjoyment of recreational and cultural
amenities like wildlife and bird watching, water sporting, and spiritual and social services
that do not require harvesting of products. They are typically enjoyed by people located in the
ecosystem itself.

Indirect use values are derived from ecosystem services that provide benefits outside
the ecosystem viz. natural water filtration, which often benefits people far downstream; the
storm protection function of coastal mangrove forests, which benefits coastal properties and
infrastructure; and carbon sequestration, which benefits the entire global community by
reducing climate change.

Option values are derived from preserving the option to use in the future services that may
not be used at present, either by oneself (option value) or by others or heirs (bequest value).
Provisioning, regulating, and cultural services form a part of option value to the extent that
they are not used now but may be used in the future. Non-use values refer to the value people
may place on knowing that a resource exists even if they never use that resource directly. It is
usually known as existence value (or, sometimes, passive use value). Some of the ecosystem
services provided by wetland are presented in the table 1.
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TABLE 1. EXAMPLES OF ECOSYSTEM SERVICES PROVIDED BY WETLAND

Supporting

Food: production
of fish, algae and
invertebrates

Air ({uality
regulation: e.g.,
capturing dust
particles

Cultural heritage
and identity:

sense of place and
belonging

Biodiversity &
nursery: Habitats
for resident or
transient species

Fresh water:

storage and

retention of water;
rovision of water
or irrigation and

Climate regulation:
regulation of
greenhouse

gases,
temperature,

Spiritual & artistic
inspiration: nature
as a source of
inspiration for art
and religion

Soil formation:
sediment
retention,
accumulation of
organic matter

for drinking precipitation, and

other climatic

processes
Fiber & fuel & Hydrological Recreational: Nutrient cycling:
other raw regimes: opportunities for storage,
materials: groundwater tourism and recycling,
production of recharge/ recreational processing and
timber, fuel wood, | discharge; activities acquisition of
peat, fodder, storage of water nutrients
aggregates for agriculture or

industry
Biochemical Pollution control | Aesthetic:
products and & detoxification: appreciation of
medicinal retention, natural scenery
resources recovery and (other than

removal of through

excess nutrients/ | deliberate

pollutants recreational

activities)

Genetic Erosion Educational:
materials: genes | protection: opportunities for

for resistance to
plant pathogens

retention of soils

formal, informal
education/training

Ornamental
species: e.g.,
aquarium fish and
plants

Natural hazard
mitigation: flood
control, storm &
coastal protection

Biological
Regulation: e.g.,
control of pest
species and
pollination

Source: Adapted from Nile Basin Capacity Building Network (2016).

Based on this theoretical framework various ecosystem services were classified and
categorised from the study area and the indicators were identified to estimate the TEV of the
Vembanad wetland ecosystem with special reference to the provisioning services.
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2. Analytical framework

2.1 Estimation of the economic value of the wetland system with special reference to
provisioning services

2.1.1 Economic value of lake water used for coir retting

Following Karthikeyan et. al. (2009) the economic value of water used for the coir retting
was determined by employing production function approach. The marginal value of water of
each ha. cm. is the marginal physical product times the output price. A quadratic production
function was estimated with retted coir (kgs/ha.) as dependent variable and volume of water
used in ha.cm (WATER) as independent variable. The volume of water used was estimated by
measuring the volume of the rectangular pit used for retting the coir. The estimated production
function is as follows

COIR = o + 1 WATER +f2 WATER?
Where:
COIR: Quantity of coir after retting (kg)

WATER: Volume of water used for retting in ha cm

2.1.2 Economic value of lake water used for human uses

Pricing irrigation water would provide the actual value and highlight the total economic
value of the resource. Devi(2008) has estimated the value of irrigation water based on water
productivity for non irrigation purpose both for human uses and non human use through
several production functions. Following Indira Devi (2008) the economic value of lake water
for human use was determined by employing a linear production function approach. The
linear production function was estimated with volume of water used in ha.cm (WATER) as
dependent variable and family size, distance of user point from lake and cost of using alternate
methods or cost of using pipe water as independent variable. The estimated production
function is as follows

WATER = ot + p1 FSIZE +(2 DIST + 3s ALTC

Where:

WATER: Quantity of water use (m?3/year)

FSIZE: Family size (numbers)

DIST: Distance of user point from lake (m)

ALTC: Cost of using alternate methods — cost of using pipe water (Rs)

On estimation of Demand function, the value is estimated by multiplying unit cost with
mean consumption

2.1.3. Economic value of lake water used for irrigation (paddy)

Following Devi(2008) and Karthikeyan et. al. (2009) the economic value of lake water used for
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irrigation was also determined by employing production function approach. Here a quadratic
production function was estimated with yield (kgs/ha.) as dependent variable and volume of
irrigation water used in ha.cm (WATER) as independent variable. The estimated production
function is as follows:

YIELD = « + 31 WATER +32 WATER?
Where:
YIELD: Yield of paddy (kg/ha)

WATER: Volume of water used for irrigation in ha cm

2.2 To determine Willingness To Pay of the stakeholders for the improved conservation:
Contingent Valuation Method

2.2.1 Domestic Households

Following Loomis et. al., (2000), iterative bidding game was used to know the willingness to
pay of the stakeholders. Respondents were asked whether he or she would pay Rs. X for the
situation described. This amount varied iteratively until a maximum willingness to pay is
reached.

Wording of WTP question
The specific wording of WTP stated to respondents were as follows:

“The conservation easements along the wetland for conservation, costs a great deal of money. To fund
these actions a water treatment plant has been proposed by the government for good quality water.
All citizens would be asked to pay an increased water bill with the assurance that fund will be used
for the same. Half of the funding would be taken by the government and the other half from the people
based on the population. The charges ranging from Rs. 100 to Rs. 300 were proposed until a maximum
willingness to pay is reached”.

The model was statistically estimated using the linear production function and the
respondents were asked how much they are willingness to pay for getting good quality water
for consumption until a maximum value is reached. The model used for the present study was
in the following form:

WTP = a+f1 INCOME + B2 FSIZ +Bs DIST + B« WATER + s EDN

Where:

WTP : Willingness to pay in Rs.

INCOME: Family income (Rs/yr)

FSIZ : Family size

DIST : Distance of user point from house (m)

WATER : Quantity of water used (litre)

EDN : Education (1=Primary, 2=Middle, 3=Secondary, 4=Higher

secondary, 5=Graduate, 6= Post Graduate, 7= others)
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2.2.2. Coir Processing Industries

Following Devi(2008), a linear production was employed for analyzing the economic value of
lake water used for non human uses here, coir retiing So, iterative bidding game was used to
know whether he or she would pay Rs. X for the situation described. The amount was varied
iteratively until a maximum willingness to pay was reached so that coconut farmers can pay.

Wording of WTP question

“There is a dire need to reduce the pollution load in the lake due to coconut husk retting so minimization
of the water pollution by following the chemical treatment method has been proposed. The charges
ranging from Rs. 150 to Rs. 350 were planned depending on their expense on coir retting until a
maximum willingness to pay is reached”.

The statistical model used for the study was:

WTP = a+p1 INCOME + B2 DIST +@3s WATER + 34 EDN

Where:

WTP: willingness to pay in Rs.

INCOME: Family income (Rs/yr)

FSDIST: Distance of user point from house (m)

WATER: Quantity of water used (litre)

EDN: Education (1=Primary, 2=Middle, 3=Secondary, 4=Higher secondary, 5=Graduate,
6= Post Graduate, 7= others)

2.2.3 Tourists

Following Bateman (1993), Sukanya (2013) and Rao and Balasubramnian (2017), Travel
Cost method (TCM) was used to evaluate the recreational use value for the lake by relating
demand for that lake (measured as site visits) to its price (measured as the cost of visiting the
site). The demand function estimated by the TCM is an uncompensated ordinary demand
curve incorporating income effects and the welfare measure obtained from it will be that of
Marshallian consumer surplus. The travel cost method for valuing an environmental good was
developed under the assumption that there is a weak complementary relationship between
the demand for the environmental good and the private good travel. It was assumed that the
individuals utility depends on the total time spent at the site, the quality of the site and the
quantity of private good other than travel consumed (Rao and Balasubramanian, 2017). The
time spent on the site by the individual can be represented by the number of visits.

The fundamental insight that drives this model is that if a consumer wants to use the
recreational services of a site he has to visit it. The travel cost to reach the site is considered
as the implicit or the surrogate price of the visit, and changes in the travel cost will cause a
variation in the quantity of visits. The Individual Travel Cost Method (ITCM) was used in
the present study and a “trip-generation function’ (tgf) was formulated with number of visits
made by the individual per year as dependent variable and socio-economic variables and
travel cost as independent variable. The model employed here is as follows:
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V= a+p1TCOST+p2 INCOME+ (33 FSIZE + (34 MAST+fs EDN
Where:
V: Number of visits made by individual per year
TCOST: Individual total cost of visiting the site (Rs./yr)
INCOME: Income of the individual household (Rs./yr)
FSIZE: Family size
MAST: Marital Status (1=married, O=unmarried)
EDN: Education (1=Primary, 2=Middle, 3=Secondary, 4=Higher secondary, 5=Graduate,
6= Post Graduate, 7=others)

3. Results and Discussion
3.1. General Characteristic of the households

An understanding of the household characteristics is important to stakeholder perseverance
on wetland management. Table2. provides basic features of the sample respondents.

TABLE 2. GENERAL CHARACTERISTIC OF THE HOUSEHOLDS

Particulars Respondents

Average size of the family 4.64
Number of workers per family 2.24
Average age of head of the family (years) 51.90
Average educational status 3.61
Average farming experience (years) 27.4
Average farm size (hectares) 2.60
Non-farm income(Rs lakhs/year /household) 0.45
Off-farm income (Rs lakhs/year/household) 0.32
Gross Cropped Area 212

Source: Primary household survey.

The size of the family and its composition decides the contribution of family labour and
use of hired labour employed for various cultivation practices. The results given in the table
indicated that average size of the family was nearly five. Among the sample respondents,
number of workers per family was two which indicated that some of the farm households’
depended on hired labourers for various operations. Age of farmers matters a lot in any analysis
pertaining to the agricultural sector. It was observed that the overwhelming majority of the
respondents were above the age of 50. Examining the educational level of the farmers would
be useful to understand how they have perceived the wetland and do they gain any benefit
from its services. Majority of the respondents had attained either primary or secondary level
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of education with an average primary schooling among the respondents. It is believed that
experience in farming in general improves the efficiency of the farmers. The average farming
experience among respondents was found to be twenty seven. The contribution from the non
farm income was Rs. 0.45 lakhs/year/household and that of off farm income was 0.32 lakhs/
year /household.

3.2. Ecosystem services of Vembanad Wetland Ecosystem

Vembanad Wetland Ecosystem (VWS) provides an array of services which can be categorised
into provisioning, supporting, regulating and cultural services (Bhatta et al, 2016). The present
study has identified the following ecosystem services provided by VWS in the study area
(Table 3).

TABLE 3. ECOSYSTEM SERVICES IDENTIFIED IN THE STUDY AREA

Ecosytem services Nature of service Biophysical/socioeconomic
indicator
Provisioning Food and raw materials: Paddy, | Value of output.
fish, coconut, ducks, lotus, edible
plants

Water for agricultural production, | Area irrigated, duration of water
coir retting drinking, washing etc. |supply, quantity and value of
water used in agriculture and for
coir retting

Regulating Nutrient cycling, flood control, | Removal of nutrients by wetlands
siltation control, water regulation | (in tonnes or }lner cent)
and recharge Water quality in  aquatic

ecosystems (sediment, turbidity,
phosphorous, nutrients etc.)

Supporting Biodiversity conservation Number of flora and fauna
supported by the ecosystem

Cultural and aesthetic | Tourism, water sports No. of visitors to the site/year
Amount from tourism

Source: Primary household survey.

Vembanad wetland is the largest humid tropical wetland ecosystem of the southwest coast
of India. It is a complex system of backwaters, marshes, lagoons, mangrove forests, reclaimed
land and an intricate network of natural and manmade canals. Based on the rich biodiversity
and socio economic importance, Vembanad lake was declared as Ramsar site, a wetland of
national importance in November 2002. A large population living in the drainage basin is
directly or indirectly dependant upon this wetland for their livelihood. Major livelihood
activities dependant on the lake area are agriculture, fishing, tourism, inland navigation, coir
retting, lime shell collection, shrimp/crab farming, sand mining and fodder collection for
livestock (Bassi et al, 2014). So the major provisioning services identified during the survey
are food and raw materials viz. paddy, fish, coconut, ducks, lotus, edible plants and water
for agricultural production, coir retting and for other purposes like drinking, washing etc.
Different stakeholders were identified and TEV was calculated to understand the economic
value associated with the provisioning services of the wetland. The provisioning services thus
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identified was classified under three headings such as for coir retting, domestic purpose and
for irrigation.

3.3. Economic value of lake water with special reference to provisioning services
3.3.1 Economic value of lake water used for coir retting

Coir is the major industry in VWS where most of the retting of the coconut husk to extract
fibre is done by immersing coconut husks either by constructing a small area for retting or in
the backwater itself (Priyadarsanaan et al, 2008; Ajit, 2008; Coir board, 2018). It was found that
majority of the stakeholders in the study area constructed a small land where lake water is
let in to ret the coir husk. These stakeholders were asked the area of the land set aside for coir
retting. Thus the volume of water used for retting was obtained.

The estimated equation was obtained as:

Y =4145.83 + 1.39 WATER *- 0.00005 WATER?

(2.464) (2.752) (-0.634)

Adjusted R? =0.88

Note: Figures in parentheses indicate estimated t ratio. *: significant at 10 per cent level.

The price of output (retted coir) is INR 26.58 /kg. The quantity of water use is 6572.96 ha
cm. The value of the marginal product of water (VMP) is evaluated at mean values of water
use.

Marginal Value Product = Marginal Physical Product * Price of one unit of retted coir
(INR/kg). The estimated values of quadratic production function were used to derive the
marginal value product of water for coir retting.

MPP = 1.39 — (2* 0.00005) WATER

VMP = MPP *Py

VMP = [1.39 — (2* 0.00005) WATER] *26.58
VMP = INR 19.483

It is evident that the marginal productivity of water was worked out to INR19.483. It is
lucid from the analysis that the coconut farmers have to pay an amount of INR 19.483 for
retting of coir.

3.3.2. Economic value of lake water used for paddy farmers

The Vemband lake also supports a highly productive agricultural system-Kuttanad, a
reclaimed portion of the lake- below sea level farming system (Indiawater portal, 2018) and
recognized by FAO as Globally Important Agricultural Heritage System(GIAHS) (FAO,
2018). Paddy being the main crop, constant dewatering in the field is necessitated during
the cropping due to the peculiar topography (Kuttanadu Vikasana Samithy, 2018). Water
management is done with the process of letting in the lake water and draining out which is
continuous throughout the cropping season for washing out the salts and regulating soil pH
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to the optimum for better crop growth (MSSRE, 2018). Irrigation is done usually at weekly
intervals by opening the sluices in the outer bunds. So the amount of water that is let into each
polder was calculated by multiplying the polder area with the height of water in the field.
Hence the volume of water used for irrigation could be obtained.

The estimated equation was obtained as:

Y =5378.18 + 13.09 WATER * - 0.04 WATER2

(15.79) (1.82) (-1.41)

Adjusted R? = 0.07

Note: Figures in parentheses indicate estimated t ratio. *: significant at 10 per cent level.

The price of output (paddy) is INR 19/kg. The quantity of water use is 74.29 ha cm. The
value of the marginal product of water (VMP) is evaluated at mean values of water use.

Marginal Value Product = Marginal Physical Product * Price of one unit of paddy (INR/
kg)

MPP =13.09 - (2* 0.04) WATER

VMP = MPP *Py

VMP = [13.09 - (2* 0.04) WATER] * 19

VMP = [13.09 - 5.94] * 19

VMP = Rs 134.07

The estimated values of quadratic production function were used to derive the marginal
value product of water across seasons. It is evident that the marginal productivity of water
worked out to INR 134.07.

3.3.3 Economic value of lake water used for human uses

Large number of population depends directly or indirectly on this wetland for their
livelihood activities like domestic consumption and for health, sanitation and clean drinking
water. It was noticed from the study area that people depend solely on this wetland for their
daily needs like washing, cleaning, drinking etc. (MSSRE, 2007). The respondents were asked
the amount of water used for these activities and computed accordingly since they used pots
of different sizes to take water from the lake.

The estimated equation was obtained as:

Y =48.051 + 2.673 FSIZE™ + 2.238 DIST*** + 0.069 ALTC*
(27.15) (2.38) (1.72) (2.76)

Adjusted R? =0.88

Note: Figures in parentheses indicate estimated t ratio. *: significant at 10 per cent level, **:
significant at Sper cent level, ***: significant at Iper cent level.
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The quantity of water use is 155.17 ha cm. The value is estimated by multiplying unit cost
with mean consumption.

MVP =155*4 MVP =INR 6510

It could be seen that the MVP of lake water used for various human uses was very high
that clearly denotes the dependency of the people on wetland ecosystem. MVP also signifies
the importance of Vembanad wetland on livelihood of the people in the area.

TABLE 4. TOTAL ECONOMIC VALUE OF LAKE WATER

S1.No. Particulars TEV of lake water (Rs.)
1 Coir Processing Industries 2.90
2 Paddy farmers 134.07
3 Domestic Households 6510
Total 6647.97

Source: Primary household survey.

It could be interpreted that the economic value of the wetland is very high amounting
to approximately Rs. 6648 which clearly indicate the significance of the wetland and the
dependence of various stakeholders for their livelihood. The beauty and bounty of this
ecosystem should be preserved by creating an economic stake in its conservation through
various policy interventions.

3.4. Willingness to pay for the improved conservation by different stakeholders

The Willingness To Pay is the amount of money that a consumer is willing to make in order
to consume a particular unit of a commodity. In the present study, it is used to identify the
amount of money that the urban stakeholders are willing to pay to conserve wetland and
thereby to estimate TEV. It was observed from the study that almost all of the households are
interested in the improved conservation of the wetland. Majority of the livelihood strategies
were directly linked to the ecosystem services provided by the Vembanad wetlands.

Loomis et al., (2000), Sumana(2004) and Binilkumar (2009) estimated farmers’ Willingness
To Pay for wetland conservation using contingent valuation method. These studies have tried
to find out the determinants of the WTP of the farmers with an Ordinary Least Square (OLS)
regression analysis of WTP with the socio-economic variables and reported causal relationship
between socioeconomic characteristics of the stakeholders and WTP. In line with the above
literature, the causal relationship between the socio-economic variables and WTP. WTP was
examined with an OLS regression model.

1) Domestic households

It was observed that income, family size and amount of water usage were observed to
have positive significant influence on WTP.
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TABLE 5. ESTIMATION OF WILLING TO PAY FOR IMPROVED CONSERVATION

Variables Coefficient

Constant | 296.62
(4.18)
INCOME | 0.0006***
(8.11)
FSIZE 2.39**
(2.48)
DIST 0.065
(0.02)
WATER 1.36%**
(3.37)
EDN 5.23
(1.19)

Source: Primary household survey.
Note: Figures in parentheses indicate estimated t ratio. *: significant at 10 per cent level, **: significant at 5per cent

1 ***.
; .

leve significant at 1per cent level.

It could be observed that households with higher income are ready to pay for good quality
water. Households with larger family size require more amount of water so they are ready to
pay for the management of lake water.

2) Coir processing industries

The variables family income, distance from the lake and quantity of water used were found
to have positive and significant influence on the improved conservation of the lake. As the
family income increases the coconut famers are interested to pay for the chemical treatment
method.

TABLE 6. ESTIMATION OF WILLINGNESS TO PAY FOR IMPROVED

Variables  Coefficient

Constant 296.62
(4.18)

INCOME | 2.247**
Oiuytrlf QcA

DIST 0.938*
(1.71)

WATER 2.69%**
(3.37)

EDN 5.23
(1.19)

Source: Primary household survey.
Note: Figures in parentheses indicate estimated t ratio. *: significant at 10 per cent level, **: significant at 5per cent
level, ***: significant at 1per cent level.
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It is evident that distance and quantity of water use have a significant influence on
conservation. It is implicit that coconut farmers who are nearer to the lake find it easy to ret
the coir due to the availability of water. So the value they attach to the lake is higher.

3) Tourists

Vembanad wetlands and the backwaters are the major tourist destination from people
across the world. Maximum tourist inflow is during December to March ever year. Almost
80 per cent of the tourist are domestic while United Kingdom, Germany and France are the
major countries from which foreign tourists arrive. The amount of tourist visit is also higher
during the August month during which the famous Nehru Trophy Boat race is held at the
Punnamada lake of Alleppey. (Rao and Balasubramanian. 2017). Besides, the major attraction
of Vembanad is boating in backwaters and the experience of houseboat stays. The foreign
tourists in particular are also interested in farm stays in villages.

The tourists or the general public are those stakeholders who reside away from the
wetlands and visit the place for the different services. They have no direct dependence on the
wetland ecosystem. The occupational activities of this stakeholder group are diverse and it
may or may not be dependent on the wetlands. This group represents the society in general
and incudes various Government and private employees along with the students, scientists,
businessmen etc.

Recreation benefits of Vemband wetlands were estimated using the Travel cost model. The
trip generating function was expressed using number of visits per year as dependent variable.
The independent variables were socio-economic variables and travel cost to the site. The signs
of the coefficients were in consistence with the economic theory. The independent variables
that significantly affect the trip generating function are travel cost, family size and income.

TABLE 7. ESTIMATION OF WILLINGNESS TO PAY FOR
IMPROVED CONSERVATION BY TOURISTS

Variables Coefficient

Constant -0.205
(-0.204)
TCOST 0.0327***
(1.85)
INCOME 0.00005***
(1.85)
FSIZE 482.65*
(2.57)
MAST 0.02
(0.13)
EDN 0.06
(0.13)

Source: Primary household survey.
Note: Figures in parentheses indicate estimated t ratio.*: significant at 10 per cent level,**:significant. at 5per cent

level, ***: significant at 1per cent level.
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It is observed that income of tourist exerted significant positive influence on the visiting
rate to the lake. It could be inferred that tourists with high income visit the site because of the
backwaters and the peculiar house boating tourism in the area. Further, tourists in a group or
as a family visit the site for the recreational purpose. The result are in congruence with study
of Vijayan and Job (2015), Rao and Balasubramanian (2017) and Binilkumar and Ramanathan
(2009). The results also highlight the importance of international and national tourist visiting
the area as the travel cost that they incur is more. Hence irrespective of the high travel cost
tourist visit the lake and enjoy the beauty.

4. Summary and Conclusion

The study revealed that the total economic value of lake is Rs. 6647.97. This shows that
conservation measures have to be taken up so that good water is available for consumption
and other activities in the household and for the coir retting. Willingness to pay by different
stakeholders for the improved conservation of the lake indicates that they are ready to pay
at any cost. Distance from the lake is another factor, as evidenced by the positive value of the
coefficient in the case of two stakeholder groups. Income and family size exerted significant
positive influence on WTP by coconut farmers and tourists. Contingent valuation studies
shows that mean WTP is sufficient to pay for the conservation measures on wetland. The
monetary value attached to the wetland ecosystem signifies the economic importance and
conservation efforts like waste, water treatment plants to be taken up. Travel cost method
indicates that people are willing to visit the site at the expense of their travel cost; hence
activities of Institutional mechanism like tourism promotion council should be enhanced.
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Economics in the anthropocene: species
extinction or steady state economics”

Joeri Sol**

At the dawn of the Anthropocene, continued economic growth carries the risk of irreversibly
damaging the global carrying capacity. Using the International Union for the Conservation
of Nature Red List of Threatened Species (2016), I calculate expected extinction rates during
the coming century for 557 regions. I illustrate that these rates exceed the planetary boundary
formulated by Rockstrom et al. (2009) virtually everywhere and increase with population
density and GDP per capita. By doing so, this paper contributes to an ongoing debate whether
absolute or relative scarcity is more relevant to economic thought. My findings suggest that the
conservation of nature requires degrowth and the transition to a global steady state economy.

“I cannot, therefore, regard the stationary state of capital and wealth with the unaffected aversion so

generally manifested towards it by political economists of the old school. I am inclined to believe that it
would be, on the whole, a very considerable improvement on our present condition.”

John S. Mill (1848, Book 4, Chapter 6.

* This chapter is an earlier version of Sol (2019).
** University of Amsterdam, Postbus 15953, 1001 NL Amsterdam, The Netherlands. E-mail: j.sol@uva.nl
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Introduction

The Anthropocene refers to the geological epoch during which mankind has obtained an
influence over global natural processes (Crutzen, 2002). Although the Anthropocene has
yet to be formalized by the International Union of Geological Sciences, Waters et al., (2016)
argue that humanity’s stratigraphic signature is already sufficiently distinct to recognize this
geological epoch by reviewing evidence on the growth of new materials (e.g. concrete and
plastics) and the transformation of land and ocean surface by mineral extraction and trawler
fishing. Wackernagel et al., (2002) estimated that consumption rose from using 70% of Earth’s
regenerative capacity in 1961 to 120% in 1999, and according to WWF (2016), it currently takes
1.6 Earths to provide for the renewable resources that we lay claim on.

Inspired by the (pending) arrival of the Anthropocene, Rockstrém et al. (2009) formulate
planetary boundaries for economic activity and assign parameter values to eight such ecological
limits. Currently, we surpass three safe thresholds: climate change, biodiversity loss, and our
influence over the nitrogen cycle. According to Steffen et al., (2015), who propose to add a zone
of uncertainty, the latter two boundaries are transgressed beyond doubt. Naturally, the idea
that economic growth can only be a transitory stage is not new to economics (Malthus, 1798;
Mill, 1848; Boulding, 1966; Georgescu-Roegen, 1971; Meadows et al., 1972). Daly (1974) already
reasoned for the desirability and necessity of steady state economics based on common sense
and the second law of thermodynamics. The accumulated evidence that continued economic
growth could seriously harm global carrying capacity makes a paradigm shift to steady state
economics urgent as well.!

This paper concentrates on biodiversity loss. Reductions in biodiversity impair global
carrying capacity through reduced ecosystem efficiency and resilience, increased risks of
infectious diseases, and for many, lower immaterial value.? Background extinction due to
natural selection is thought to lie between 0.1 and 1 extinctions per million species years (E/
MSY), and more likely to be close to 0.1 (Pimm et al., 2014). Rockstrém et al., (2009) set the
planetary boundary for biodiversity loss at 10 E/MSY and Steffen et al., (2015) add a zone
of uncertainty up to 100 E/MSY. The current extinction rate is estimated to lie between 100
and 1000 E/MSY (Pimm et al., 1995; Pimm et al., 2014). Using International Union for the
Conservation of Nature (IUCN) Red List of Threatened Species data (2016), and conservative
assumptions spelled out in Section 2, I calculate a global expected extinction rate of 759 E/
MSY for the coming century.

1 This paper follows Daly (2013)’s recommendation to distinguish between economic growth and economic development. A
steady state economy does not allow for quantitative growth of physical wealth, but does leave room for development, i.e.,
qualitative improvements in the amount of service obtained from this wealth. Steady state economics should not be confused
with the steady state growth paths studied by Solow (1956), unless economic growth in Solow (1956) is interpreted exclusi-
vely in terms of development.

2 See, for example, Cardinale et al. (2012, p. 60-61) on ecosystem efficiency: “... as a general rule, reductions in the number
of genes, species and functional groups of organisms reduce the efficiency by which whole communities capture biologically
essential resources (nutrients, water, light, prey), and convert those resources into biomass.” Rockstrom et al. (2009, p. 474) on
ecosystem stability: “Ecosystems that depend on a few or single species for critical functions are vulnerable to disturbances,
such as disease, and at a greater risk of tipping into undesired states.” And, Keesing et al. (2010, p. 647) on infectious disease:
“...in recent years, a consistent picture has emerged—biodiversity loss tends to increase pathogen transmission and disease
incidence.” Immaterial value is also referred to as intrinsic value or existence value. Finally, see Chapin et al. (2000) and Cos-
tanza et al. (1997) for examples of the importance of biodiversity for ecosystem services and the valuation of these services,
respectively.
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This paper contributes by exploring regional variation in expected biodiversity loss across
557 regions, covering about 99% of the global surface. Although I find large variation in
regional expected extinction rates, my findings suggest biodiversity loss is a concern nearly
everywhere: only 17 regions stay below the proposed planetary boundary for biodiversity
loss and 192 regions have expected extinction rates that can be considered within the zone of
uncertainty. The lowest expected extinction rates are found in sparsely populated regions in
the Northern hemisphere, while the highest rates are in tropical regions and on islands.

Subsequently, I regress expected extinction rates on both human population density and
GDP per capita while controlling for the land surface of the region, for the regions being
islands, landlocked, or mega cities, for 11 (sub)continental dummies, and for 3 weather type
dummies (thatis, deserts, semi-arid and tropical regions). Both population density and GDP per
capita show a significant positive association with expected species extinction. Although these
partial correlations do not allow for causal inference of an effect of human activity on species
extinction, my findings are consistent with the interpretation that economic growth beyond
planetary boundaries damages global carrying capacity and that absolute scarcity rather than
relative scarcity should be the starting point for economic thought on the conservation of
nature.’

This chapter proceeds as follows: Section 1 describes the data, Section 2 contains the
analysis, Section 3 presents a discussion of the results and Section 4 concludes.

1. Data

The IUCN Red List of Threatened Species contains assessments of extinction threat levels
for both plant and animal species based on population size, habitat range, and estimated
extinction risk. This paper uses the 2016-2 version that contains 82,954 assessments, categorized
as either least concern (39,053), data deficient (13,489), vulnerable (11,219), endangered (7,602),
near threatened (5,323), critically endangered (5,107), extinct (855), lower risk/conservation
dependent (238), or extinct in the wild (68). Most of the assessments are carried out by the
IUCN Species Survival Commission, and all assessment are reviewed by a member from the
Red List Authority on the relevant taxonomic group. Close to 70 percent of species has been
(re)assessed after 2010.

To construct my dependent variable, Extinction rate, I assume that the elevated extinction
risk criterion — which is one out of five sufficiency criteria for the assessment categories
vulnerable, endangered and critically endangered — is a valid estimate for the extinction risk
of each assessment within the category.* For critically endangered species, the extinction risk
criterion specifies a probability of extinction of at least 50% during the coming 10 years, and
for endangered and vulnerable species 20% and 10% within 20 and 100 years, respectively
(IUCN, 2012). I use these probabilities to calculate the number of expect extinctions during

3 See Baumgirtner et al (2006) for a review of both scarcity concepts in relation to biodiversity loss.

4 On the hand, one can argue that this assumption leads underestimation of the extinction rate, as it is a sufficiency criterion.
On the other hand, it is only one out of five sufficiency criteria, allowing for overestimation of the extinction rate. Other su-
fficiency conditions specify population size, changes to population size and habitat ranges; for example, a “population size
estimated to number fewer than 50 mature individuals” gives the assessment critically endangered (IUCN 2012, p.9). See
IUCN (2012) for the complete description of the sufficiency criteria. Section 4 also addresses the practice of turning assess-
ment categories into extinction probabilities and some robustness checks.
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the coming century and add the expected background extinctions by multiplying the number
of non-extinct non-data deficient species with the upper bound estimate for background
extinction from Rockstrom et al. (2009) of 1 E/MSY.* Finally, I express this estimate for expected
extinctions relative to the background extinctions. Under these assumptions, Extinction rate
ranges from 1 (i.e., no species has an elevated extinction risk) to 5001 (i.e., all species are
critically endangered). Globally, the expected extinction rate is 759 times the background
extinction rate, or slightly over 15% of its theoretical maximum.® The proposed planetary
boundary is 10 times background extinction, and the zone of uncertainty ends at 100 times the
background rate.

To calculate the regional estimates, I only consider the assessments of species that were
labelled as once native to the region. Although I refer to regional estimates, I base my estimates
on global extinction risk; for example, the Giant Panda which is assessed as vulnerable and
regionally extinct in Hunan, contributes to the extinction rate of Hunan, because it is labelled
as once native to the region.” Figure 1 presents the geographical distribution of Extinction rate
for 538 terrestrial regions and 19 oceanic regions, covering about 99% of global surface.

Figure 1 depicts regions that stay below the planetary boundary for biodiversity loss in
a dark green color (17 regions, representing 2.6 percent of assessed land surface) and those
that stay within in the zone of uncertainty in light green and yellow (192 regions, making up
46.2 percent of assessed land surface).® Due to the positive skew in the regional estimates,
illustrated in Figure 2, I chose different bin sizes for the colors used in Figure 1; apart from
the consideration that the extinction rates should be comparable within color category and
the intention to illustrate the variation in extinction rates, the other cut-off levels are arbitrary.
In the regression analysis, I use Ln Extinction rate as my dependent variable due to the earlier
mentioned skew.

5 I further assume that (critically) endangered species that managed to survive (ten) twenty years will continue to do so for
the remainder of the century. Assuming that (critically) endangered species that survive (ten) twenty years face an unchanged
extinction risk, would more than double the global extinction rate estimate. This alternative assumption also implies that less
than one in thousand critically endangered species can be expected to survive the century.

6Thisestimateof759 consistsof theexpected extinctionsduetoheightened extinctionrisk(5,195.8=0.5*5,107+0.2*7,602+0.1*11,219)
plus background extinctions (6.852 = 1*(82,954 — 855 — 86 — 13,489)* 100/1,000,000) relative to the background extinctions.
Using the lower bound for background extinction gives an expected rate of 7,584 times the background rate and planetary
boundary of 100 times the background rate. In the remainder of the paper, I discuss the estimates relative to the upper bound.

7 Cardillo et al. (2005) find little relation between human population density and the extinction risk of large mammal species
and suggest that the most vulnerable species have already disappeared from populous regions; calculating extinction rates
over species that were once native to the region preempts this.

8 In case I was unable to determine whether an area was assessed, or uncertain about the area to which an TUCN location label
referred, I left the area blank. Note that, all oceanic regions exceed the planetary boundary for biodiversity loss beyond doubt.
These 19 FAO marine regions are not included in the analysis and left undiscussed except for footnote 11 and Appendix B.
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FIGURE 1. GEOGRAPHICAL DISTRIBUTION OF EXTINCTION RATE
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Table 1 presents the number of observations, mean, and standard deviation for Extinction
rate along with Population density, GDP per capita, Land surface, Species assessed, Data deficient
species, and their correlations. For population density, GDP per capita and land surface, I used
2015 estimates from the World Bank for most countries, complemented with regional estimates
from various sources.” These variables exhibit a large positive skew as well, hence I use their
logged values in the regression analysis. The number of observations drops to 508, due to the

9 The additional sources include data from the United Nations, the CIA World Factbook, Eurostat and various national sta-
tistics agencies; that is, for Argentina (23 regions), Australia (8 regions), Brazil (27 regions), Canada (13 regions), Chile (12 re-
gions), China (31 regions), India (31 regions), Indonesia (7 regions), Japan (5 regions), Mexico (32 regions), Russia (21 regions),
South Africa (9 regions), and the United States (50 regions). In the regression analysis, I cluster standard errors on the (sub-)
continental and national level to address possible differences in measurement between these agencies. Appendix A provides
more detail on the omitted regions and additional sources.
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omission of uninhabited regions and regions for which I did not find information on GDP per
capita.

TABLE 1: DESCRIPTIVE STATISTICS AND CORRELATIONS

N Mean SD ) (€)) @) (5) (6)

(1) Extinction rate | 508 | 191.7 200.8 |-.02 -10%* [ -.09** |.01 4%
(2) Population 508 | 270.4 1178.3 209 [ -.10** | -.04 -.02
density

(3) GDP per capita | 508 |20.7 19.5 .03 =11 |- 13%
(4) Land surface 508 | 256.4 466.4 207 |19
(5) Species 508 | 876.2 969.9 90***
assessed

(6) Data deficient | 508 | 60.1 86.9

species

¥ * indicate correlations significantly different from zero at the 1%, 5%, and 10%.

(1) in expected extinctions per background extinctions, (2) in inhabitant per square kilometer, (3) in 1,000 2011

PPP international dollars, (4) in 1,000 square kilometers, (5) and (6) in number of species.

The difference between the regional mean (192) and global extinction rate (759) may be
surprising at first, however this difference is expected when (critically) endangered species
have smaller habitats; in other words, species without an elevated extinction risk occur in
several regional estimates, but only once in the global estimate. For this reason, all regressions
control for land surface. Inspection of Figure 1 and 2 reveals that part of the variation may
be attributed to regions being coastal, landlocked or islands, where landlocked regions have
lower extinction rates and islands have higher rates. Similarly, Figure 1 shows notable (sub)
continental variation, possibly related to the type of ecosystems. In the regression analysis, I
add 17 dummies to control for the regions’ type, location and weather.'

10 In the regression analysis I introduce 11 (sub)continental dummy variables for Caribbean (28 regions), East Asia (42 regions),
Europe (45 regions), Mesoamerica (39 regions), North Africa (7 regions), North America (64 regions), North Asia (26 regions),
Oceania (38 regions), South and Southeast Asia (55 regions), Sub Saharan Africa (61 regions), West and Central Asia (27 regions),
where the 76 regions in South America serve as the base category. I followed IUCN's division of (sub)continental areas, ex-
cept for the Canary Islands and Madeira (relabeled as North African regions instead of European) and Hawaii (relabeled to
belong to Oceania instead of North America). I add two dummy variables landlocked (172 regions) and island (117 regions),
where the 219 coastal regions serve as the base category. I add a dummy for city states (11 regions); the results are robust to
the exclusion of these regions (and even slightly more pronounced). Finally, I created three dummies based on average annual
precipitation in region’s capital: that is, deserts (35 regions, < 250 mm), semi-arid (65 regions, 250 mm to 500 mm) and tropical
(30 regions, > 2500mm). The weather information was obtained through Wikipedia pages that link to several meteorological
websites, and due to possible lower reliability, added separately in the regression analysis. The results in Table 2 are robust
to the exclusion of these weather dummies, although Ln GDP per cap is only significant at the 10% level after the clustering
of standard errors in (3).
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2. Analysis

I regress the logged values of Extinction rate on the logged values of Population density and
GDP per capita using Ordinary Least Squares, giving the following regression equation:

Ln Extinction rate; = B¢ + B,Ln Population density; + B,Ln GDP per capita; + Z}ZS,B]- Control; +

&y (1)

Where | refers to the region and j to the earlier discussed controls. Under the null
hypothesis, supposing that absolute scarcity is irrelevant, one may expect p1 < 0 and B2/ /< 0;
that is, regional population density and GDP per capita are either unrelated to extinction rates
or negatively related (e.g. when more prosperous regions have more means for conservation
or outsource their polluting activities)."! The alternative hypothesis, 31 > 0 and 2 > 0, is
consistent with absolute scarcity being relevant; more densely populated regions and regions
with more economic activity are associated with higher extinction rates. Table 2 presents the
estimates of equation (1) using the region type controls in column (1) and with weather type
controls added in column (2). In column (3), I cluster standard errors on the (sub)continental
and national level, as detailed in footnote 9.

Table 2 shows that both population density and GDP per capita are positively associated
with extinction rates, and statistically significant at the 1 percent level (also jointly, as illustrated
by the F-statistics). Column (1) of Table 2 shows that a doubling of population density and a
doubling of GDP per capita are associated with an increase in the extinction rate of a little over
13 percent and close to 15 percent, respectively. Controlling for the weather type of the region
in column (2) hardly changes the estimated coefficient of population density and increases
the estimate for GDP per capita to 17 percent per doubling. Clustering the standard errors
on 24 (sub)continental and national clusters in column (3) reduces the significance for GDP
per capita slightly (p-value = 0.031). To put these estimates in perspective, a 15 percent higher
extinction rate would give 785 additional expected extinctions during the coming century,
almost equal to the number of recorded extinctions during the past millennium.*

Although partial correlations do not allow for causal inference of an effect of human
activity on species extinction, itis difficult to think of other explanations.’® One such alternative
explanation could be that the assessment process rather than absolute scarcity explains the
earlier shown relations. If endangered species are more difficult to assess for researchers in
more sparsely populated regions or researchers in richer regions have more means to make
such assessments, extinction rates may vary with assessment effort. While there does seem to

11 The (sub)continental controls partially address this issue; that is, the coefficients for population density and GDP per ca-
pita are estimated on within (sub)continental variation of extinction rates, so possible differences due to international trade
between the global North and South would be captured by these (sub)continental controls. Appendix B presents a scatterplot
of Ln Extinction rate and Ln Population density for (sub)continental and FAO marine regions suggesting that a positive relation
may also present at the (sub)continental and oceanic level, but not for Ln GDP per capita. Note that, even though I specified
one-tailed hypotheses, the p-values throughout the paper refer to two-tailed tests.

12 The global extinction rate would be raised from 759 to 873, or 114 times the background extinction of 6.9 species, and some
of the 855 extinctions date back from the 11th century (e.g., the Madagascan Dwarf Hippopotamus). If anything, I expect my
estimates to suffer from a downward attenuation bias due to regional spillovers.

13 Dirzo et al. (2014) uses an earlier version of the IUCN Red List to illustrate that the body mass of extinct fauna is larger
than that of threatened fauna, which in turn is much larger than non-threatened fauna; a pattern consistent with a human
influence.
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be some merit to this alternative explanation, controlling for the number of species assessed
and the number of data deficient species does not change the results qualitatively."*

TABLE 2: OLS REGRESSIONS OF LN EXTINCTION RATE ON LN

1) ) (€)) 4)
Ln Population 1327 1345 | 134% | . 114%**
density (.027) (.028) (.039) (.029)
[.218] [.223] [.189]
Ln GDP per capita | .148*** A72%% 11727 | 171
(.049) (.050) (.075) (.049)
[.140] [.163] [.162]
Ln Species assessed -213***
(.074)
[-.229]
Ln Data deficient 295%**
species (.067)
[.356]
Region type YES YES YES YES
controls included
Weather controls NO YES YES YES
included
Standard errors NO NO YES NO
clustered (n=24)
N 508 508 508 508
R2 532 537 537 .556
F-statistica® 15.00%** 15.70*** | 15.70*** | 13.41***

wx ¥ * indicate coefficients significantly different from zero at the 1%, 5%, and 10%, standard errors are shown

in parentheses and standardized coefficients in brackets.
a. Comparison to a model that contains only the control variables, reported in Appendix C.

3. Discussion

Although the practice of turning assessment categories into extinction probabilities is not
undebated (e.g. rankings that combine assessment categories are sensitive to the chosen
weights), Mooers et al. (2009, p. 3700) describe that: “The Red List is currently the only basis
we know of for consistent, broadly-available estimates of extinction risk, and indeed was originally
formulated to be consistent with (at least) notional probabilities of extinction.”*® Likewise, the partial
14 Appendix C show that some of the control variables change more dramatically upon the inclusion of the number of species
assessed and the number of data deficient species; e.g., the landlocked dummy is no longer significantly related to extinction
rates, while the South and Southeast Asia dummy turns significant. The clustering of standard errors in (4) gives p-values of

.025 and .043 for Ln Population density and Ln GDP per capita, respectively, while Ln Species assessed and Ln Data deficient are not
robust to clustering with p-values of .384 and .092.

15 On top, Extinction rate is sensitive to the chosen timespan. For example, calculating the extinction rate for the coming two
decades based on critically endangered species and endangered species only (while leaving other assumptions spelled out
in Section 2 unchanged), raises the theoretical maximum Extinction rate to 25,001. Appendix D illustrates that Extinction rate
can mask rather different underlying distributions of assessment categories, especially for small samples, using only species
that are endemic to Mexican states. Using an alternative method, based on simulations of species abundance and habitat size
relations, Pimm and Raven (2000) estimate extinction rates ranging between 3,000 E/MSY to almost 50,000 E/MSY for the
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correlations that I present are meant to demonstrate limits to growth rather than present
precise point estimates of how population density and GDP per capita contribute to species
extinction. That said, the results are robust to using the assessment categories as dependent
variables: replacing Extinction rate in column (4) of Table 2 with the percentage of critically
endangered species, the percentage of critically endangered and endangered species, or the
percentage of (critically) endangered and vulnerable species gives standardized coefficients
of roughly the same size.!® Moreover, Extinction rate is related closely to the Red List Index
used in Hoffman et al. (2010) and Rodriguez et al., (2014), with the advantage of facilitating
interpretation in terms of the planetary boundary concept.'”

While I do consider the regional variation in Extinction rate that I illustrate in this paper
informative, I caution the reader to base conservation priorities solely on these rates. In terms
of the library metaphor in Weitzman (1998)’'s Noah’s Ark problem, the expected extinction
rates could be considered the state of a library, but not the number of books in the library
(i.e., species richness) nor their distinctiveness (i.e., species” isolation on a phylogenetic tree).
8For maps of species richness and genetic diversity, see Grenyer et al., (2006) and Miraldo et
al., (2014), respectively, and Rodriguez et al., (2014) presents maps for changes in the Red List
Index and dominant threats to endangered species.”

So far, this paper has ignored the information on the type of threats provided with the [TUCN
assessments. Some of the main threats (biological resource use, agri- and aquaculture, and
residential and commercial development) could be remedied against by protecting sufficiently
large habitats. Unfortunately, most nations still fail to meet the 2020 Aichi Biodiversity Targets
for legally protected areas, set at 17 and 10 percent of land surface and territorial waters,
respectively (CBD, 2010).% Moreover, protected areas are biased towards locations where they
prevent little land conversion (Joppa and Pfaff, 2009) and are often undervalued (Watson et al.,
2014). However, it is unlikely that economic growth will help to close the gaps in conservation
budgets; that is, I find little evidence in favor of an Environmental Kuznets Curve for expected
extinction rates.?! More emphatically, the estimated shortfall of the global conservation budget

coming century.

16 For Population density, the standardized coefficients (and p-values) are .158 (.014), .267 (<.001), and .213 (<.001), respecti-
vely, while for GDP per capita I find .209 (.001), .222 (<.001), and .127 (.021). Using Tobit regressions instead of OLS, raises the
estimated coefficients a little and reduces the p-values; the results are available upon request.

17 The Red List Index (RLI), as defined in Butchart et al. (2007), ranges from zero to one, where zero refers to all species being
extinct and one to all species being categorized as least concern. My Extinction rate measure can be translated into the RLI wi-
thout the extinct categories: If, instead, we define RLIx only over extant species and refer to zero as all species being critically
endangered, then RLIx = (5001 — Extinction rate) / 5000.

18 Weitzman (1998) models a policymaker (Noah) that maximizes biodiversity subject to a limited conservation budget (the
Ark). Recent extensions to this seminal model illustrate that introducing species interactions (Courtois et al., 2014) or allowing
for uncertainty about future states of the world (Perry and Shankar, 2017) changes the distribution of the conservation bud-
get; e.g. towards prey instead of predators or towards keystone species, respectively. In a different approach, Conrad (2018)
applies real option theory to determine at what population size policymakers should initiate conservation measures.

19 To be more precise, Grenyer et al. (2006) maps the species richness of vertebrates, see Joppa et al. (2013) for endemic plants.
Hoffman et al. (2010) find that on average 52 species per year move one Red List category closer to extinction and estimate
that this trend would have been at least 20 percent worse without conservation efforts.

20 Data from the World Bank shows that 95 out of 213 countries met the target for protection on land in 2017, and 43 out of
176 countries did so for marine areas.

21 While adding Ln GDP per capita squared does give a negative coefficient (p-value .078), the predicted turning point is at
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seems rather modest: McCarthy et al., (2012: 4) find that: “the total required is less than 20% of
annual global consumer spending on soft drinks.”

4. Conclusion

The analysis of IUCN Red List assessments presented in this paper reveals that expected
biodiversity loss is surpassing safe thresholds virtually everywhere and that species extinction
is increasing with population density and GDP per capita. This association between the rate
of species extinction and human activity is unlikely to be the result of the assessment process,
suggesting that the conservation of nature would benefit from degrowth or the transition to a
steady state economy.

Serious action to preserve biodiversity, considered a moral obligation by many, requires
institutional changes that go beyond the establishment of protected areas: for example, climate
change is closely related to species extinction (Pounds et al., 2006; Frieler et al., 2013), putting
constraints on the collective consumption of fossil fuels (McGlade and Ekins, 2015). Victor
(2008) explores policy mixes that enable the transition to a steady state economy and presents
simulations of such a transition for Canada, showing that it allows for lower greenhouse
gas emissions, less poverty, more leisure and fiscal balance. In short, economic policy in the
Anthropocene should aim to improve carrying capacity rather than zealously chase economic
growth.
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the 95th percentile of highest income and I find no evidence for the downward-sloping part of the EKC: adding Ln GDP per
capita interacted with dummies for the top quartile, decile or top 5 percent of GDP per capita gives insignificant results. Mo-
reover, Mills and Waite (2009) show that initial evidence of an EKC for deforestation can be spurious when addressing issues
of heteroskedasticity and autocorrelation.
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Appendix A
Extended data description: omitted regions

The 30 regions that are excluded from the analysis are: 1. Amsterdam and Saint-Paul Islands
(59.8), 2. Antarctica (85.2), 3. Antipodean Islands (72.4), 4. Ascension Island (168.3), 5. Bouvet
Island (96.2), 6. Clipperton Island (89.0), 7. Cocos Island (188.5), 8. Cocos Keeling Islands
(61.2), 9. Crozet Islands (1), 10. Guadalupe Island (445.6), 11. Heard Island and McDonald
Islands (237.1), 12. Johnston Atoll (36.9), 13. Kazan-retto (455.6), 14. Kerguelen Islands
(38.0), 15. Kermadec Islands (117.3) 16. Macquarie Island (236.3), 17. Marcus Island (106.3),
18. Marion and Prince-Edward Islands (29.6), 19. Norfolk Island (114.6), 20. North Solomon
Islands (256.6), 21. Paracel Islands (21.4), 22. Revillagigedo Islands (334.3), 23. Saba (134.8), 24.
Saint Helena (665.2), 25. Savage Islands (32.1), 26. Sint Eustatius (137.2), 27. South Georgia and
the South Sandwich Islands (98.2), 28. Tristan da Cunha (266.3), 29. Wake Islands (37.4), 30.
Western Sahara (82.3), with Extinction rate in parentheses. These regions represent nearly 10%
of the assessed land surface, mostly due to the Antarctica, and have a slightly lower average
Extinction rate (mean 156.8).

Extended data description: additional sources and robustness checks

I used the World Bank (data.worldbank.org) 2015 data on population density for the 191
regions listed below, and for 168 of these regions (unless indicated otherwise in parentheses),
I also used the 2015 data on GDP per capita: Afghanistan, Albania, Algeria, American Samoa
(CIA 2016 GDP), Andorra (UN 2017 GDP per capita), Angola, Antigua and Barbuda, Armenia,
Aruba (World Bank 2011 GDP), Austria, Azerbaijan, The Bahamas, Bahrain, Bangladesh,
Barbados, Belarus, Belgium, Belize, Benin, Bermuda (World Bank 2013 GDP), Bhutan, Bolivia,
Bosnia and Herzegovina, Botswana, British Virgin Islands (UN 2017 GDP), Brunei Darussalam,
Bulgaria, Burkina Faso, Burundi, Cabo Verde, Cambodia, Cameroon, Cayman Islands (World
Bank 2011 GDP), Central African Republic, Chad, Colombia, Comoros, Dem. Rep. Congo,
Rep. Congo, Costa Rica, Cote d'Ivoire, Croatia, Cuba (UN 2017 GDP), Curacao (UN 2017
GDP), Czech Republic, Denmark, Djibouti(World Bank 2011 GDP), Dominica, Dominican
Republic, Ecuador, Arab Rep. Egypt, El Salvador, Equatorial Guinea, Eritrea (World Bank
2011 GDP), Estonia, Ethiopia, Faroe Islands (CIA 2014 GDP), Fiji, Finland, France, Gabon,
The Gambia, Georgia, Germany, Ghana, Greece, Greenland (UN 2017 GDP), Grenada, Guam
(CIA 2015 GDP), Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, Honduras, Hong Kong,
Hungary, Iceland, Islamic Rep. Iran, Iraq, Ireland, Israel, Italy, Jamaica, Jordan, Kazakhstan,
Kenya, Kiribati, Dem. People’s Rep. Korea (UN 2017 GDP), Rep. Korea, Kuwait, Kyrgyz
Republic, Lao PDR, Latvia, Lebanon, Lesotho, Liberia, Libya, Lithuania, Luxembourg, Macao,
Macedonia FYR, Madagascar, Malawi, Maldives, Mali, Malta, Marshall Islands, Mauritania,
Mauritius, Micronesia Fed. States., Moldova, Mongolia, Montenegro, Morocco, Mozambique,
Myanmar, Namibia, Nauru, Nepal, Netherlands, New Caledonia (UN 2017 GDP), Nicaragua,
Niger, Nigeria, Northern Mariana Islands (CIA 2016 GDP), Norway, Oman, Pakistan, Palau,
Panama, Papua New Guinea, Paraguay, Peninsular Malaysia, Peru, Philippines, Poland,
Portugal, Puerto Rico, Qatar, Romania, Rwanda, Samoa, Saudi Arabia, Senegal, Serbia,
Seychelles, Sierra Leone, Singapore, Sint Maarten (World Bank 2011 GDP), Slovak Republic,
Slovenia, Solomon Islands, Somalia (UN 2017 GDP), Spain, Sri Lanka, St. Kitts and Nevis, St.
Lucia, St. Martin (CIA 2005 GDP), St. Vincent and the Grenadines, Sudan, Suriname, Sweden,
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Switzerland, Syrian Arab Republic (UN 2017 GDP), Tajikistan, Tanzania, Thailand, Timor-
Leste, Togo, Tonga, Trinidad and Tobago, Tunisia, Turkey, Turkmenistan, Turks and Caicos
(UN 2017 GDP), Tuvalu, Uganda, Ukraine, United Arab Emirates, United Kingdom, Uruguay,
Uzbekistan, Vanuatu, Venezuela RB (World Bank 2014 GDP), Vietnam, U.S. Virgin Islands
(CIA 2016 GDP), West Bank and Gaza, Yemen Rep., Zambia, and Zimbabwe.

I used the UN (data.un.org) 2017 data on population density for 13 regions listed below
and on GDP per capita for 5 of these regions, for another 5 of these regions I used the CIA
World Factbook GDP per capita data (with the year of the estimate in parentheses), and of the
remaining 3 I used Eurostat 2016 GDP per capita data (indicated with an *): Anguilla, Cook
Islands, Falkland Islands (2015), French Guiana*, Guadeloupe*, Martinique, Montserrat, Niue
(2003), Saint Pierre and Miquelon (2006), South Sudan, Swaziland, Tokelau (1993), and Wallis
and Futuna (2004). I used population density and GDP per capita from Eurostat 2016 for an
additional 9 regions, being: Aland, Azores, Baleares, Canary Islands, Corsica, Crete, Madeira,
Sardinia and Sicilia.

The regional estimates for the counties listed in footnote 9 (and below) were obtained
from ranked lists on Wikipedia pages that linked to the respective national statistics bureaus:
For Argentinian (23 regions), population and GDP data are for 2013 and 2008 come from the
Instituto Nacional de Estadistica y Censos de la Reptblica; for Australia (8 regions), population
density and GDP data for 2017 and 2016 come from the Australian Bureau of Statistics; for
Brazil (27 regions), population and GDP data for 2014 and 2015 come from the Brazilian
Institute of Geography and Statistics; for Canada (13 regions), population and GDP for 2016
come from Statistics Canada; for Chile (12 regions), population and GDP data for 2015 and
2014 come from the National Statistics Office’s and the Central Bank of Chile, respectively;
for China (31 regions), population and GDP data for 2016 and 2015 come from the National
Bureau of Statistics of China; for India (31 regions), population and GDP data for 2011 and 2016
come from the Ministry of Statistics and Program Implementation; for Indonesia (7 regions),
population and GDP data for 2017 come from Badan Pusat Statistik; for Japan (5 regions),
population and GDP data for 2007 come from the Statistics Bureau of Japan; for Mexico (32
regions), population and GDP data for 2015 come from the Instituto Nacional de Estadistica
y Geografia; for Russia (21 regions), population and GDP data for 2018 and 2009 come from
the Federal State Statistics Service and UNDP National Human Development Report for the
Russian Federation, respectively; for South Africa (9 regions), population and GDP data for
2011 and 2010 come from Statistics South Africa; for United States (50 regions), population and
GDP data for 2015 come from the Bureau of Economic Analysis.

Finally, for 24 regions, I either use estimates provided on the Wikipedia about the region
referring to a local census, or in case I was unable to find an estimate, I used the national
average. The details are available upon request, and none of the results are not sensitive to the
inclusion these regions.

I also ran the regressions displayed in column (1), (2) and (4) of Table 2 using only the 213
observations with World Bank, UN, CIA World Factbook and Eurostat data, complemented
with the 13 countries listed in footnote 9 instead of their regional estimated (and New
Zealand, as there were 3 regions from New Zealand in the 26 unlisted regions above). For this
smaller, the population density results sample are similar across the three specifications and
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the coefficient for GDP per capita are about half the size and only borderline significant (with
p-values of .221, .072, and .113).

I could only find 2015 estimates for about half of the regions. As a robustness check, I
corrected national estimates from another year by the World Bank’s World average population
and GDP growth rates, and similarly, corrected regional estimates from another year by their
national average population and GDP growth rates according to the World Bank data. The
results are robust to using these corrected population density and GDP per capita variables.
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Appendix B

SCATTERPLOTS OF LN EXTINCTION RATE WITH LN POPULATION DENSITY AND LN GDP
PER CAPITA FOR (SUB)CONTINENTAL AND FAO MARINE REGIONS
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To calculate the population density for the 19 FAO Marine regions, I divided the sum of
the population of all islands within and all coastal regions adjacent to the FAO region by the
sum of the land surface for these regions; likewise, for the GDP per capita I divided the sum
of the GDP by the sum of the population for the same regions. For the 13 (sub)continental
regions, the 12 described in footnote 10 plus Antarctica, I included all landlocked regions in
these sums as well. Note that, Antarctica and the 3 Antarctic oceans regions are not included
in the scatterplot for GDP per capita. An OLS regression of Ln Extinction rate on Ln Population
density, Ln Land surface, and a ‘land dummy’ for the (sub)continental observations, yields a
standardized coefficient for population density of 0.267 (p-value=.020). However, this result
is sensitive to the inclusion of Antarctica and the 3 Antarctic oceans regions. Without these
observations, the coefficient is almost half and no longer significant (.140, p-value = .157). The
relationship between the extinction rate and GDP per capita is not significant (and negative)
at this (sub)continental level.
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Appendix C
OLS REGRESSION LN EXTINCTION RATE ON CONTROLS
Dependent variable Ln Extinction rate
Independent variables (W) 2 @)?
Ln Land surface .079*** .082*** .104***
(.021) (.021) (.025)
Island 536*** .544*** 514***
(.138) (.140) (.139)
Landlocked =334 | -.336%** -.060
(.085) (.086) (.094)
Caribbean =923 | - 947*** -1.272%*
(.213) (.214) (.239)
East Asia -516** | -.541*** -1.049***
(.164) (.165) (.178)
Europe S 7797 | -.814%** -1.236***
(.156) (.157) (.182)
Mesoamerica 113 .098 .085
(.162) (.163) (.160)
North Africa -.252 =195 -.622*
(.325) (.327) (.325)
North America -.945*** | -.967*** -1.039***
(.139) (.140) (.186)
North Asia -3.439%** | -3.442*** | -3.488***
(.186) (.187) (.179)
Oceania -197 -228 -371*
(.185) (.186) (.192)
South and Southeast |-.211 -.245 -.664***
Asia (.148) (.152) (.164)
Sub-Saharan Africa -377%*% | -.387*** -415**
(.141) (.141) (.160)
West and Central Asia -.346* -.242 -.583***
(.183) (.194) (.209)
City .076 .072 -.255
(.273) (.274) (.269)
Desert -.305* -252
(.157) (.155)
Semi-arid -.055 .107
(.118) (.117)
Tropical -.031 104
(.168) (.164)
N 508 508 508
R? .503 507 -

, **, * indicate coefficients significantly different from zero at the 1%, 5%, and 10%, standard errors are shown
in parentheses and standardized coefficients in brackets.
a. Reports the estimated coefficients for the control variables of column (4) in Table 2.
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(Es posible restaurar y conservar humedales mientras se promueve
el desarrollo comunitario?: Un reto transdisciplinario en la
Subcuenca Nuxco, México

Sandy Astrid Medina Valdivia®
Carmen Maganda Ramirez**

Introduccion

Este capitulo argumenta la necesidad de dedicar mds esfuerzos trans e interdisciplinarios para
identificar y reconocer las perspectivas de los actores sociales -beneficiarios locales directos-
respecto al manejo de los ecosistemas que les rodean. Multiples programas de conservacién de
la naturaleza se implementan bajo enfoques de escaza consideracién de los aspectos sociales,
sin embargo, el involucramiento de los actores locales permite entender la relaciéon que
guardan las comunidades con los sistemas naturales y la seleccién de modelo adecuado de
conservacion. En ese sentido, el objetivo de este estudio es abordar el tema de conservacién de
la naturaleza desde la 6ptica transdisciplinar combinando un enfoque comunitario de manejo
de los recursos naturales, con el andlisis de las percepciones sobre servicios ecosistémicos y
la participacion de los actores comunitarios en la restauraciéon ecolégica de manglares en la
subcuenca Nuxco.

* Universidad Auténoma de Guerrero. Centro de Ciencias de Desarrollo Regional. E-mail: sandyastridmedina@gmail.com
** Instituto de Ecologfa A.C. Red Ambiente y Sustentabilidad. E-mail: carmen.maganda@inecol.mx
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1. Antecedentes

La crisis ambiental alcanz6 a México en un momento en el que los estudios disciplinarios, como
en ecologia, son por si solos insuficientes para dar respuesta a los problemas derivados de esta
crisis, que se expanden por todos los rincones del pais. Afortunadamente, en el llamado a la
integracion y fortalecimiento de grupos formados por investigadores de diversas disciplinas,
asi como la colaboracién de actores no académicos, y en el desarrollo de estudios aplicados a
la conservacién parecen vislumbrarse los medios para mejorar este escenario (List et al., 2017;
Balvanera et al., 2017).

En este contexto, la ecologia de la restauracién juega un papel importante para restaurar
los ecosistemas degradados de México. Sin embargo, con aproximadamente el 90% del
territorio nacional en manos de la propiedad privada y ejidal, esta disciplina adquiere una
dimensién social importante que precisa recuperar no solo la estructura y funcién de los
sistemas ecolégicos, sino también el bienestar de los grupos sociales involucrados (Lépez-
Barrera et al., 2017).

En ese sentido, uno de los ecosistemas mds amenazados en nuestro pais y que ha recibido
poca atencién para su restauracion, son los manglares (Ceccon ef al., 2015). A pesar de los
multiples beneficios que brindan, los manglares han sufrido alteraciones en su estructura y
funcionamiento a consecuencia de diversos factores, entre los destacan, la explotacién y uso
intensivo de los recursos naturales para satisfacer las necesidades de la creciente poblacién
(Marin et al., 2016), la expansion de los cultivos agricolas y la ganaderia, asi como, el cambio
de uso de suelo derivado de actividades antropogénicas (Valderrama et al., 2017).

En el estado de Guerrero, datos recientes sefialan que durante el periodo de 2010 al 2015
la frontera agricola-pecuaria asociada a los manglares aument6 6,453 hectdreas, ademds de
presentarse pérdidasnetas del 17.8% de dreas de manglar durante el mismo periodo (Valderrama
et al., 2017). Algunos de los factores causales han sido el uso directo estos como pastizales para
el ganado y la deforestacién para actividades agricolas y turisticas que demandan el cambio
de uso de suelo. Sin embargo, es importante considerar que las comunidades aledafias a estos
ecosistemas suelen basar un gran porcentaje de sus ingresos al uso y explotacién de los servicios
ecosistémicos que estos les brindan, por lo que cualquier estrategia que se implemente deberia
unificar el desarrollo econémico y social con la conservaciéon del capital natural de la region.

En particular, consideramos que la participacién comunitaria es clave para el éxito en
la restauracién ecoldgica, tal como lo demuestran Zaldivar-Jiménez et al., (2017), quienes
lograron restaurar sitios con manglar severamente degradado en Laguna de Términos en
Campeche. Ellos senialan que las comunidades donde se llevé a cabo el proyecto de restauraciéon
consolidaron sus capacidades organizativas y su conciencia ambiental. Ademds, resaltan que
el compromiso de los actores locales con el proyecto de restauracién y la participacioén efectiva
de la comunidad fueron aspectos claves para lograr los impactos sostenibles.

Por lo que se refiere al estudio de percepciones, podemos identificar dos estudios pioneros
en México, uno el de Arizpe et al., (1993) en la selva lacandona en Chiapas, donde analizan
la deforestacién de la selva desde la perspectiva cultural y sefialan que los asuntos sociales y
ambientales son inseparables y por lo tanto debemos tener el objetivo comtin de discutir cémo
lograr que todos podamos vivir de manera digna. El otro, realizado por Lazos y Paré (2000)
sobre comunidades nahuas del sur de Veracruz, donde las autoras afirman que la manera
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en como los habitantes perciben sus recursos naturales influye en la transformacién de
estos. En ambos trabajos, la percepcién es un elemento que transforma el medio, a través del
comportamiento de las personas y por ello consideran importante contemplar en la planeaciéon
de la solucién de la crisis ambiental el conocimiento o interpretacién de las percepciones de las
partes interesadas para comprender y poder influir en la toma de decisiones.

Actualmente, la investigacion cientifica en México desarrolla el estudio de las percepciones
ambientales en diferentes escenarios; se analiza la percepcién sobre los sistemas naturales y
los servicios ambientales que producen (Marin-Muiiiz et al., 2016), la vulnerabilidad climética
(Lépez-Garcia y Manzano, 2016) o el estado de algtn elemento fisico o biolégico en particular,
como la calidad del agua de los rios y arroyos (Benez ef al., 2010). Ademds, es comdn que se
realicen en ecosistemas que poseen decretos de proteccién ambiental (Bertoni y Lépez, 2010;
Loépez-Medellin et al., 2017). Sin embargo, creemos que es importante que este tipo de estudios
se realicen también en las zonas donde no existen decretos de proteccién ambiental, como es
nuestro caso de estudio, para formar lazos entre las localidades respecto a las decisiones sobre
sus recursos naturales.

Conocer las percepciones sobre los sistemas naturales contribuyen en la busqueda
de solucién a los problemas relacionados con la conservacién de la biodiversidad, porque
incluyen el papel de la dimensién humana en estos conflictos y los cambios que producen sus
acciones sobre el funcionamiento de los procesos naturales del ambiente (Castillo et al., 2009).
Tomando en cuenta que nuestro estudio es sobre la percepcién de servicios ecosistémicos pero
que también propone un proyecto de restauracion, las percepciones serdn una herramienta
util para buscar el consenso previo a la implementaciéon de acciones de restauracién de los
humedales, asi como para desarrollar estrategias y generar politicas locales a favor de la
conservaciéon y manejo de los ecosistemas tal y como lo sefialan los estudios realizados por
Meli et al., (2017) y Peralta-Rivero et al., (2016).

Basado en lo anterior y para efectos de este estudio consideremos a las percepciones como
“las interpretaciones y valoraciones de la naturaleza basadas en la experiencia y la continua
interaccion del ser humano con el entorno biofisico y social”.

Por otra parte, la vinculacién de los factores ecolégicos con los sociales sigue siendo
un reto en la investigacién contempordnea. En esta propuesta metodolégica utilizamos el
enfoque socioecosistémico que resulta fundamental en los temas de conservacién y en el
desarrollo sostenible, ya que permite comprender las interacciones de la sociedad con los
sistemas naturales, como la relacién del mantenimiento de la integridad de los ecosistemas
con el bienestar humano y contribuye a lograr la sostenibilidad para ambos (Fischer et al.,
2015; Maass, 2017).

En primer lugar, el estudio de las percepciones sobre los servicios ecosistémicos
proporcionard informacién sobre la historia ambiental del lugar y la valoracién e importancia
de los humedales costeros para las comunidades locales (Marin-Muiiiz et al., 2016). Asimismo,
permitird conocer las necesidades de los usuarios y los beneficios que estos perciben de los
ecosistemas de manglar (Stoneetal., 2008). Seleccionamos el marco de los servicios ecosistémicos
ya que por un lado estdan directamente relacionados con los atributos de la biodiversidad
(Harrison et al., 2014) y por otro con la salud y el bienestar humano (Balvanera y Cotler, 2009).

En segundo lugar, presentamos una propuesta de restauracion que incluye la participaciéon
de la comunidad en las diferentes etapas del proyecto, esto permitird involucrar a los actores
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sociales interesados en el manejo de los recursos de su territorio, asi como la identificacién de
sus capacidades gestoras, proporcionando la dimensién social del proyecto de restauracion
ecoldgica y su continuidad en el largo plazo.

2. Metodologia

El objetivo de esta propuesta metodolégica es abordar el tema de conservacién de la naturaleza
desde la 6ptica transdisciplinar y el enfoque del manejo comunitario de los recursos naturales
combinando el andlisis de las percepciones sobre servicios ecosistémicos con la participaciéon
de los actores comunitarios en la restauracién ecolégica de manglares en la subcuenca Nuxco.

Los objetivos planteados forman parte de la tesis doctoral que sustenta este trabajo, nos
hemos propuesto evaluar particularmente la integridad ecoldgica de los humedales costeros
de la subcuenca mediante parametros ecolégicos y la diversidad funcional de la avifauna,
al mismo tiempo que analizaremos las percepciones locales para -idealmente- generar una
propuesta de planeacién comunitaria para el uso y conservacién. Dicha propuesta final,
incluye el proyecto de restauracién ecoldgica de manglares que se menciona en este extenso.

2.1 Descripcion del area de estudio

La investigacion se realizard en la subcuenca Laguna Nuxco, ubicada en la zona costera del
municipio de Tecpan de Galeana en el estado de Guerrero (Fig. 1). El clima de la region es cdlido
subhimedo (Aw”0(w)i) con régimen de lluvias en verano. Posee un gradiente de temperatura
que va de 14 a 28 °C y un gradiente de precipitaciéon de 800 a 2500 mm (INEGI, 2010).

La subcuenca comprende una superficie de 291.33 km2 y dentro de esta se encuentran dos
cuerpos de agua: Laguna de Nuxco y Estero El Plan, ambos poseen caracteristicas diferentes;
la primera posee principalmente vegetacién de manglar, con especies como mangle rojo
(Rizhophora mangle) mangle blanco (Laguncularia racemosa) y mangle negro (Avicennia germinans)
el segundo incluye un humedal herbdceo dominado por tular (Typha dominguensis); parches
de selva inundable con especies como Annona glabra y Sabal mexicana; y parches de mangle
rojo y mangle botoncillo (Conocarpus erectus). Es importante mencionar que el drea propuesta
para restauracion se encuentra en el Estero El Plan.

A su vez, estos humedales costeros convergen con el desarrollo de las actividades
agropecuarias de laregion, ya que el municipio se caracteriza por ser lider estatal en produccién
de copra y pldtano, y lider nacional en produccién de mango. Como resultado, el drea de
estudio presenta zonas con alto nivel de deterioro, las cuales han sido transformadas en
pastizales para el desarrollo de la ganaderia y dreas de agricultura de temporal permanente.
Aungque existen diferentes asentamientos humanos dentro de la subcuenca, las localidades con
mayor nimero de habitantes son Nuxco y Tenexpa, con aproximadamente dos mil habitantes
cada una (INEGI, 2010).
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FIGURA 1. LOCALIZACION DEL AREA DE ESTUDIO
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2.2 Consideraciones éticas

Adoptamos las condiciones éticas establecidas en el Protocolo de Nagoya sobre el Acceso y
Participacién en los Beneficios, un tratado internacional que deriva del Convenio sobre la
Diversidad Biol6gica (CDB) en el que se promueve la obtencién del Consentimiento Previo
Libre e Informado (CPLI) de los proveedores y /o comunidades locales, antes de acceder a los
recursos genéticos y naturales con fines de uso o investigacion.

Este contexto ético es importante porque provee seguridad juridica; transparencia en la
informacién que genera la investigacion; asi como el compromiso por parte de los usuarios
de la participacién equitativa en los beneficios para compensar a las comunidades locales por
utilizar su conocimiento tradicional y sus recursos biolégicos.

2.3 Enfoque mixto

Utilizamos una aproximaciéon metodolégica mixta que incluye diferentes instrumentos para
la recoleccién y andlisis de datos ecoldgicos y sociales, asi como la vinculacién de ambos bajo
el enfoque socioecosistémico. Los métodos, técnicas y andlisis de la parte ecoldgica y social los
realizaremos de manera simultdnea.

3. Desarrollo

A continuacién, presentamos la propuesta metodolégica para abordar de manera integral el
socioecosistema que conforma la subcuenca.
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3.1 Percepciones locales sobre servicios ecosistémicos de los humedales costeros

Esta parte inicial estd dividida en tres etapas: a) trabajo piloto, b) colecta de informacién con
actores clave, y c) taller participativo.

1. Trabajo piloto

En esta primera etapa se realizaremos visitas periddicas a las localidades de la subcuenca
para identificar a sujetos potenciales en el manejo de los humedales utilizando un muestreo
no probabilistico llamado “bola de nieve”, esto mediante la conversacién con los pobladores
locales y la aplicacion de entrevistas semiestructuradas; este muestreo terminard cuando los
nombres se repitan y ya no aparezcan nuevos actores. Con esta informacién, elaboraremos una
lista con los nombres de los actores que sean mencionados y la frecuencia con la que aparecen.

No solo se generara el listado de actores clave, sino que se utilizardn los resultados de las
entrevistas para: a) Definir el disefio de los instrumentos que se aplicardn en la préxima etapa;
b) Precisar si estos se aplicardn solo a los actores clave o si serd necesario aplicarlo a otros
sujetos; c) Terminar de definir los ejes temdticos que se utilizardn.

2. Colecta de datos con informantes clave

Para esta segunda etapa elaboraremos y aplicaremos una herramienta del tipo encuesta y/o
entrevista que permitird ahondar en la percepcién sobre los servicios ecosistémicos de los
humedales costeros; ambos instrumentos serdn considerados en funcién de su utilidad y
aplicabilidad. Herndndez-Sampieri (2014) los define como: 1) entrevista semiestructurada: se
utiliza una guia de preguntas y permite adicionar las que sean necesarias para mayor precisién
en la opinién y para obtener mds informacién; 2) cuestionario o encuesta: este instrumento
puede ser ttil y eficaz para obtener informacién en un periodo relativamente corto de tiempo,
se obtienen respuestas fijas (las cuales pueden ser potencialmente evaluadas en la escala de
Likert) pero también da pie a respuestas con mayor profundidad para preguntas especificas.

Las herramientas seleccionadas tendrén los ejes teméticos siguientes: usos de cada humedal
(ganaderia, agricultura, turistico), tipo de manejo que tiene (conservacién, restauracion),
valores que le asignan los locales al humedal (econémico, espiritual, estético, cultural, etc.). El
muestreo para aplicar las herramientas serd del tipo dirigido o intencional (Martinez-Salgado,
2012) dado que la muestra serd seleccionada a partir de los pobladores locales que hagan uso
y/o manejo de los humedales y que brindarén informacién més detallada sobre el tema de
interés en esta investigacion.

3. Taller participativo

En esta tercera etapa desarrollaremos un taller participativo donde se aplicardn las siguientes
técnicas:

c.1) Listado libre, el cual consiste en crear y organizar los elementos de una lista e
identificar los mas importantes, esto es ttil para conocer las nociones mds relevantes que
tiene la comunidad de los humedales costeros. Esta técnica tendrd un andlisis cuantitativo al
utilizar el rango promedio y la frecuencia de ocurrencia de las palabras mencionadas, ademads
que puede ser representado al final en una “nube de palabras”.

c.2) Linea de tiempo, dénde se marcardn los eventos mds relevantes de la historia de la
comunidad en el contexto de los humedales, como ejemplo puede ser la modificacién del
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terreno por huracanes, inundaciones, etc. (esto aplica en la comunidad porque se puede
observar la percepcién de los humedales como proteccion en eventos de esta escala).

c.3) Mapeo participativo, donde se explorardn las imagenes espaciales que las personas
tienen sobre el territorio que habitan, y en particular para conocer como perciben los
humedales y sus limites con otros ecosistemas, cudl es el limite de inundacién de los terrenos,
que actividades realizan dentro de ellos, etc. El niimero de participantes en el taller y la
comunidad donde se realizard se definirdn a partir de los resultados de las primeras etapas.

4. Analisis de datos

Para analizar los datos cualitativos utilizaremos los softwares Excel y Atlas.ti®, ya que permiten
codificar plantillas de datos y facilitar la interpretacion y el descubrimiento de patrones en las
respuestas de los entrevistados. Por otra parte, los resultados obtenidos serdn contrastados
por comunidad y por grupo de actores.

4.1 Validacion

Para la validacién de los datos, realizaremos la triangulacién de la informacién, mediante la
comparacion de los resultados obtenidos con diferentes instrumentos de colecta (entrevista
y /0 encuesta, taller participativo).

Por otrolado, parala validaciéon delos resultados finales se realizaremos unala presentacién
de los resultados a los pobladores de la comunidad donde se realizara la investigacion,
para verificar que las conclusiones y propuestas se ajustan a la realidad y necesidades de
la poblacién. También, planeamos presentar resultados en contextos internacionales, para
generar un andlisis comparativo y obtener puntos de vista complementarios a los datos que
habremos interpretado.

En la tabla 1 presentamos la propuesta metodolégica acotada que incluye las diferentes
etapas del estudio de percepciones y el proyecto de restauracion.

5. Diseno del procedimiento de la participacidn social en la restauracion ecologica
de manglares

Elaboramos un proyecto de largo plazo cuya meta principal es la conservacion y restauracién de
los manglares de la subcuenca mediante el fortalecimiento y capacitacién de la comunidad en
el uso sostenible de sus recursos naturales. Para cumplir con dicha meta, hemos propuesto dos
objetivos a corto plazo, el primero es involucrar a los actores, en la planeacién y organizacién
de las actividades para la restauracién ecolégica de los manglares. El segundo objetivo es
realizar el diagnéstico ambiental los manglares de la subcuenca y determinar las dreas con
potencial para la restauracién ecolégica.

Utilizaremos la informacién de la primera parte de la investigacién para la propuesta
de restauracion ecolégica participativa, que, si bien ya hemos disefiado, atin no puede ser
ejecutada, debido a que hace falta conocer cudles son los intereses de los habitantes de las
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localidades respecto al tema de restauracién de manglares y su interés en participar en dicho
proyecto.

1.Participacién comunitaria en la planeacion y organizacion de las actividades para la restauracion
ecolégica de los manglares

Para lograr la participacién comunitaria, primero solicitaremos la presentacién del proyecto
frente a la Asamblea General, en donde se explicardn los beneficios del proyecto para su
bienestar, asi como los futuros beneficios econémicos en caso de obtener financiamiento para
el proyecto. Serd de gran importancia identificar a los lideres de opinién para que apoyen en
la comunicacién con el resto de las localidades.

Unadelas actividades que contemplamos para este proyecto es la construccién de un vivero
comunitario para producir plantas de mangle. La produccién de dicho vivero comenzard con
la identificacién de dreas semilleras, asi como el transporte, seleccién y siembra de propagulos
en los sitios definidos para tal fin. Los propagulos recolectados podrdn mantenerse en el vivero
hasta tener las condiciones idéneas para su traslado y siembra. La plantacion se realizard en
los sitios destinados, en los que se realizard el monitoreo posterior.

Es importante mencionar que, se pretende trasmitir los conocimientos de especialistas
en restauracién a los miembros voluntarios para que aprendan a desarrollar cada una de las
actividades del proceso.

2. Diagnéstico ambiental de los manglares

Como se menciond anteriormente, el sitio propuesto para restauraciéon se encuentra dentro
del Estero El Plan (Fig. 2). En visitas previas identificamos los principales agentes de tensién
sobre este sitio, que son el cambio de uso de suelo y la modificacién del hidroperiodo debido
a la apertura artificial de la barra de arena que conecta el estero con el mar. El sitio que se
ha contemplado para utilizar como ecosistema de referencia es un drea de 17 hectdreas de
Rizhophora mangle. En dicho espacio se obtendran datos derivados de andlisis fisicoquimicos,
asi como de estructura y composicién del manglar para construir la linea base que servira para
comparar los sitios de restauracién y registrar el progreso de estos mismos en relacién con los
pardmetros determinados en el ecosistema de referencia.

Para reforzar lo anterior, realizaremos un andlisis retrospectivo del drea propuesta para
restauracién, mediante la btisqueda de ortofotos en INEGI para verificar la superficie que
estaba ocupada por manglar, complementariamente se realizard la reconstruccién histérica
de los sitios con manglar y de la transicién que tuvieron de zona forestal a zona agricola o
ganadera, esto mediante el testimonio de los actores locales que cuenten con terrenos aledafios
al manglar o que conozcan el drea, asimismo se llevard a cabo la actualizacién de los mapas de
uso de suelo de la subcuenca (Fig. 3).

También, realizaremos la descripciéon de las caracteristicas de los sitios a restaurar
que son: uso de suelo actual, condiciones hidroldgicas, presencia de auto regeneracion,
perturbaciones actuales y anteriores (presencia de incendios, modificacién o interrupcién de
los canales, presencia de especies invasivas, modificaciéon del microrelieve, etc.) y condiciones
fisicoquimicas para determinar sin son dreas con potencial para la restauraciéon ecolégica. En
este punto, la participacién de la comunidad es importante para conocer las principales causas
de los impactos y como pueden conflictuar la conservacién de los manglares con el desarrollo
econdémico.
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FIGURA 2. MAPA DE LOS SITIOS DONDE SE REALIZARAN
LAS ACTIVIDADES DEL PROYECTO DE RESTAURACION
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Fuente: elaboracién propia a partir de datos de CONABIO.

Posteriormente elegiremos la técnica de restauracién mds conveniente, que puede ser
pasiva (reduccién de perturbaciones mediante la rehabilitaciéon de canales y saneamiento
del manglar) o activa (reforestacién mediante la siembra directa propédgulos colectados en el
ecosistema de referencia o la siembra de pldntulas producidas en vivero).

Ademads, esta propuesta incluye un programa de monitoreo en las etapas de produccién,
donde se verificard la calidad y cantidad de propdgulos colectados, porcentaje de germinacién
de las semillas sembradas, crecimiento de las plantulas, asi como la calidad de las plantas
(tamarfio y presencia de plagas).
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FIGURA 3. DISENO METODOLOGICO DEL DIAGNOSTICO Y LA RESTAURACION
DE LOS MANGLARES PARA EL PROYECTO DE RESTAURACION PARTICIPATIVA
EN LA SUBCUENCA NUXCO
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5.3 Indicadores de éxito

Porlo queserefiereal seguimiento delasactividades del proyecto derestauracion, desarrollamos
indicadores de éxito ecoldgico, asi como indicadores de la parte social. Lo anterior es de suma
importancia teniendo en cuenta que todas las acciones emprendidas en torno a la restauraciéon
comunitaria deberdn tener un seguimiento para conocer los impactos que el proyecto de
restauracion ocasionard en los habitantes de las localidades y en el ecosistema que se pretende
recuperar.

Estos indicadores a su vez constituyen el monitoreo del éxito de la restauracion, lo que
permitird saber cudles son las zonas donde podria invertirse mds esfuerzo para mejorar y
analizar las causas en caso de no tener éxito.

Enelaspectoecoldgico, losindicadores estan planteados primero paralaetapade plantacion:
el porcentaje de sobrevivencia de los propagulos; segundo, para la etapa de monitoreo que
incluye las caracteristicas de las plantas sembradas (altura, didmetro y porcentaje de cobertura)
y la presencia de especies de fauna que puedan estar interactuando con el sitio intervenido
(recuperacion de las interacciones dentro del ecosistema). También se considerarédn los datos
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fisicoquimicos del sitio restaurado con relacién al ecosistema de referencia. Los indicadores de
éxito en la parte social serdn la adquisicién de capacidades gestoras y técnicas de los actores
comunitarios involucrados en el proyecto, asi como mejor organizacién y participacién en
actividades comunitarias. Un aspecto importante que considerar es la equidad de género en la
toma de decisiones equitativas entre hombres y mujeres.

Por otro lado, esperamos diferentes resultados para el proyecto, los cuales funcionardn
como indicadores de éxito secundarios. Los resultados a corto plazo son: obtener informacién
acerca del manejo, uso tradicional y aprovechamiento de los manglares, por parte de los
habitantes de la localidad, establecer dreas piloto destinadas voluntariamente e identificar
alternativas productivas sostenibles.

También, hemos considerado resultados en el largo plazo, estos son: incremento en el
conocimiento delacomunidad local acerca delos recursos y beneficios derivados del ecosistema
de manglar y los ecosistemas asociados, minimizar actividades que tengan efectos adversos
sobre el ecosistema de manglar, la autogestiéon de la comunidad para apoyos financieros con
base enlos recursos de la subcuenca, y finalmente, la diversificacién de actividades productivas
sustentadas en la conservacion del funcionamiento de los ecosistemas y en la restauracién de
los manglares con base en grupos comunitarios organizados.

TABLA 1. DESARROLLO DE LA PROPUESTA METODOLOGICA PARA EL ESTUDIO
DE PERCEPCIONES QUE SE REALIZARA DE MANERA SIMULTANEA CON LAS
ACTIVIDADES SOCIALES QUE INCLUYE EL PROYECTO DE RESTAURACION

Objetivo Objetivo

Identificar a los actores sociales
interesados o involucrados en el uso
y manejo de los humedales costeros
de la subcuenca de Nuxco

Metodologia
17 etapa: Trabajo piloto

Muestreo “Bola de nieve”

Entrevistas semiestructuradas

Involucrar a los actores, en la
planeacién y organizacién de las
actividades para la restauracién
ecolégica de los manglares

Realizar el diagnéstico ambiental
de los manglares

Metodologia

Presentacion del proyecto en la
Asamblea General

Identificar agentes de tension de
los mang]lares

Listado de actores clave

Disefio de los instrumentos para la
fase siguiente. Definir instrumentos
sig. etapa, precisar aplicacién (actores
clave u otros) y terminar de definir los
ejes temdticos

2* etapa: Colecta de datos con

informantes clave

Muestreo dirigido o intencional
Objetivo

Conocer y analizar las percepciones de
los actores locales sobre los servicios
ecosistémicos de los humedales
costeros de la subcuenca Nuxco

Identificar lideres de opinién para
facilitar la comunicacién respecto a
las actividades del proyecto

Establecer ecosistema de

referencia

Realizar andlisis fisicoquimicos

Objetivo

Involucrar a los actores, en la
planeacién y organizacién de las
actividades para la restauracion
ecoldgica de los manglares

Determinar las dreas con
potencial para la restauracién
ecolégica
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Metodologia Metodologia

Aplicacién de
semiestructuradas a actores clave

entrevistas

Guifas de campo y colaboradores
para la evaluacién del manglar

para esta encuesta

37 etapa: Taller participativo

mds importantes

Aplicacién de encuesta a los actores
clave. La escala de Likert es potencial

Listado libre: crear y organizar los
elementos de una lista e identificar los

Reconstruccién histérica de las
dreas de manglar con el testimonio
de los ejidatarios

humedales.

Linea de tiempo: marcar los eventos
mas relevantes de la historia de la
comunidad en el contexto de los

ecosistemas.

Mapeo participativo: explorar las
imagenes espaciales que las personas
tienen sobre el territorio, en particular
los humedales y sus limites con otros

en el taller

Datos cualitativos

Andlisis de la informacién obtenida

Planeacion de las actividades

Evaluaciéon de la estructura y
composicién del manglar

Andlisis retrospectivo de los
manglares: Bisqueda de ortofotos
en INEGI

Actualizacién de mapas de uso
de suelo y vegetacién

Descripciéon de los sitios a

restaurar

Realizar la restauracion

Eleccion de la técnica de

restauracion

Anilisis de datos Establecer acuerdos de respeto

y voluntariado para asegurar la
restauracién a largo plazo

respuestas de los entrevistados

Excel y Atlas.ti® Codificar plantillas
de datos y facilitar la interpretacién
y descubrimiento de patrones en

actores

Triangulacién de la

instrumentos de colecta.

Contraste por comunidad y grupo de

informacioén:
comparar resultados con diferentes

ajustan a la realidad?

Presentar resultados a pobladores ;se

(contexto internacional).

Presentar resultados a investigadores

Voluntarios para aprender técnicas | Rehabilitacion de canales vy
de restauracién Saneamiento del sitio
Monitoreo  del  sitio  de

restauracion

Generar un analisis

y  obtener puntos de

investigador ha interpretado.

comparativo
vista
complementarios a los datos que el

Aplicacién de indicadores sociales

Aplicaciénindicadores ecolégicos

Fuente: elaboracién propia.

Conclusiones

Hasta el momento, sabemos que las principales amenazas para los ecosistemas de manglar
en el drea de estudio son el cambio de uso de suelo y la modificacién del hidroperiodo en el
manglar. Sin embargo, consideramos que nuestro papel como investigadoras es el reconocer

242



L’ES POSIBLE RESTAURAR Y CONSERVAR HUMEDALES MIENTRAS SE PROMUEVE EL DESARROLLO COMUNITARIO?: UN RETO TRANSDISCIPLINARIO EN LA SUBCUENCA...

que existen causas de cardcter econdémico y cultural detrds de estas acciones.

Es importante mencionar que el éxito del proyecto de restauracién a largo plazo depende
en gran medida de las consideraciones éticas que proponemos en la parte metodolégica. Estas
constituyen el acercamiento con los habitantes de las localidades de la subcuenca Nuxco y
fomentan una relacién de respeto y correspondencia por parte del investigador hacia los
actores locales, al mismo tiempo que se impulsa el sentido de pertenencia del proyecto de
restauracion y conservacion.

Aunadoaloanterior, consideramos quelavinculaciénentre diferentes sectoresdelasociedad
reforzard el éxito del proyecto de restauraciéon y permitird contextualizar los resultados que
se obtenidos. Por esto, se tomardn en cuenta las diferentes instancias politico-administrativas
que convergen en el territorio de la subcuenca, representadas por el comisariado municipal
presente en cada uno las localidades, asi como los miembros de la Asamblea General de los
ejidos de Nuxco y de Tenexpa. Creemos que es sustancial para el desarrollo de este estudio
respetar los acuerdos o reglamentos internos preestablecidos por estas instancias, ya que
permitird el desarrollo idéneo de las actividades establecidas en las diferentes etapas de la
presente propuesta metodolégica, y facilitard el proceso de la restauracién en el aspecto social,
tanto para la fase exploratoria como para la fase de monitoreo a largo plazo.

Otro aspecto fundamental que refuerza la transdisciplinariedad de este estudio es que
se identificardn grupos sociales como Organizaciones No Gubernamentales interesadas en el
aprovechamiento sostenible o conservacién de los recursos naturales que deseen participar en
el proyecto. Aunado a ello, se pretende vincular a Universidad Auténoma de Guerrero para
que los estudiantes participen en los procesos e impulsar la investigaciéon del uso y manejo de
recursos naturales, asi como de la conservacion de ecosistemas naturales.

Con respecto al conocimiento de las percepciones de los habitantes de la subcuenca Nuxco
sobre los servicios ecosistémicos que les brindan los humedales costeros, nos permitird saber
si los impactos negativos actuales se deben a los valores y actitudes que los habitantes locales
otorgan o si existen causas subyacentes que no involucran las percepciones de las comunidades,
como las politicas publicas que se aplican en la region, la pobreza de las familias que habitan
la subcuenca, entre otras.

La propuesta metodolégica que presentamos cumplird con el objetivo de involucrar a
los actores (hasta ahora dispersos) en la planeacién y organizacién de las actividades para la
restauracion ecoldgica de los manglares., consideramos que es una metodologia valiosa para
fines de conservacién y de desarrollo comunitario, ya que nos permitird realizar el diagnéstico
de los manglares de la subcuenca combinando los aspectos ecolégicos con la perspectiva de
la comunidad, lo que a su vez facilitara establecer las dreas con potencial para la restauracion
y asegurar que las actividades de la restauracién no se verdn obstruidas por una insuficiente
consideracion de los usuarios de los manglares. No obstante, tenemos en cuenta que realizar
el estudio de percepcién de manera simultdnea con la planeacion del proyecto de restauracion
debe ser de manera cautelosa, para no inferir en los resultados que pudieran obtenerse en las
diversas etapas y construir la realidad de la subcuenca de la forma mads objetiva posible.

Finalmente, toda la informacién nos serd ttil para construir de manera integrada, de
acuerdo con los intereses de los actores locales, los planes de conservacién de los humedales
costeros de la subcuenca en el marco de las politicas nacionales e internacionales.
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Del proyecto de aula a la politica pablica: educacion y servicio en
relacion con la contaminacion por mercurio en Bogota, Colombia

Cristian Julidn Diaz Alvarez*

Introduccion

La tercera funcién misional de la universidad exige una verdadera intervencién positiva
en el medio, fundamentada en valores éticos y recias convicciones para poder responder
efectivamente ante el sufrimiento, la desigualdad, la inequidad y lo fatil (Velasco, 2012), y
no tanto desde el interés crematistico de generar una fuente complementaria de ingresos a
las matriculas. Propiamente, un programa de formacién en pregrado en el drea ambiental,
entre muchas otras cosas, deberia mantener una posicion critica ante la evidente inestabilidad
natural y social, exacerbada por el reinante modelo de crecimiento econémico, asi como una
recia conviccién para intervenir positivamente en el medio, ya sea desde la prevencién, el
control, la mitigacién y/o compensacién de la contaminacién, o desde el trabajo comunitario
o el actuar politico.

Atendiendo este llamado, una unidad académica de Ingenieria Ambiental, perteneciente
a una universidad privada en Colombia', deseaba desarrollar extensiéon solidaria bajo un
esquema de aprendizaje y servicio (Mendia, 2012), a través de proyectos que permitieran el
mejoramiento de la calidad de vida de las personas y/o comunidades en la ciudad de Bogotd
y su conurbano. Para lo cual, durante el tltimo quinquenio se formularon proyectos de aula
que pudieran catapultar proyectos formales de investigacion y extensién con potencial de
incidencia en el medio.

* Profesor y Consultor Ambiental. Lider de Investigaciones. Ingeniero Quimico, Especialista en Manejo Integrado del
Medio Ambiente, Magister en Medio Ambiente y Desarrollo, y PhD. en Pensamiento Complejo. Lider de Investigaciones
en Proyecto Axioma ® . Bogotd D.C. Colombia. E-mail: cristhian2040@hotmail.com, investigacion@proyectoaxioma.org

1 Programa de pregrado de Ingenieria Ambiental de la Universidad Central.
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En este orden de ideas, se logro articular correctamente la docencia, la investigacion bésica
y aplicada, y la extensién en un drea poco habitual en la ingenieria: los conflictos ambientales;
siendo el principal teatro de operacién las zonas urbanas, periurbanas y rurales afectadas por
la actividad minera y la industria, entre otros.

El valioso y relevante trabajo académico que se presenta en este escrito es el descubrimiento
de un problema ambiental urbano desconocido por la autoridad ambiental del Distrito Capital
de Bogota: la presencia de mercurio en la ciudad y la existencia de un ciclo urbano que estd
afectando la calidad de vida de la poblacién. Proyecto que ha permitido un empoderamiento
de sujetos politicos que, con mucho esfuerzo ante varios avatares, han consolidado nticleos de
energfa (Lamoneda, 2014) que estdn cambiando la realidad y resarciendo derechos en materia
laboral y ambiental.

Asi mismo, esta intervenciéon dinamizé el ejercicio docente en ciertos espacios formativos?
del programa de pregrado, al permitir la adecuada validacién de las hipétesis de verdad
inicial sobre la cual se soportan los distintos dispositivos pedagégicos® del silabo y el Plan de
Desarrollo de las Asignaturas - PDA, atendiendo el modelo pedagégico de aprendizaje basado
en problemas y proyectos de aula (Giussani, 2011; Universidad Central, 2013).

1. El proyecto de aula propuesto: El mercurio en los ambientes urbanos

El mercurio y sus compuestos tienden a ser potencialmente téxicos para los organismos debido
a su potencial de bioacumulacién a través de la cadena tréfica, y a su capacidad de atacar
las neuronas del cerebro e inhibir los grupos sulfhidrilo (SH) de varias enzimas esenciales.
En sintesis, causa lesion celular en cualquier tejido donde se acumule en una concentraciéon
suficiente (Diaz et al., 2018, OMS, 2017; PNUD, 2016).

Su presencia en los ambientes urbanos es posible debido a su liberacién intencional, no
intencional y accidental durante su uso en sistemas productivos, por ser constituyente de
productos de consumo masivo (lémparas fluorescentes, baterias, cosméticos, recubrimientos,
entre otros) y hospitalarios, y por ser utilizado en el sector agricola en forma de plaguicidas y
pesticidas organomercuriales. Metal pesado que se convierte en un indicador alarmante del
actual modelo metabdlico lineal de un sistema constituido por ocho millones de personas, dos
y medio unidades habitacionales y, alrededor de cuatros cientos mil unidades productivas
(Diaz y Bustos, 2018; SDF, 2016).

En mérito de esta realidad, el profesor lider del espacio formativo Gestion Integral de la
Calidad del Aire, con el apoyo de tres colegas de la unidad académica, definieron en el PDA
del afio 2011 el desarrollo de un proyecto de aula para dimensionar la presencia de mercurio
en el aire de Bogotd, cuyos resultados parciales motivaron a estudiantes para desarrollar sus
trabajos de grado en relacién con esta problematica, bajo la modalidad de trabajo escrito de
investigacion.

2 Las asignaturas son: a) Gestién integral de la calidad del aire, b) Sistemas de informacién geografica, c) Control de opera-
ciones y procesos y, d) Ambiente y empresa, éste tiltimo, un curso de modalidad de grado.

3 Los dispositivos que aplican en el curso de Gestién Integral de la Calidad del Aire son: a) el trabajo de campo, b) los estudios
de caso y, ¢) la clase.
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Las evidencias preliminares sobre la potencial existencia de mercurio en la capital
colombiana* exigieron mantener la temdtica durante seis periodos académicos en sendos
grupos del curso, mediante la discusion y la lectura critica de reportajes, notas en medios de
comunicacién, documentos, informes, normas y politicas ptblicas asociadas con las distintas
matrices ambientales y las fuentes. Trabajo académico que conté con el apoyo de profesores de
otras asignaturas, especialmente del 4rea de geomaética y del componente bdsico en ingenieria
(balances de materia y energfa).

La demostracién definitiva de la presencia de este metal pesado y la existencia de un
ciclo urbano del mismo en la capital colombiana, no sélo dinamizé atin mads el proceso de
ensefianza y de aprendizaje’ e investir de mayor credibilidad al profesor en la exposicién de
contenidos y la argumentacién, sino que logré un spin off para la formulacién y desarrollo
de proyectos de investigacién formativa, formal y propiamente dicha; asi como proyectos de

extensién solidaria y remunerada con comunidades de base y empresas del sector real (Figura
1).

FIGURA 1. PROCESO REALIZADO A CABO PARA LLEVARPROYECTOS
DE AULA HASTA PROYECTOS FORMALES DE INVESTIGACION Y EXTENSION

Invenciones y

modelos de
Extension utilidad
Solidariay *l: Procesos de
Investigacién Remunerada patentamiento
Formal, e|: Formatos B '
Proyecto de propiamente institucionaes UC Superlnter?denua
Investigacion dicha y contratos ge Industria y
. Univerci omercio
Proyecto de aula Formativa e|: Formatos *E: Universidad y
I: Plan d ol: Formatos de institucionales UC Sector Externo
el: Plan de : .
Desarrollo de la facultad oE: Departam.ento,
Asignatura PDA «E: Departamento y ;a‘:lt’|t§d y Vice
oE: Curso de Facultad ectoria

Académica
pregrado GICA
Nota: I es instrumento de gestién interna o externa y E corresponde a la Entidad dénde se lleva a cabo el trdmite.

Fuente: elaboracién propia.

Posteriormente, los resultados de investigacién y de extension fueron sistematizados como
produccién académica indizable (ponencias, articulos de divulgacién e investigacién y libros)
y prudentemente ajustados para su socializacién ante la comunidad, medios de comunicacién
y gestores de politica pdblica (Figura 2). Estas acciones permitieron no sélo mejorar los
indicadores cienciométricos de la unidad y del grupo de investigacién correspondiente, sino
que permitieron la motivacién de comunidades de base -expuestas a altas concentraciones
de mercurio- para adelantar posteriores trabajos y proyectos de extensién con el fin de
dar a conocer su situacién y exigir el cumplimiento de sus derechos, especialmente los
consagrados en la Articulos 78, 79 y 80 de la Constituciéon Politica de Colombia. De igual

4 Advertidas por el autor principal desde el afio 2007 a la comunidad cientifica nacional en las cuatro versiones del Congreso
Colombiano de Calidad del Aire y Salud Ptblica — CASAP.

5 Al exigir la actualizacién del Plan de Desarrollo de la Asignatura — PDA al permitir el andlisis y estudio de un nuevo caso.

251



Ecorocicar Economics AND SociaL-ECcOLOGICAL MOVEMENTS. S(‘IEN(‘E, POLICY AND CHALLENGES TO GLOBAL PROCESSES IN A TROUBLED WORLD

forma, se logré despertar el interés de entidades ptiblicas —de orden nacional y distrital- con
funciones relacionadas con la proteccién del medio ambiente y la salud, en lo concerniente a
la identificacién del problema y la proposicién y puesta en marcha de soluciones viables.

FIGURA 2. PRODUCTOS ALCANZADOS LUEGO DEL
PLANTEAMIENTO DEL PROYECTO DE AULA

Fuente: elaboracién propia con informacién de Universidad Central (2017).

La socializacién del saber cientifico a un publico no especializado, a través de los medios
de comunicacién, visibilizé el problema y a los afectados, incluyéndolos en la agenda
ambiental y politica del Distrito Capital y la Naciéon. Asi mismo, la Institucién —reflejada en
el Departamento de Ingenieria Ambiental- se benefici6 al convertirse en referente en este
importante y sensible asunto en Bogotd y su regién de influencia. De igual manera, se logré
un sano disentimiento con las Secretarias Distritales de Ambiente y de Salud de Bogotd sobre
la existencia del problema y el nivel de riesgo inherente; asi mismo, con el Ministerio de Salud
y Proteccién Social y la Procuraduria General de la Republica, el cual todavia se mantiene
vigente.

El climax del trabajo se ha alcanzado con el llamado del poder judicial a los profesores
participantes en el proyecto para fungir como expertos ambientales en investigaciones penales
por casos de contaminacién por mercurio y otros metales pesados (Juzgados y Fiscalia General
de Nacién); y al incidir politicamente en el poder legislativo (Cdmara de Representantes),
participando de mesas técnicas y audiencias publicas en cuanto a la presencia, contaminacién
y efectos para la salud por los metales pesados se refiere. Participaciéon que coadyuvé a la
ratificacion, por parte de Colombia, del Convenio de Minamata, el cual se encuentra a la
espera de la sancién presidencial y de revision por parte de la Corte Constitucional.

2. Escenarios Complejos y Respuestas No Lineales

En virtud de la dindmica y alcance obtenido en el otrora proyecto de aula sobre mercurio, los
posteriores trabajos académicos se operaron dentro de una realidad compleja que se suscité
a partir de las relaciones entre los distintos subsistemas en donde hubo intervencién y en
donde se presentaron efectos colaterales (individuo, comunidad, entidades publicas, empresa
privada, medios de comunicacién y poderes legislativo, ejecutivo y judicial); asi mismo,
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por las tensiones con distintos y heterogéneos actores, cuyas posiciones y manifestaciones
evidentes o imperceptibles dependen de procesos interdefinibles y mdltiples de dificil
identificacién o prevision, los cuales resultan de la confluencia de diversos factores no aislados
y fuerzas impulsoras que a veces sobrepasan el quehacer académico (Garcia, 2006). Entre
estas manifestaciones se encuentran el interés financiero y el lucro, la necesidad de ahorro
y reduccién del gasto, la salvaguarda de la salud y la vida, la proteccién de los sistemas
naturales, la busqueda de la verdad y de la justicia ambiental, las ansias de poder, y el interés
politico, entre otros.

Lacomplejidad del asunto también se verificé cuandolas repuestas del sistema —reflejadoen
los diferentes actores, sus relaciones y las condiciones de contorno- dejaron de ser predecibles;
toda vez que se esperaba una buena réplica por parte de las autoridades ambientales y de
salud del distrito y del conurbano, la cual fue totalmente opuesta al vilipendiarse el trabajo
realizado; asi mismo, el volumen de requerimientos juridicos por parte de terceros y la presion
de algunos medios de comunicacién por mostrar una realidad parcial con un fin amarillista.

Lo mds sorprendente del caso fue el cambio de actitud institucional hacia el proyecto;
pasando de un frenesi por la visibilidad en medios de comunicacién, a un distanciamiento
por los advertidos efectos colaterales del proyecto, a saber: i) las recurrentes citaciones por
parte de la Fiscalia General de la Nacién, a través de su Cuerpo Técnico de Investigacién —
CTL ii) La referencia técnica para varios procesos legales en juzgados del Distrito Capital; iii)
La presion de los actores denunciados puablicamente y; iv) La envidia de cuadros directivos
por la pérdida de visibilidad de otros proyectos en curso y de sus unidades académicas. Al
final, el equipo de trabajo se diluyé y el lider del proyecto fue despedido sin justa causa por
las directivas de la institucién.

Ala complejidad de este asunto se le suma la heterogeneidad y relatividad de los puntos
de vista de los distintos observadores del problema identificado, quienes, influenciados por
el contexto, la historia y el espiritu, actuaron a partir de los modelos mentales adquiridos por
la educacién previa, la exposicién a bibliografia, a las experiencias vividas, al medio cultural,
a los paradigmas previos y, a las creencias religiosas y sus propios intereses (Ciurana, 2007;
Diaz, 2013). Esto se valida a partir de las distintas posiciones planteadas por los diversos
actores, quienes todavia conciben aisladamente el asunto, ya que para algunos el problema es
netamente técnico, para la comunidad el escenario es un ejemplo de conflicto ambiental, para
los académicos es un excelente estudio de caso de justicia ambiental, para los actores politicos
es una oportunidad para catapultarse en las esferas del poder, para los entes de control es
un asunto de Gobierno, o como un tema juridico para el poder judicial. Pero ninguno de los
actores lo considera como un problema complejo.

253



Ecorocicar Economics AND SociaL-ECcOLOGICAL MOVEMENTS. SCIEN(‘E, POLICY AND CHALLENGES TO GLOBAL PROCESSES IN A TROUBLED WORLD

FIGURA 3. LA HETEROGENEIDAD DE LOS DISTINTOS
ACTORES EN EL PROBLEMA COMPLEJO ABORDADO
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Fuente: elaboracién propia con imdgenes institucionales de la Procuraduria General de la Nacién, la Fiscalia
General de la Nacién, el Ministerio de Salud y Proteccién Social, la Cdmara de Representantes, la Secretaria de
Ambiente del Distrito Capital y el Sindicato de Trabajadores de la Industria del Vidrio.

Es por esto que, a lo largo de la experiencia académica del equipo de trabajo, se presentaron
tanto el estado de irresolucién, duda y confusién cuando se intent6é dimensionar y comprender
el tejido de eventos, acciones, interacciones, retroacciones, determinaciones y azares que
constituyen el mundo fenoménico del problema del mercurio en Bogotd — Regién, como la
dificil estandarizacién del pensamiento, asi como su sistematizacién, comunicacién y réplica
a través de medios formales como ponencias, articulos, libros y medios de comunicacién;
algo que Edgar Morin y colaboradores (2006) ya habian advertido en su libro Educar en la Era
Planetaria.

3. Dificultades a tener en cuenta en futuros proyectos

Para el desarrollo de proyectos de esta naturaleza, con varios efectos colaterales, el compromiso
social y la practica pedagodgica en el &mbito universitario tiene que atender y resolver varios
inconvenientes, entre los cuales se pueden enunciar:

* Los valores éticos institucionales no necesariamente son compartidos por el personal
académico, administrativo y /o estudiantes; de tal forma que la prioridad de responder ante el
sufrimiento de los otros queda relegada ante objetivos cienciométricos y de ranking, asignaciéon
presupuestal, procesos y procedimientos burocratizados e intereses personales.

¢ La credibilidad de la Academia ha perdido su valor social, de tal forma que los resultados,
informacién y datos rigurosamente obtenidos pueden ser vilipendiados en cualquier momento
a través de sistemas masivos de comunicacion, redes sociales o0 comunicados de prensa, lo que
obliga a tener oficinas de prensa y juridicas para contrarrestar los ataques y blindar legalmente
los productos académicos y los investigadores.
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¢ La dificultad para formalizar los proyectos de extensién solidaria dentro de la estructura
académico administrativa de la institucién, ya sea por la exigencia de réditos financieros, los
egos de algunos miembros de la comunidad universitaria o la resistencia de las comunidades
de base y beneficiarias para poner por escrito y normalizar los compromisos, objetivos,
alcances, recursos y responsabilidades del proyecto.

* La enajenacion de los estudiantes ante la realidad nacional, reduciendo asf su capacidad
de pensamiento critico y de argumentacién; y por ende, su falta de interés por mejorar la
realidad existente.

Finalmente, un asunto a tener en cuenta en las intervenciones de este tipo es contar con un
verdadero, sincero e irrestricto apoyo institucional al proyecto y a los profesores involucrados;
principalmente ante las secuelas producto de la denuncia de los conflictos ambientales, del
empoderamiento de comunidades de base, de las propuestas para el cumplimiento y/o
sobrepaso de la normativa ambiental vigente y, la visibilidad ante entes de comando y control
fiscal, ambiental y judicial.

Conclusiones

La experiencia académica expuesta logré fomentar el interés de la comunidad sobre los
problemas que los aquejan, y la comprension de los conceptos y métodos de la ciencia, la
técnica y la tecnologia, propiamente en lo relacionado con la contaminacién por mercurio en
ambientes urbanos; De igual manera, y por encima de todo, le permiti6 a distintos actores
contar con herramientas para iniciar procesos mucho mds formales para tratar resarcir sus
derechos y alcanzar la solucién éptima anhelada, luego de afios de olvido por parte de los
distintos organismos estatales y distritales de control.

Es importante resaltar que la funcién social de la Universidad conlleva, en casos como
el expuesto, a tener que afrontar debates que trascienden la frontera académica, teniendo un
impacto mds directo en la sociedad. Sin embargo, més alld de los proyectos, los resultados
obtenidos, los indicadores cienciométricos y la noticia, hay implicaciones juridicas que es
menester prever, como las potenciales respuestas que se generen desde los distintos actores
que se consideren afectados por la intervencién realizada.

La experiencia evidencia que el conocimiento y su proceso de generacién, publicaciéon y
transferencia no es neutral, ya que —al desarrollarse en un contexto especifico- atiende intereses
propios o colectivos; que para este caso, corresponden al mejoramiento de la calidad de vida de
las personas, la alerta y suministro de informacién a la comunidad y autoridades ambientales,
la incidencia en la politica ptblica, y por default, el reconocimiento de los investigadores y el
engrandecimiento de la imagen institucional.

La extension solidaria de alto riesgo debe realizarse, con las respectivas precauciones, por
parte de las universidades y centros de investigacion, ya que existen muchas comunidades
necesitadas que no cuentan con los recursos necesarios para desarrollar proyectos o contratar
firmas de consultorfa. Este riesgo debe ser asumido como parte de la funcién social de la
Universidad.
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Introduccion

El presente trabajo tiene como objetivo relacionar los conceptos de deuda externa y deuda
ecolégica. Para ello, en primer lugar enfatizaremos sobre el efecto de la toma de deuda
monetaria a través de diversos mecanismos y actores financieros bajo el modelo de valorizacién
financiera (1976-2001). En particular, nos centraremos en el proceso de endeudamiento externo
en Argentina en ese periodo y las consecuencias que tiene en el sector externo.

En este sentido, en un segundo lugar analizaremos la matriz exportadora de Argentina
ya que es el sector donde se generan las divisas necesarias para el pago de dicha deuda y de
sus intereses. Bajo este marco, vincularemos la matriz con las tensiones socioambientales que
ocurren en el pafs. De esta manera, introduciremos la categoria de intercambio ecolégicamente
desigual, entendiendo a este como los flujos de materiales y energia escasamente remunerados
hacia el resto del mundo (Peinado, 2015).

El intercambio ecolégicamente desigual si bien puede estar permitiendo evitar el
recrudecimiento de la restriccién externa’ (via acumulacién de divisas) y garantizando el pago
de intereses de la deuda, implica procesos de reduccién del capital natural (Peinado, 2015).

* Universidad Nacional de Rosario, Argentina. E-mail: gpeinado@fcecon.unr.edu.ar; ppiccolo@fcecon.unr.edu.ar;
amora@fcecon.unr.edu.ar; fguisen@fcecon.unr.edu.ar; brunoferrari@hotmail.com; jganem@fcecon.unr.edu.ar

1 El fenémeno de la restriccién externa refiere a la imposibilidad de lograr un crecimiento sostenido en una economia por la
dificultad para obtener divisas.
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A través de los indicadores biofisicos, como la huella ecolégica (Global Footprint Network) y la
biocapacidad disponible podemos visualizar esta problematica.

Este desarrollo tedrico permite evidenciar las tensiones entre la sustentabilidad econémica
y la sustentabilidad ambiental, asi como la provisién de sustentabilidad ecoldgica a los paises
centrales (Peinado, 2019). En ese sentido, se pretende visibilizar las conexiones que transforman
a los paises deudores financieros en acreedores de una creciente deuda ecolégica.

Si bien el concepto de deuda ecoldgica abarca distintos factores, nos centraremos en la
deuda contraida por los paises centrales a través de la desposesion de los recursos naturales
por su venta subvaluada, es decir, en el intercambio ecol6gicamente desigual. Sin embargo, el
concepto de deuda ecoldgica incluye también la importacién de residuos téxicos, la biopirateria
y la deuda de carbono (Aguilar Gonzdlez, 2013; Villalba, 2008; Colectivo de Difusién de la
Deuda Ecolégica (CDE), 2003).

La deuda ecoldgica, bajo este andlisis tedrico, es una herramienta interdisciplinar para
denunciar la insostenibilidad ecolégica y social de nuestra regién y cuestionar los mecanismos
de dominacién de los paises centrales invisibilizados por la legitimidad de la deuda externa.

Objetivos

El objetivo principal del trabajo es poder vincular los conceptos de deuda externa y deuda
ecoldgica. Si bien estas categorias conceptuales no se relacionan directamente, podemos
encontrar sus vinculos a través de variables econémicas y biofisicas. En este sentido, los
objetivos especificos apuntan a:

¢ Relacionar el proceso de endeudamiento externo y el pago del mismo a través del
aumento de la presién sobre la matriz exportadora.

* Analizar la estructura exportadora de Argentina y su vinculo con el comercio
internacional para visualizar si existe un intercambio ecolégicamente desigual (factor
componente de la deuda ecoldgica).

* Verificar si este intercambio ecolégicamente desigual derivé en una pérdida ecolégica,
es decir, en un achicamiento de la capacidad de carga de cada pais por el aumento de la huella
ecoldgica.

Metodologia y fuentes

Para el andlisis de las variables citadas utilizaremos tanto indicadores monetarios como
biofisicos. Los primeros serdn elaborados con datos del Ministerio de Economia y el Instituto
Nacional de Estadisticas y Censos (INDEC). Se trata de datos relacionados con la composicién
de la deuda externa y la estructura de la matriz exportadora argentina.

En lo que respecta a los indicadores biofisicos trabajaremos con la Huella Ecolégica, que se
define como “el drea de tierra y agua biol6gicamente productiva que se necesita para producir
los recursos que consume un individuo, poblacién o actividad y para absorber los residuos
que ello genera, considerando la tecnologia y gestion de recursos imperante” (World Wildlife
Fund, 2012: 135).
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Para su dimensionamiento se la compara con otro indicador biofisico como es la
biocapacidad disponible. Esta es entendida como la capacidad de los ecosistemas para
producir materiales bioldgicos ttiles y absorber los materiales de desecho generados por
los seres humanos, utilizando los actuales esquemas de gestién y tecnologias de extraccion.
Tanto la Huella Ecolégica como la biocapacidad se expresan en hectdreas globales (hectdreas
biolégicamente productivas de tierra de productividad media, GHA).

La diferencia entre ambos indicadores permite conocer el nivel de deuda o de reserva
ecoldgica existente. En este trabajo se utilizan los datos proporcionados por la Global Footprint
Network en www.ecologicalfootprint.org.

1. Resultados y discusion
1.1. El Endeudamiento Externo: pilar del modelo de valorizacion financiera

En el contexto econémico de la tiltima dictadura militar (1976-1983) se implement6 un cambio
del patrén de acumulacién de capital, dejando atrds la segunda etapa de la industrializacién
por sustitucién de importaciones e instaurando un proceso de acumulacién basado en la
valorizacién financiera que se mantuvo hasta la crisis del 2001. En este marco, y en el contexto
del auge de los flujos financieros a nivel mundial, tuvo lugar un dréstico viraje tanto en las
caracteristicas de los deudores y los acreedores externos como en la dimensién y el papel que
cumplia el endeudamiento externo en la economia argentina.

En ese periodo, la deuda externa cumplié un papel central. El mecanismo implementado,
conocido como “bicicleta financiera”, consistié en una toma de deuda externa por fracciones
del capital dominante, que luego colocaban en activos financieros en el mercado interno
para aprovechar el diferencial entre la tasa de interés local e internacional. Dicho diferencial
le permitia al capital obtener una ganancia financiera que, posteriormente, era remitida al
exterior en un proceso de fuga de capitales. De esta manera, a diferencia de lo que ocurria
durante la segunda etapa de la industrializacién sustitutiva®, la fuga de capitales al exterior
estuvo intrinsecamente vinculada al endeudamiento externo.

El modelo de valorizacién financiera fue posible por tres procesos fundamentales
propiciados por el Estado. En primer lugar, asegurd una tasa de interés interna mayor a la
internacional a través de su propio endeudamiento. Por otra parte, el mismo sector ptiblico
propici6 las divisas necesarias que posibilitaron la fuga de capitales. Por tltimo, se llevé a
cabo un proceso de estatizaciéon de deuda externa privada, lo que permitié al capital iniciar
nuevas etapas de endeudamiento (Manzanelli, Barrera, Wainer, y Bona, 2015).

Este patrén de acumulacién derivé en dos restricciones de diferente tipo. En primer lugar,
la salida de divisas al exterior en concepto de pago de intereses a los acreedores externos,’
que durante la etapa 1975-2001 se expandié al 16% anual y acumulé al final del periodo 117
mil millones de délares. En segundo lugar, la fuga de capitales locales al exterior, cuyo monto
acumulado al final del periodo lleg6é a 138 mil millones de délares (Manzanelli, Barrera,

Wainer, y Bona, 2015).

2 Para los procesos de fuga de capitales y restriccién externa en los procesos de sustitucién de importaciones ver Braun y Joy
(1981) y Diamand (1973).

3 Los organismos internacionales de crédito, los bancos transnacionales y los tenedores de bonos o titulos emitidos tanto por
el sector publico como por el sector privado.
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GRAFICO 1. EVOLUCION DE DEUDA EXTERNA.
MILLONES DE DOLARES. ARGENTINA. 1994-2016
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Fuente: elaboracién propia en base a datos del Ministerio de Economia, Argentina.

GRAFICO 2: EVOLUCION DE LOS INTERESES DE LA DEUDA.
MILLONES DE DOLARES. ARGENTINA. 1994-2016
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Fuente: elaboracién propia en base a datos del Ministerio de Economfa, Argentina.

Como se puede observar en los graficos 1 y 2, el proceso de deuda externa crecié un
70,52% entre 1994 y 2000 y sus respectivos intereses crecieron mds de tres veces en el mismo
periodo. Este proceso agudiz6 la restriccion externa generando una presién sobre las cuentas
externas debido a la necesidad de divisas para el pago de los intereses de la deuda, no sélo en
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el periodo citado sino luego de la crisis del 2002. Por el contrario, si tomamos el periodo de la
posconvertibilidad (2003-2014) observamos que la deuda disminuyé en un 12% y la carga de
los intereses sobre las cuentas externas se redujo a la mitad. Este proceso de desendeudamiento
tuvo su correlato con la profundizacién de la reprimarizacién de las exportaciones.

1.2. La posconvertibilidad (2003-2015). Reprimarizacién econdémica e intercambio
ecolégicamente desigual

El modelo de valorizacién financiera derivé en una de las mds profundas crisis de la historia
argentina (1998-2002). Luego de la salida del régimen de la convertibilidad®, la economia
argentina exhibié un desempefio destacado que se reflej6 en buena parte de sus indicadores.
En materia externa hubo un superdvit holgado que hizo posible una importante acumulacién
de reservas internacionales hasta 2010. Este ingreso de divisas por el canal comercial permiti6
que se diese un proceso de desendeudamiento, sin generar mayores tensiones en el sector
externo hasta la finalizacién de la primera década del nuevo siglo. En este marco, en el afio 2006
se cancel6 de forma anticipada la totalidad de la deuda remanente con el Fondo Monetario
Internacional (Schorr y Wainer, 2014).

Luegodelacrisisyapartir delafio2003 sealteraronmuchos delosbasamentos fundamentales
sobre los que se sostuvo el modelo previo aunque se observaron continuidades en la estructura
econémica. Por un lado, se mejoraron visiblemente ciertos indicadores macroeconémicos
como el nivel de empleo, de producto, produccién industrial y la distribucién del ingreso.
Sin embargo, se consolido un patrén productivo concentrado y extranjerizado (Gaggero,
Schorr, y Wainer, 2014) y una insercién con el mercado mundial basada en la exportacién de
commodities y productos asociados a estos propias del modelo anterior.

GRAFICO 3: ESTRUCTURA EXPORTADORA.
MILLONES DE DOLARES. ARGENTINA. 1992-2016
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Fuente: elaboracién propia en base a datos del INDEC y Ministerio de Economia, Argentina.

4 Régimen implementado en 1991 siguiendo los lineamientos del modelo de valorizacién financiera y las pautas establecidas
por organismos internacionales.
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En el gréfico 3 se puede observar la concentracién de los de los productos primarios y sus
derivados (manufacturas de origen agropecuarios, MOA) en la estructura exportadora. Esta
tendencia se profundizo en la posconvertibilidad donde pasaron de representar el 55% en el
afio 2003 al 64% en el 2015. Esta forma de insertarse en el mundo a partir de la acentuacién de
la matriz exportadora-primaria con eje en la extraccién y exportaciéon de recursos naturales (y
manufacturas derivadas), hace que la explotacién de la naturaleza asuma un lugar central en
el patrén de acumulacién y reproduccién del capital (Belloni & Peinado, 2013).

Dicha relacién en el comercio internacional da lugar a lo que denominaremos intercambio
ecolégicamente desigual. A través de esta teorfa, se plantea el hecho de que un patrén de
comercio internacional financieramente equilibrado (exportaciones e importaciones por
el mismo monto monetario), puede también ser ecolégicamente desigual por medio de un
desbalance del contenido de recursos naturales (en términos de materiales y energfa) de las
exportaciones netas (Muradian & Martinez-Alier, 2001). Para poner a prueba la existencia de
este mecanismo desigual se han utilizado indicadores biofisicos construidos en el marco del
andlisis de flujos de materiales del campo de la Economia Ecolégica. Bajo este marco tedrico se
trabaja con la Huella Ecolégica y la biocapacidad neta disponible con el objetivo de visibilizar
los impactos de las actividades econémicas, y en especial del actual patrén de insercién
externo, en el capital natural de la economia nacional®.

Si se compara la participacién del sector externo frente al consumo doméstico en el
producto en délares y hectdreas globales, se puede apreciar que el peso del sector externo se
torna superior frente al consumo doméstico.

GRAFICO 4. PRINCIPALES AGREGADOS DE LAS CUENTAS NACIONALES.
DOLARES CORRIENTES Y GHA PER CAPITA. ARGENTINA. 2008
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Fuente: elaboraciéon propia en base a datos de CEPAL-CEPALSTAT y Global Footprint Network en World
Wildlife Fund (2012).

5 Para un estudio de la regién con otros indicadores biofisicos como la huella hidrica o la balanza fisica ver Ganem, Peinado,
Piccolo y Valerio (2015).
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De esta manera, a través de la Huella ecoldgica, se observa que el saldo comercial favorable
de Argentina es factible en el marco del alza del precio de los commodities a través de una
elevada utilizacién de sus recursos naturales. En este sentido, el balance comercial en ddlares
ademads de tener un peso cada vez mds importante de las importaciones de bienes de capital
e insumos (Belloni & Peinado, 2013), tiene una dindmica altamente deficitaria en términos de
recursos naturales por el cardcter intensivo de las exportaciones argentinas.

Por su parte el trabajo de Walter, Brun, Pérez Manrique, Gonzdlez Martinez y Martinez
Alier (2013) a través de la Balanza comercial fisica también visibiliza la situacion de Intercambio
ecolégicamente desigual que enfrenta Argentina.

GRAFICO 5. BALANCE COMERCIAL FISICO Y MONETARIO.
MILLONES DE TONELADAS Y MILLONES DE US$ DEL 2000. ARGENTINA. 1970-2009
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Fuente: Walter, Brun, Pérez Manrique, Gonzdlez Martinez y Martinez Alier (2013: 95).

En el grafico 5 se aprecia como la tendencia creciente de las exportaciones en términos
monetarios se encuentra asociada a una creciente exportacién de materiales y energia en
términos fisicos, mientras que el crecimiento en términos monetarios de las importaciones no
se encuentra tan asociado a incremento en los voltiimenes de materiales y energia importados.
El Intercambio ecolégicamente desigual queda claramente expresado en afios como 2000 en
los que mientras el saldo comercial en términos monetarios fue cercano a cero (es decir una
balanza comercial monetaria relativamente equilibrada), el saldo comercial fisico fue altamente
deficitario para Argentina. A partir de alli comienzan a mejorar los términos del intercambio
para paises periféricos como Argentina, pero aun siendo desfavorables. “Esta figura ilustra
asf la trampa en la que Argentina se encuentra, en la que, para aumentar sus ingresos necesita
exportar crecientes cantidades de materiales. Pero, ;a qué costo socio-ambiental?” (Walter,
Brun, Pérez-Manrique, Gonzdlez Martinez, & Martinez Alier, 2013: 96)

Asi, la insercién de Argentina en la economia mundial esconde un balance deficitario en
términos de materiales y energia que implica una reduccién inmediata del capital natural
determinada por los recursos no renovables (minerales e hidrocarburos), y que presiona
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directamente sobre la biocapacidad existente al implicar desgaste y erosién de las aptitudes
naturales de recursos renovables.

GRAFICO 6. COMPOSICION DE LAS EXPORTACIONES
SEGUN LA HUELLA ECOLOGICA. ARGENTINA. 1992-2012
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Fuente: elaboracién propia en base a datos de www.ecologicalfootprint.org

Observando el grafico 6 podemos ver que la huella ecoldgica de las exportaciones se
increment6 un 96% en el periodo 1992-2012, cambiando su disposicién. En este sentido, se
destaca la categoria tierra arable que present6 una expansion del 113% poniendo de manifiesto
la preponderancia de los productos primarios (en especial, la soja) en las exportaciones. Si
comparamos este aumento de la huella ecolégica con la biocapacidad en términos per cépita,
tomando como afio base 1992, podemos concluir que hubo un incremento del déficit ecolégico
cercano al 30%. Esto es producto tanto de una caida en la biocapacidad como del aumento de
la huella ecolégica de ltas exportaciones producto de una utilizacién intensiva de recursos.
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GRAFICO 7. DIFERENCIA ENTRE BIOCAPACIDAD Y HUELLA ECOLOGICA DE LAS
EXPORTACIONES (PER CAPITA). BASE 100=1992. ARGENTINA. 1992-2012
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Fuente: elaboracion propia en base de datos base a datos de www.ecologicalfootprint.org

Conclusiones

En este trabajo visibilizamos a través de los indicadores monetarios y biofisicos como los
procesos de endeudamiento en Argentina se tradujeron en un incremento del intercambio
ecolégicamente desigual y el aumento del déficit ecolégico, es decir, la reduccién del capital
natural. Esto profundiza la dependencia hacia los paises centrales debido, por un lado
a un proceso de endeudamiento previo y, por otro lado, a la consolidacién de una matriz
exportadora centrada en productos primarios que se utiliza para pagar dicho endeudamiento
y sus intereses.

Asf se vislumbra como la deuda externa y la deuda ecolégica estdn vinculadas (Aguilar
Gonzdlez, 2013). La obligacién de pagar la deuda externa y sus intereses obliga a conseguir
un excedente monetario que como podemos observar, en gran parte, proviene del proceso de
reprimarizacién econémica y de un intercambio ecolégicamente desigual. Esto profundiza un
patrén de dependencia entre paises acreedores de deuda externa (paises centrales) y paises
acreedores de deuda ecoldgica (paises periféricos) ya que solo la primera es reconocida.
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Responding to economic and ecological deficits

Jonathan Harris*

Introduction

Macroeconomic theory was shaken up in the wake of the 2008 financial crisis, with neoclassical
approaches proving inadequate to analyze or respond to the need for policy action. Despite
efforts to return to more conventional macro perspectives, a continuing re-evaluation of
economic theory has important implications both for traditional economic concerns such as
employment and inflation, and for ecological issues and the climate crisis. One important
aspect of this reorientation of theory is the analysis of economic and ecological deficits.

To some degree, the aftermath of the fiscal crisis led to a rebirth of Keynesian theory and
policy. In the simplest terms, a classical or neoclassical view is best suited to a stable and
growing economy, so that an economy that suffers from severe instability, and as a result
plunges into major recession, necessitates a rethinking of classical principles, exactly the
process that led Keynes to propose his alternative view in the 1930’s. A somewhat similar
rethinking was initiated by the financial crisis, but has been left incomplete, especially in terms
of its ecological implications.

In the urgent situation of 2008/2009, when the economy of the United States and in
many respects the entire world economy hovered on the brink of a new Great Depression,
policymakers in the U.S. turned to Keynesian solutions: government action to rescue the
banking system and to stimulate the economy through expansionary fiscal and monetary
policy on a massive scale, significantly increasing fiscal deficits in the process. European policy
makers were slower to adopt such measures, but there is considerable evidence that large-scale
stimulus in the United States and in China saved the world economy from a 1930’s-type fate.

* Tufts University Global Development and Environment Institute. E-mail: malgioglio@fcecon.unr.edu.ar
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At roughly the same time as the economic crisis unfolded, awareness was growing of
the urgency of environmental problems, especially climate change. One of the features of the
economic stimulus program adopted under the Obama administration in 2009 was a significant
“green” component, including such measures as investment in energy efficiency, renewable
energy, and other green spending. Green stimulus government spending in China was even
higher, at over $200 billion (Tienhaara, 2018).! Thus the response to the economic crisis also
involved at least a partial response to environmental crises as well.

The practical evidence of the success of Keynesian policies, including “green” investment,
has not lead to a major change in either macroeconomic theory or practice. The European
Central Bank eventually followed the lead of the U.S. Federal Reserve, adopting monetary
expansion and “quantitative easing”, expanding the monetary base and implicitly accepting
that classically-oriented policies of austerity were a mistake, but there was no rush in the
economics profession either in the U.S. or Europe to revise standard economic theory. Once
economies had recovered significantly enough to reduce the immediate crisis and risk of
collapse, it seemed that standard approaches were once again good enough to analyze economic
developments, with perhaps a grudging nod to the temporary need for fiscal and monetary
stimulus. Potentially larger-scale green Keynesian polices, such as extensive investment in the
solar power, especially in high-potential areas such as southern Europe or the U.S. South and
Southwest, have not been pursued.

Some critics have argued that “green” Keynesianism presents an apparent paradox: if
green Keynesian policies are effective at promoting growth they will likely be harmful to the
environment, yet if they are environmentally effective they will not encourage much growth
(Blackwater, 2012). But the key to resolving this paradox is to think about how economic
activity can be specifically directed with Keynesian policies.

Instead of thinking of consumption (C), investment (I), and government spending (G) in
the aggregate, we can divide each of these terms into a component that is resource- and energy-
intensive and another that is more environmentally benign. Thus, it is possible to achieve
a growing economy (measured in terms of employment and well-being) while reducing
throughput—the flow of inputs into the economy and outputs of wastes and pollution into
the environment. As I have suggested elsewhere:

We can distinguish between those macroeconomic aggregates that should be strictly limited — resource-
intensive consumption and investment, and energy-intensive infrastructure — and those that can
expand over time without negative environmental consequences. The latter would include large areas of
health, education, cultural activity, and resource- and energy-conserving investment. . . there is plenty
of scope for growth in economic activity concentrated in these categories, without growth in resource
throughput, and with a significant decline in the most damaging throughput, that of carbon-intensive

fuels (Harris, 2013: 72).

There is an extensive debate on the possibility of achieving “absolute decoupling” —
reducing overall resource inputs, specifically carbon-based fuels, while “growing” the
economy. Advocates of “degrowth” argue that absolute decoupling is unlikely to be possible,
meaning that consumption must be reduced if carbon reduction targets are to be achieved
(Victor, 2008; Jackson, 2009; Martinez-Alier, Joan et al., 2010; Kallis et al., 2012; Kallis, 2018).
But regardless of whether we anticipate only “relative decoupling” — reducing the carbon

1 http:/ / www.wri.org/resources/ charts-graphs/ green-stimulus-spending-country.
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intensity of the economy — or absolute decoupling, some form of green Keynesian policies
will be essential to redirect economic activity away from a carbon-intensive path (Pollin, 2015,
2018).

The use of Keynesian policies, whether conventional or “green”, raises the issue of deficits.
Keynesian policy, of course, often involves fiscal deficits. A well-established conservative
critique of Keynesianism claims that it attempts to achieve short-term stimulus at the expense
of increased deficits and debt, which will ultimately damage the economy, most likely through
inflation but also possibly through an eventual sovereign debt crisis. Numerous predictions of
ruinous inflation by conservative critics of the Obama stimulus failed to materialize, but the
issue of deficits and long-term debt remains an important issue.

Another kind of deficit is also relevant to green Keynesian analysis and policy. Ecological
deficits, not a traditional concern of mainstream economics, have been introduced as an
important topic by measures such as the Genuine Progress Index (Talberth et al., 2007; Talberth
and Weisdorf, 2017) and ecological footprint analysis (Wackernagel and Rees, 1996). These
ecological economics perspectives emphasize that economic growth is typically accompanied
by increased resource and environmental demands, often in excess of regional or planetary
capacity. Just as a traditional deficit arises from government spending in excess of its revenues,
an ecological deficit is created when an economy withdraws resources in excess of the
ecosystem’s capacity to renew them, or overloads the ecosystem with waste outputs in excess
of its ability to absorb them. There are various ways of measuring such ecological deficits,
discussed further below. A prime goal of green Keynesianism must be to reduce or eliminate
ecological deficits.

In the years since the financial crisis, both economic and ecological deficits have increased.
This poses a challenge for “green Keynesian” policy. It is therefore necessary to have effective
analyses to measure and respond to ecological deficits, and policy measures to deal with
economic deficits.

This paper proposes anew approach to measuring ecological deficits, and a new perspective
on economic deficits and debt. The analysis involves reconceptualizing economic growth and
degrowth and provides an alternative to current U.S. policies under the Trump administration,
which are contributing to widening both deficits.

1. Measuring ecological deficits

The best-known measure of ecological deficits is the ecological footprint concept. This measures
the use of ecological assets “including plant-based food and fiber products, livestock and fish
products, timber and other forest products, and space for urban infrastructure,” including
for waste absorption, and compares it to biocapacity measured in standardized hectares of
global average productivity.? When asset use as measured by the ecological footprint exceeds
available biocapacity, there is an ecological deficit, for a country, region, or the world as a
whole. The global ecological deficit is estimated at 70% of global biocapacity, or as the Footprint
Network more dramatically puts it, “humanity uses the equivalent of 1.7 Earths to provide the
resources we use and absorb our waste.”

2 See https:/ / www.footprintnetwork.org / our-work / ecological-footprint/
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A basic principle for ecological macroeconomics should be that resource use should not
exceed biocapacity, and the ecological footprint analysis broadly indicates that this principle
is being violated for the world as a whole, as well as for major countries and regions including
as the United States, the European Union, and China. A more disaggregated view of the
ecological footprint, however, reveals some serious shortcomings of the measure.

The footprint analysis divides land (and water) types into five major categories: built-up
land, cropland, fishing grounds, forested land, and grazing land, with an additional category
for carbon emissions, based on a theoretical estimate of how much land would be required to
absorb carbon emissions. The methodology used calculates “global hectares” based on world
average biological productivity for each type of land use for a given year.

One result of this methodology is that the biocapacity and footprint for the category of
cropland are identically equal, indicating neither surplus nor deficit. (The identity is left
unchanged by either expansion of cropland area or change in cropland productivity. For
example, a 10% increase in global average cropland productivity would increase both cropland
biocapacity and footprint by 10%, cancelling out exactly.) The same notional equivalence is
applied to built-up area: its “productivity” is considered to be exactly what is needed for the
functions of urban or suburban use. For fishing grounds, forest products, and grazing land the
total global biocapacity in each case exceeds the footprint of human use (see Table 1).

TABLE 1. GLOBAL ECOLOGICAL FOOTPRINT AND BIOCAPACITY"

2014 trillion = Carbon Built- Cropland Fishing Forests Grazing  Total  Total
global up land grounds lands  without with
hectares carbon carbon

Biocapacity

Footprint
Surplus/deficit VRS

Source: authors” calculation.

This breakdown of land use means that if we sum up total global biocapacity and total
global footprint excluding carbon emissions, the result is a global surplus: global biocapacity
for 2014 was approximately 12.2 trillion standard hectares, while footprint requirements were
approximately 8.2 trillion hectares, resulting in a net global surplus of 4 trillion hectares. But
when the carbon category is included, this surplus turns into a deficit of 8.2 trillion hectares
(Table 1). Thus the global ecological deficit, as estimated by footprint analysis, is entirely due
to excessive carbon emissions. The forest, fishing, and grazing land categories each show a
surplus, while cropland and built-up land show an exact balance as a necessary result of the
methodology employed.

For purposes of ecological macroeconomics, this approach has serious problems. Taken at
face value, it indicates no significant ecological problems with cropland, forest land, grazing
land, and fisheries, since each category shows either a surplus of biocapacity over human use
or, in the case of cropland, an exact equivalence. Conceivably deficits in these categories could
arise at some point in the future if demand for forest products, fishery products, or grazing

3 http:/ / data.footprintnetwork.org/ # / country Trends?cn=5001&type=BCtot, EFCtot
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land grew significantly; but for cropland there will never be a deficit. Even if, for example,
soil depletion cut agricultural productivity in half, this would simply reduce both output and
biocapacity by the same amount, still giving an exact equivalence between the two.

The forest measurement is also problematic, since it compares total forest area to annual
demand for forest products, converted into area terms via the global hectares methodology. This
means that Brazil, for example has a large surplus of forest biocapacity, which in turn drives
a large surplus in its ecological footprint as a whole. But this does not mean that there is no
significant deforestation occurring in Brazil. It only indicates that demand for forest products
in a single year is not sufficient to deforest the entire Brazilian Amazon, thereby confusing
stocks (of standing forest biomass) and flows (of forest biomass annual harvest). Clearly, this
is not the measure we should seek to indicate ecological deficits in forest management.

Even the carbon measure, which is what drives the “1.7 Earths” overall planetary deficit,
has a significant problem. Suppose that it was possible, at some point in the future, to reduce
global carbon emissions by 67%. If the other land use and biocapacity categories remained at
about the same level, the deficit due to the remaining carbon emissions would be exactly offset
by the surplus in forests, fishing, and grazing lands. This would eliminate overshoot in the
global footprint, making it appear that resource use on the planet as a whole was sustainable
(i.e. we would need only one Earth to supply human needs). But this result would conceal
both the continuing increase in carbon accumulation and all other problems associated with
deforestation, cropland and grazing land degradation, water overdraft, etc.

The ecological footprint analysis has played a useful role in drawing public attention to the
concept of planetary overshoot, but in order to have a reliable indication of actual ecological
deficits, we need more disaggregated measures, using different principles and methodology.

Rather than using total biocapacity as a standard, the operative principle for an ecological
deficit measure should be that withdrawal or demand for resources or waste absorption should
not exceed regenerative capacity in any given period, consistent with ecological economics
principles articulated by Herman Daly (Daly, 1996). Since there is no single unitary measure
for depletion or degradation of different kinds of resources, it will be necessary to measure
different kinds of deficit for different resources, with a goal of reducing all of these to zero
or replacing them with surpluses. A basic list of important areas of ecological deficit should
include:

1. Carbon. Human generated carbon emissions in excess of natural absorption capacity
constitute an ecological deficit that needs to be reduced to zero (or to a surplus, meaning net
carbon absorption). This is the most obvious and urgent ecological deficit, and must serve as
a fundamental guide to macroeconomic policy.

2. Forests and Wetlands. No net loss of forests and wetlands is a minimal goal. But in order to
make progress towards the carbon goal, it will almost certainly be necessary to expand forest
and wetland area, requiring protecting existing forests and wetlands as well as reforestation
or forest and wetland expansion. Different types of forest need to be accounted for separately,
since replacing tropical forest with second-growth or plantation forest, or with additional
forests in temperate zones, represents a net ecological loss.

3. Soils. Degradation of soils can be measured by loss of nutrients and carbon. This is a
more appropriate measure than agricultural productivity, since increases in short-term yields
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can mask long-term degradation. Increasing soil carbon is also likely to be essential to the
atmospheric carbon emissions reduction goal, so this also is an area where eliminating deficits
is not sufficient; we need to move to surplus, in the sense of building up soil carbon and other
nutrients.

4. Fisheries. Numerous global fisheries are in decline; to meet ecological criteria fisheries
need to have stable fish biomass and ecological balance. Note that in theory some reduction
in total fish biomass below maximum natural levels is acceptable, provided that the reduced
level is stable and provides for sustainable yield over time. But most fisheries are already at or
below sustainable yield levels.

5. Grazing Lands. As with soils, the quality of grazing lands needs to be maintained or
improved over time. Excessive grazing and degradation of grazing lands constitutes an
ecological deficit.

6. Water. Depletion or degradation of groundwater is an ecological deficit, as is sustained
water pollution. Water withdrawals need to be at sustainable levels, taking into account
reduced rainfall or snowpack resulting from climate change.

7. Biodiversity. Species loss is a clear ecological deficit. It is not possible under current
circumstances to reduce species loss to zero, but that goal needs to be approached as much
as possible. This objective, of course, is interrelated with deficit reduction goals for forests,
wetlands, fisheries, and land use in general. Built-up land will inevitably increase over time,
but specific locations need to be restricted to protect biodiversity; the same is true for expansion
of agricultural land and grazing lands. Agricultural and grazing techniques are also highly
relevant to biodiversity, with agroecological techniques being essential.

This listing is certainly not exhaustive, but the use of these deficit measurements to
guide macroeconomic and industry-level policy would be a huge improvement over current
practices, and has significant implications for economic theory, including the analysis of more
traditionally measured deficits and debt.

2. Assessing economic deficits

Concern over economic deficits has traditionally been the province of conservatives, who
criticize Keynesian willingness to engage in government spending, but recent developments
in the U.S. have turned the usual logic on its head. The large individual and corporate tax cuts
passed by the Trump administration and the Republican Congress in December 2017 brought
warnings from more Keynesian-oriented economists that stimulus was being applied at the
wrong stage of the economic cycle, and the Congressional Budget Office projected that, after
falling during the later years of the Obama administration, the deficit was once again set to
soar over $1 trillion by 2019 (CBO, 2018).

How can we evaluate this situation? One rule of thumb that has often been used by
Keynesian analysts to evaluate deficits and debt is that deficits, measured as a percent of
GDP, should on average be no higher than the rate of economic growth. While giving some
flexibility for stimulatory spending or tax cuts, this rule would keep the debt/GDP ratio
approximately constant. After running large deficits during the economic crisis and recovery
period of 2009-2014, leading to a significant increase in the debt/GDP ratio, the Obama
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administration appeared to be more or less back in accordance with the rule by 2015, with
deficits of $500-600 billion, or about 3% of GDP, in fiscal years 2015 and 2016 (Figure 1). But
the Trump administration has moved rapidly back to larger deficits, with the deficit currently
on track for over $1 trillion or about 5% of GDP, by 2019 (Figure 2).

What are the problems with increasing deficits and a rising debt/ GDP ratio? One important
issue is that high deficits and debt constrain infrastructure investment. This is especially the
case with the Trump tax cuts, which benefit primarily upper-income taxpayers and large
corporations (Figure 3). While increasing inequality, they also create a situation where social
spending and infrastructure investment can only be achieved at the cost of even higher deficits.

If we adopt goals of stabilizing the debt/ GDP ratio, expanding infrastructure investment
including green investment, and promoting greater income and wealth equity, it will be
essential to repeal most or all of the 2017 tax cuts. Some reductions in personal taxes that
benefit primarily lower and middle-income taxpayers would be consistent with the goal of
reducing inequality, but overall there is a clear need to raise significantly more revenue to
address social and environmental goals.

The goal of stabilizing the debt/ GDP ratio would become easier with more rapid economic
growth (unconvincingly promised by the Trump administration). But on the other hand a
move towards a slower-growing economy would make the deficit reduction goals tougher,
and the no-growth economy environed by Daly, Victor, Jackson, and others would require a
balanced budget as an eventual requirement for a steady state economy (Daly, 1996; Victor,
2008; Jackson, 2009). This indicates a likely conflict between the goals of reducing economic
and ecological deficits. We therefore need to explore the specific economic implications of
reducing ecological deficits.

FIGURE 1: U.S. FEDERAL DEFICIT AS A PERCENT OF GDP

Source: White House Office of Management and Budget, Summary of Receipts, Outlays, and Surpluses or Deficits
(-) as Percentages of GDP, 2016.
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FIGURE 2. PROJECTED FEDERAL BUDGET DEFICITS THROUGH 2028
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FIGURE 3. DISTRIBUTIONAL IMPACT OF THE 2017 INDIVIDUAL TAX CUTS

FIGURE 1
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Source: Tax Policy Center, Distributional Analysis of the Tax Cuts and Jobs Act, 2017.
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3. Policies to reduce ecological deficits

What will it take to reduce or eliminate ecological deficits? The task is huge, but it does
not necessarily involve high economic costs in all cases. Most ecological deficits arise from
the exploitation of “free” or low-priced natural resources. Putting a proper price on these
resources can be consistent with both good economic theory and sound ecological principles,
and generally implies a shift in economic techniques and activities rather than an absolute
cost. In some cases, greater efficiency in resource use can save money as well as reduce
ecosystem impact. In terms of the specific ecosystem deficits identified above, some policy
options include:

Carbon: as noted above, an elimination of the atmospheric carbon deficit implies reducing
net carbon emissions to zero, or possibly below zero to reduce atmospheric accumulations.
At a minimum, this requires a complete transition away from carbon-based energy to energy
efficiency and renewable energy. But it also almost certainly involves significant additional
carbon absorption by forests, soils, and wetlands. Some aspects of this massive project will
have major economic costs, specifically the infrastructure investment needed to create a new
energy and transportation economy. Some of these costs will be borne by private companies,
responding to economic incentives such as carbon taxes or cap-and-trade programs. But some
will require government investment, which could in theory be offset at least in part by carbon
tax revenues. Since carbon taxes are regressive, a portion of the revenue stream associated
with them needs to be channeled into individual per capita rebates (which have the effect of
changing the net tax impact from regressive to progressive or at least proportional), or into
social investment that primarily befits lower-income individuals and families, such as health
care and education. To the extent that necessary infrastructure investment is not covered by
remaining carbon tax revenues, it will need to be funded out of general government budgets.

Forests and Wetlands: Protecting existing forests and wetlands and expanding forested area
through reforestation is more a matter of implementing good policies than of major government
expenditures. There may even be net positive government revenues from moving away from
policies that currently subsidize exploitation of public lands through low access fees.

Soils: Agroecological practices that build up soil carbon and nutrients also do not
necessarily involve large government expenditures. To the extent that costs are involved,
for example through subsidies for organic and agroecological farming practices, these may
be covered through redirecting existing, mostly ecologically damaging, subsidies currently
favoring industrial agriculture. Another potential funding stream is certified carbon credits
for carbon-storing farming and forestry practices, which can be sold to industries subject to
cap-and-trade schemes. The latter raises institutional issues, specifically the need to avoid
rewarding middlemen and land speculators at the expense of smallholders, but these issues
are not unresolvable.

Water: In almost all areas of the world, water management and groundwater overdraft
and pollution is a major issue, and in some areas it is a critical limiting factor on economic
development. Climate change is likely to make these issues more pressing. But as with forests
and soils, the necessary policies involve reform of current management strategies in order to
conserve water, promote efficient and equitable water use, and prevent pollution. Significant
expenditure is involved for water infrastructure, and since water privatization has a clear
record of serious problems with inequity and corporate water overdraft, this area is an
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important aspect of infrastructure investment. Water pricing, if appropriately managed for
equity using increasing block rates, can provide some necessary revenue.

Fisheries, Grazing Lands, Biodiversity: All of these require sustainable management
techniques and protection of ecosystems. Large expenditure is likely not necessary, and as
with agriculture and forests, the redirection of current perverse subsides and the imposition
of appropriate license fees, replacing e.g. giveaways of public land for grazing, can generate
some additional revenue. Effective species and ecosystem protection requires limits on
economic activity, which carry an implicit cost in terms of reduced production and possibly
associated tax revenues, but direct government expenditures, for example for land acquisition,
are probably not large.

In summary, the elimination of ecological deficits requires massive reform of current
policies and significant modification of economic production techniques, but not necessarily
large public expenditure, except for necessary infrastructure investment.

4. Policies to control economic deficits and debt

As has been noted, the politics of deficit management has undergone a shift in recent years.
Deficit alarmism has historically been used by conservatives primarily to call for cutbacks
in social spending and “entitlements” (a loaded term intended to convey that fundamental
social security and medical care are a kind of freeloading). Genuine concern about the need to
control deficits would take a different form. As noted above, a reasonable initial goal would
be a deficit of no more than about 3% of GDP, gradually reduced over time. This might be
achieved by various measures on both the spending and revenue sides of the budget:

Spending: Major cuts in essential social programs such as social security, Medicare, and
Medicaid in the U.S. and comparable programs in other countries, should be ruled out. If
anything, spending in these areas is likely to increase to meet social needs. Cost controls in the
medical area, however, can make a big difference in the rate of increase without necessarily
impacting the quality of health care, by shifting emphasis to preventative programs and moving
towards single-payer insurance. Greater efficiency in other areas such as military spending
can also reduce overall expenditure (without getting into debates over appropriate levels of
military preparedness and deployment). The distribution of Federal expenditures means that
other than improved efficiency in these areas there is little opportunity for cutbacks in spending
without doing damage to essential government functions. One area that could potentially be
reduced is agricultural subsidies, but this represents a small portion of the overall budget, and
as noted above there may be a need to shift these subsidies rather than eliminating them, to
encourage more agro-ecologically sound farming practices or land conservation.

Revenue: Clearly, given limited opportunities for expenditure reduction, reducing deficits
must depend on increased revenues. In the U.S,, this implies at a minimum reversing most of
the 2017 tax cuts, especially those for upper-income individuals, and closing loopholes such as
the infamous carried interest provision. There is room for continuing debate about appropriate
corporate tax rates, but it is notable that earlier discussions of lowering corporate tax rates
proposed lower rates as a tradeoff for closing loopholes; in fact, the 2017 tax package did little
or nothing to close major loopholes. Another opportunity for increased revenue is a carbon tax
with rebate. A carbon tax can be made progressive or at least proportional without rebating
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all revenue, meaning that some net revenues received from upper-income (and high-energy
consuming) taxpayers could be available for deficit reduction. Another option is a financial
transaction or “Tobin” tax, set at a very low rate but with significant revenue potential due to
the high volume of financial transactions.

The main reason for the currently increasing Federal deficits in the U.S. is the 2017 tax
cut package, not rising “entitlement” spending (Baily et al., 2018). Therefore the reversal of
these tax cuts is critical to economic deficit reduction, as well as to enabling the increased
infrastructure spending that will be necessary to repair crumbling bridges, water systems, etc.,
to promote a renewable energy transition, and to reduce ecological deficits. Other sources of
revenue consistent with a goal or reducing inequality will also be required for effective deficit
reduction.

5. Growth, degrowth, and deficits

It is easier to manage deficits in a growing economy. But this itself is not a case for promoting
economic growth. Advocates of “degrowth” suggest that technological progress and shifts to
less carbon-intensive energy sources will not be sufficient to meet necessary carbon reduction
goals. Therefore, they argue, reduction in overall consumption is necessary (Hickel, 2018). Peter
Victor and Tim Jackson have made a case for “Managing without Growth” and “Prosperity
without Growth” (Victor, 2008; Jackson, 2009).

But the picture is somewhat more complex than simply a need for “degrowth”. For
example, if we examine the actual requirements for reducing carbon emissions, ultimately
to zero, we find very significant potential for reductions through energy efficiency and a
shift to renewable sources. I have proposed elsewhere a “middle way” including aspects of
technological modification and aspects of growth reduction (Harris, 2009).

We might call this approach the 2% solution, based on the following principles:
(i) reduce overall energy use by 1% of current energy consumption per year;
(ii) increase the share of renewables by 1% of current energy consumption per year.

Neither of these sounds like an impossible goal for currently developed economies. U.S.
primary energy consumption has been approximately stable for the last 20 years, and has
actually declined over the last 10 years, despite increasing population, while renewable energy
production has increased its share by about 5% of total energy production over the last ten
years.* As a result, U.S. COz emissions have fallen by 14% over the period 2007-2016 (Figure 4).

Thus, a modest increase in these current rates would lead to a net reduction in fossil fuel
use of about 2% of total current energy use per year, resulting in a reduction of 50% in about
20 years (since current fossil fuel use is about 80% of total U.S. energy use), and a reduction to
zero in about 40 years. This is achieved both by “lowering the ceiling” — reducing total energy
use — and “raising the floor” — increasing the percentage of renewables — thereby squeezing the
fossil fuel consumption between these two. Of course, the difficulty of achieving these targets
would increase as we approached 100% reduction — but at least the first half of this trajectory
seems relatively easily within reach (Figure 5).

4 https:/ / www.statista.com/statistics /265571 / primary-energy-consumption-in-the-united-states/; https:/ /www.eia.gov/
totalenergy / data/monthly / pdf/sec2_3.pdf; https:/ / www.eia.gov / totalenergy / data/ monthly / pdf/secl_5.pdf
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A concern with increased energy efficiency is the “rebound effect” — if it becomes more
efficient, and therefore cheaper, to operate a car or air-conditioner per mile or per degree,
people will tend to increase their consumption in response. This effect would tend to reduce,
and possibly even completely counteract, the impact of technological progress in cutting
total energy use (Sorrell, 2008; van den Bergh, 2011; Wallenborn, 2018). But this problem can
easily be dealt with, at least in theory, by increasing the price of energy to compensate for the
efficiency improvement, so that the net cost per mile or per degree remains the same. This
strengthens the case for a carbon tax or cap-and-trade system. The barriers to implementing
this are political, not economic.

For developing economies, overall energy use is likely to increase. But for these economies,
the potential for reducing the rate of increase through increased efficiency is very great since
many developing economies currently have highly inefficient energy use. The potential for
renewables in these economies is also great, with Bloomberg New Energy Finance predicting
that wind and solar will account for 64 percent of new generating capacity to be installed over
the next 25 years (Bloomberg, 2016).

FIGURE 4: U.S. ENERGY-RELATED CARBON DIOXIDE EMISSIONS
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FIGURE 5: CARBON REDUCTION SCENARIO WITH EFFICIENCY AND RENEWABLES
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A similar logic may apply to other ecological deficits. It is true that these deficits are driven
by increasing population and growth in resource use, putting pressure on forests, water, soils,
fisheries, and other ecosystems. But there is considerable opportunity to reduce the deficits by
efficient resource use and regenerative management.

A comprehensive study of global resource use found that best practices for efficient resource
use could reduce projected 2050 resource use levels by about 50% (Dittrich et al., 2012). As
with carbon emissions, further reductions are more difficult, and growing population and
consumption mean that resource use levels trend upward even with high efficiency. To achieve
stable or declining levels of resource consumption requires both low population growth and
some consumption reduction in high and medium consumption countries.

There is clearly a need for major changes both in production techniques and in the
composition of consumption, with overall reduction of consumption in resource-intensive
areas (e.g. meat-eating, air travel) but also the possibility for expansion of human services such
as health care and education. While eliminating ecological deficits will ultimately require both
population stabilization and reduction in some kinds of consumption, very significant progress
can be made without requiring drastic degrowth. The infrastructure investment required for a
transition to renewable energy and ecologically sustainable production can in fact be viewed
as a new kind of economic growth, with huge employment-creating opportunities (Global
Commission on the Economy and Climate, 2018).

6. Towards consistent and effective policies, and a new macroeconomics

Macroeconomics for the twenty-first century requires a reorientation away from standard
growth-oriented models, but does not necessarily require an overall commitment to degrowth.
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As Robert Pollin has argued, a “Green New Deal” could dramatically reduce carbon emissions
while increasing employment, without requiring drastic reduction in consumption (Pollin,
2015, 2018). Revised macroeconomic goals should include:

(i) Rapid reduction of carbon emissions through investment in energy efficiency and
renewables, and through increased carbon storage in forest and soils.

(ii) Adaptation to ecological limits to growth, including carbon limits but also sustainable
use limits related to water, land, forests, fisheries, and other ecosystems.

(iii) Limiting both economic and ecological deficits, with the ultimate goal of reduction to
Zero.

(iv) Revenue generation through increased taxes on upper incomes and corporations,
carbon tax with partial rebate, and financial transactions tax.

(v) Using “green” Keynesian policies for infrastructure investment and development of
renewable energy technologies (Kemp-Benedict, 2018).

Economies based on these principles will look different, with more emphasis on human
services and less on resource-intensive goods production, significantly lower overall energy
use and a vastly expanded renewable energy infrastructure. But there is no reason that a
combination of existing policy tools and newer ecologically-oriented policies cannot promote
prosperity as well as stabilization of both economicand ecological systems. Thereis anincreasing
theoretical literature on the overlap of ecological, Keynesian, and post-Keynesian economics
and the development of ecological macroeconomic models (Kronenberg, 2010; Fontana and
Sawyer, 2016; Taylor, Rezai, and Foley, 2016; Hardt and O’Neill, 2017). Macroeconomic theory
developed along these lines can provide better guidance than conventional approaches to
understanding and responding to problems of economic and ecological deficits.
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Property rights and the economy of sand in the Mekong
delta an inquiry into law in the Anthropocene

Oliver Braunschweig*

Introduction

This article brings together legal, anthropological, economic, and ecological systems analysis
to advocate a re-definition of property relations and to include non-human entities as holder
of rights, and to join legal and ecological landscaping-approaches in analysis. It develops
these ideas through the topic of sand in the Vietnamese Mekong Delta, as sand mining has
seen increasing international coverage due to the economic gain and social, environmental,
and economic costs in sand mining (AFP 2016; Forsyth and Hruby 2017; Schader 2017; Wallace
2017).

Law and Property Rights

Law is a force of order. As Gordon (1984:109) writes to drive home the notion of guidance
which many people perceive as the inherent importance of lawfulness: “«Either this world,»
legal actions are always implicitly asserting, «<some slightly amended version of this world, or
the Deluge.»” But what order is and for whom, indeed even what a society is and what should
be “legal”, is an old and important debate.

Evolutionary Functionalism

According to Gordon (1984) evolutionary functionalism characterizes mainstream legal
thought. Generally, it is a teleological theory, in which society will develop along its natural—
and therefore inherent, proper, and good—development path if it is properly shepherded by
law.Law shapes society and gives it its inherent, proper form'. What constitutes “natural” and

* PhD-student in Economics. The New School, New York, USA. E-mail: Oliver.muller@urosario.edu.co

1 The imagery used is on purpose reminiscent of Aristotelian thought and of Greek sculpting: The perfect sculpture (society)
is in the stone. The chisel and hammer are the tools (law) of the sculptor (the judicial body) which brings out the perfection
which is supposed to be inherent in the stone. This line of thought also seemed to be in line with “natural law”, as based on
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“good” has undergone changes from the great liberalization utopia of Scottish Enlightenment
to the increasingly narrow economistic definitions of “modernization” and “political and
economic development” with “efficiency” as the main benchmark, arguing that “developed”
means “efficient” and vice versa).

Gordon splits evolutionary functionalism into two camps, the formalist and the realist.
In the formalist variation, the legal system draws on internal traditions of legal thought to
translate society’s goals into a coherent legal system. The realist school focuses on law as
the outcome of the judicial process, when officials interact with disputes. Legal practitioners
should be immune to short-term political or economic interests, so that their self-conscious
re-evaluation of social needs leads to a judicious development of law. For both schools, social
and political crises are deviations from society’s natural development, but while the formalist
school perceived the 1930s in the US as the high point of clarity—capitalism and state clearly
separated with rights clearly defined to help the development of each of these two aspects
separately—while the realist school perceived the 19030s as the low point—because the legal
system had lost touch with societal realities. Though Gordon clearly favors the realist school,
he critiques both for thinking of law only as a policy instrument.

Kennedy (2011) critiques recent legal theory’s focus on “Law & Economics” (L&Ec)
which calls for clear and strong property rights as the main idea for good development. It
draws largely on the Coasean theorem which postulates that under such legal circumstances
individualist utility-maximizing behavior also maximizes society’s utility. From this
perspective, society first and foremost needs enforceable, transparent, and legally consistent
laws, the actual distribution of rights is secondary for utility-maximization. Kennedy criticizes
that this approach has not yielded more than rule-of-thumb ideas about how rules should
look like, and calls out the harmful effects which come out of the approach’s disregard for the
specificity of situations.

1. Critiques and Elaborations

Drawing on several legal articles three main aspects determining the effects of law have been
distilled, (1) existing power relations, (2) historical development and the creation of identities
and meaning, and (3) crises and conflict. These are complementary and sometimes conflictual.

1.1 On Existing Power Relations: Interests and Domination

According to Gordon (1984) Western legal tradition at the beginning of the 20th century saw
all legislation taking specific interest groups into account as bad legislation. Yet scholars
like Lawrence Friedman, Gabriel Kolko, and others increasingly argued that all law was the
product of interest group pressures, drawing on the experience that all legal decisions follow
a struggle of differing interests with potentially huge power differentials.

One such power differential is discursive. Long (2012) draws on Hohfeld by arguing that
“property” solely understood as consisting of rights over a thing are a discursive bulwark against
community interests: A right creates a correlative duty on the side of a clearly specified other
to respect this right. Yet sometimes “rights” are invoked when they are in fact “privileges”,

the description of Burdon (2012).
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a situation when there is freedom to do something because no duty not to exists. In tort law,
certain damages are not legally injury (“damnum absque injuria”), the damaged has no “right”
to not be damaged. To express all of these relations, Long proposes the discursive use of legal
“interests” to enable a conversation about what ought to be the legal social relations, since
property rights are social relations through things. While he acknowledges that safeguarding
against the Leviathan is important, he also argues that it may be incomplete and one-sided. An
example of his: a landowner pollutes, and a neighbor tries to prevent the pollution in court,
but she loses the case.

This ruling does not create a right for the polluter to pollute, but it creates a situation of
privilege of the polluter in their relation to the neighbor who went to court through their property.
Though if the neighbor wins in court, she will have gained the right to be free from her neighbor’s
pollution—a ruling which created the correlative duty for the polluter not to pollute. Long argues
that speaking in terms of property “interests” can help understand what really is at stake in
each situation and thus help break through some property rights stalemates.

Law is not just a text, but extends to the enforcement mechanism, as it in itself constitutes
a distribution of legal rights and privileges. Kennedy (1991:334) writes that in the case of
laws against rape “protective rules are dramatically limited in their impact by the decision
to make available only a given quantum of resources for enforcement...” so that “...rape and
marital battery will be sufficiently common experiences...” to shape the relations between the
genders. Individual cases aggregate to societal patterns, thus shaping webs of experiences and
legal interests between people. But organized social structures may themselves also impose
a whole set of laws: “Histories of legal oppressions—of slavery, Indian Removal laws, Black
Codes, labor injunctions—are indispensable reminders that there’s often nothing subtle about
the way the powerful deploy the legal system to keep themselves organized and their victims
disorganized and scared” Gordon (1984:75). Kennedy (1991:342ff) elaborates that oppressive
laws may use universal-sounding language but be highly precise in their effects on specific
populations, and may have deep distributional effects, again impacting the overall structure
(e.g. US voting rights cases). The structuring force of law in society is all the more powerful
because of the multiple ways in which laws or their absence shape lives: Continuing the earlier
case, a plethora of laws impact humans of different genders in specific ways, distribute power
and experiences, and structure the options available?. This argument asks us to consider the
aggregate ‘social landscapes’ of laws and structures.

1.2 On Development Through History: the Creation of Meaningful Worlds

Legal social landscapes impact the development of a society. A person’s upbringing and
self- or other-ascribed identities shape tastes, preferences, and what is likely to be known
and experienced by them. These are direct relations and relations through things (property).
Kennedy (1991) elucidates these powers and the pervasiveness of normative ideas in society
by drawing on Foucault. Norms play an important role in legitimizing certain actions, and
institutions create transpersonal acceptance through coercion and disciplinary in networks of
people—not just through raw transactional power in the Weberian sense. “Legal necessity” is

2 e.g. “the legalization of contraception and abortion, limited protection against domestic abuse, no-fault divorce, a presump-
tion of custody in the mother, some enforcement of child support rules, and alimony without finding a fault in the husband
[..., or] alternatives to wife-homemaker status...” (Kennedy 1991:345)
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a discursive power and draws on knowledges which form “the mystified background rules
for cooperative / competitive struggle” Kennedy (1991: 362).

Purdy gives an example which shows that such ideas may fundamentally be self-referential
and self-reinforcing: Market society created the idea of a fundamentally “free” human being
because it structured society in a way that the potential participants in an exchange actually
came to see themselves as equal enough to accept the other as having a right to give or not to
give; and that money became an accepted way of speaking to the other’s self-interest. “The
organizing principle of this idea was a property rule: energy, time, and talent—in a word,
labor—were defined as inherently the property of the person in whose body they resided.
They were alienable, but only, as it were, at retail, not at wholesale.” (Purdy 2006: 740)

This also shows that property always has a public and a private face—be it the question
of who owns a body and a body’s faculties (as laborers or as a body with a certain sex or
gender) or who may do what with a piece of land. The systems which enact and elaborate
these rules are themselves to a varying degree social norms and interests of different people or
strata, judicial systems, and political power structures. Structuring legal patterns may impact
specific identities, majorities and minorities, in different ways. Each may exhibit different
structuring patterns inside themselves, and we should remember that “the practices and folk
concepts of many groups in contemporary Western societies [and all others] diverge from
the assumptions of their theoreticians in the academy, in government, and in law.” (Hann
2009:2) The dichotomous use of “public” versus “private law” may hide more than it reveals,
as societal conflicts on what constitutes (good) “law” also change what is “private” or “public”
(see Hann 2009; Long 2012).

In all of these ways, legal systems can be hegemonic with (property) law structuring a
diverse society through legitimating language and meaning-creating practices, keeping the
subjects steady enough to inhibit (successful) rebellion.

1.3 Conflict and Crises

Gordon criticizes both the realist and the formalist approaches for not including indeterminacy
enough in the theory, a demand to expand on Critical Legal Histories’ process-orientation:
Law tends to reflect hegemonic interests but societal structures are not static. Interests and
interpretations of justice change, giving rise to formerly inexistent conflicts. In these moments
the fundamental indeterminacy and contextually informed meaning of laws becomes truly
palpable. Kennedy (1991) notes that actors put much force into the settlement of seemingly
“small” issues on a daily basis. They know that the aggregate of small issues—the landscape of
law—truly affects social power distribution. But crises bring forth all of what is at stake; they
show the system’s malleability.

Ecological crises are often felt as social or economic crises, and yet ecological concerns are
often seen as distinct from questions of property rights. Long disagrees with this, and he focuses
on property “interests” and Hohfeld’s differentiation of “rights/duties” and “privileges” due
to its “...rhetorical effect as we engage in community discussions about how we should or
should not regulate land.” (Long 2012:335) A discussion of interests allows for better-informed
decision-making by discussing the forces coalescing on a specific topic, while a mere focus
on rights paints non-individual interests as inherently oppressive. While “efficiency”, both
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legally and economically, concerns itself with the micro-level—because aggregation is treated
as simple—interests become palpable at many different scales of analysis, also as spatially or
temporally occurring phenomena, where ecological concerns and crises often figure. Through
a focus on interests a community can weigh the different legitimate interests. This often places
heavy weight on scientific inquiry, since causal relations are important to understand how
divergent interests are connected.

It serves to remark that ecological crises are truly global by now, so that even the
Stratigraphy Commission of the Geological Society (which formally designates geological
eras) is considering whether Earth has left the Holocene and entered the “age of humanity’, the
Anthropocene, in which “people have become a force, arguably the force, in the development
of the planet. From atmospheric chemistry and global weather patterns to biodiversity, the
world we inhabit is increasingly the world we are creating.” (Purdy 2015b:1620f)

Locally and globally, ecological and legal systems demand analysis, and since ecological
crises are aggregate crises—often only palpable at the landscape- or phenomenon-level—the
way in which these systems are analyzed becomes a central legal concern. Burdon (2012), for
example, suggests to conceive of humans as fundamentally and legally embedded in webs of
interaction and dependence with the rest of what he terms “Earth Community”—all the living
and non-living entities on earth. Sand and—more generally—Iland is such non-living entity. In
order to discuss how sand may come to matter legally, we will now delve into the case of this
thesis.

2. The Vietnamese Mekong Delta Embedded

In an attempt to answer the legal call to consider different analysis-scales, we will follow the
ecological system analysis of Allen et al. (1984). Their approach describes emergent behavior’ and
lays out a systematic approach to deal with them: Data collection of a specific grain and extent
makes visible what they call a “surface”. By changing grain and / or extent, one may move into
or out of such surfaces. From these parts one may;, finally, infer the whole. Yet “jumps” in logic
always exist, because certain surfaces evade clear connection—the system exhibits emergent
behavior*.

In our case, we will describe the economic uses of sand and the problems associated with
over-exploitation. Then, in an attempt to describe today’s world and possibilities, we will turn
to the ecological system and social history of the Mekong Delta, local epistemologies, and
current economic and socio-political power structures. Finally, possible intervening strategies
and thoughts on legal theory will be presented.

2.1 Economic Development and Sand

Sand and gravel (“aggregates”) are the most mined materials (68-85%), and after water they
are the most widely used resource in the world, especially in construction. Concrete consists of

3 This is an important discussion also in Economics, where mainstream theoreticians often argue that emergent patterns are
either negligible or actually inexistent. For a critical engagement, see e.g. Kirman (1992).

4 Emergence does not necessarily mean that there is no way at all to connect different surfaces. It does mean that there may
not be a way for human science to do so (yet—or ever).
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one part cement, 7 part aggregates, and water. Yet aggregates also find use in land reclamation
and drainage systems, as construction foundations, and for the production of glass, electronics,
and aeronautics. Sand and gravel are at the heart of current economic system(s).

Construction also boomed in South-Eastern Asia during the massive capitalist-inspired
economic growth of the past decades, contributing significantly to tripling worldwide
cement use (a proxy for construction and for aggregates use) 1994 and 2012 (see Illustration
Mlustration). In 2012 China used 58% of the world’s cement production, while Singapore has
been the biggest importer of sand over the past 20 years (mostly for land reclamations). These
sharp increases in the use of aggregates for exclusively human ends have made “humankind
the largest of the planet’s transforming agent with respect to aggregates” (Peduzzi 2014:2)—
humanity uses twice the yearly amount of aggregates carried by all the rivers in the world.

ILLUSTRATION 1. WORLDWIDE CEMENT PRODUCTION,
A PROXY FOR WORLDWIDE AGGREGATE USE
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Source: Peduzzi (2014).

The resulting decline in fluvial and alluvial aggregate repositories through sand dredging
has even led extractors to start mining the sea floor despite higher costs. (Partly becase it
requires heavy washing to inhibit salt-related corrosion of metal structures in concrete.) While
economic growth has alleviated poverty, aggregate use has increasingly led to adverse socio-
economic and ecological effects, as many species crucially depend on it in rivers, as sediments,
on sea floors. (Peduzzi 2014) Dams, restricting both the flow of water and of sediments, have so
far largely been built in the upper Mekong, mostly in China (Arias 2013:34-37), and between
1990 and 2004 total yearly sediment load has decreased from 160 to 75 million tonnes. (Goichot
2016) (See Table Table for the main ecological consequences of missing sand).
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TABLE 1. THE MAIN CONSEQUENCES OF AGGREGATES EXTRACTION

Impacts on Description

Biodiversity Impacts on related ecosystems (for example
fisheries)

Land losses Both inland and coastal through erosion

Hydrological function | Change in water flows, flood regulation and marine
currents

Water supply Through lowering of the water table and pollution

Infrastructures Damage to bridges, river embankments and coastal
infrastructures

Climate Directlifl through transport emissions, indirectly
through cement production

Landscape Coastal erosion, changes in deltaic structures,
quarries, pollution of rivers

Extreme events Decline of protection against extreme events (flood,
drought, storm surge)

Source: Peduzzi 2014: 2.

The Mekong River, and the Tonle Sap Lake® which it feeds, are one of the biggest inland
fisheries worldwide, but mining and erosion destroy habitats and disturb the fish populations.
Between 1998 and 2008 crops have increasingly been ruined because water level drops in the
delta have led to deeper saltwater intrusions. Though formerly growing, the delta is now
receding by around 12 meters a year. (Forsyth and Hruby 2017; Goichot 2016; Mulhollem 2013)
In other words, the actions of many individuals, of states and of firms lead to large aggregate
changes in the ecosystem and the landscape. It is in these social and ecological systems that
we will try to identify systemic factors to bridge the gap between knowledge and practice (see
Nassauer and Opdam 2008).

It serves to describe social history as embedded in ecosystems to conceptualize humans’
responsibility towards a healthy ecosystem (see Williams 1980) and to minimize the possibility
of inadvertently deepening the metabolic rift which undergirds the current problematic
configuration of humans in the ecosystem (Schneider and McMichael 2010). In this spirit we
are reducing grain and increasing extent from sand-mining processes (phenomenon) towards
the larger system (spatial analysis).

2.2 The Mekong Delta Ecosystem and Human Life

The Mekong River Delta spans an area of 39'000 km? (Renaud and Kuenzer 2012:3), and can be
seen as a large sponge between land, sweet water, and salt water (see illustration Illustration).
During the monsoon season heavy rains, water flows, and simultaneous high tides cause
land inundations for months. During the dry season, salt water intrudes into up to a third
of the delta (see illustration Illustration). These seasonal floods have deeply affect species’

5 The Tonle Sap Lake in Cambodia is a major part in the world’s largest freshwater flow reversal system: Its main tributary
fills it during the wet season and again discharges it during the dry season. The lake undergoes large size fluctuations and
naturally reduces flood intensities in the delta. (Arias 2013).
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reproduction (such as fish, upon which both peasant and capitalist economies depend). They
reduce salinity and lead to “an explosive annual reproductive out-burst” through nutrient
release from inundated soils (Pantulu 1986, in McElwee and Horowitz 1999: 40).

This release also causes high levels of acidity through decomposition (in dryer areas the
pH level may fall to less than 3). Seasonally inundated areas are often grasslands. The floods
are also the crucial importer of nutrients into the delta. (Sterling, Hurley, and Le 2006: 265-70)
And still, the ecological system of the delta is still not very well understood, with research on
social as well as ecological aspects lacking—partly due to disrup—tions and destruction during
colonia-lism, war, and times of mismanagement. Nontheless, because capitalist resource use
favors plannability and control over nature, this seasonal flood cycle with nutrients, salinity,
and acidity has been increasingly disturbed.

An illustration for the tress on the ecological system is the fate of mangroves: They
stabilize the shoreline, minimize wave damage, reduce (damaging) sediment load onto reefs,
provide habitats for fish, birds, crabs, and snails. They form transition zones from saltier
waters to freshwater swamps. But after the heavy destruction during the American (Vietnam)
War, increased human exploitation have put them under pressure: they are being logged
for firewood and removed to make room for agri- and aquaculture (e.g. shrimp production)
(Sterling et al. 2006: 92f).

2.3 Human Niche-Building and Traditional Epistemologies

Human interference in this system is old, though, and on the way to tunneling back from the
ecological to the social, it may serve us well to take a look at traditional epistemologies, which
have long played a role and arguably continue still do so today, also in the structuring of
property rights (for inspiration for the approach, see Gray 1988; Ingold 1992).

The ‘local’ traditional epistemologies are difficult to ascertain, since the Mekong Delta
has many ethnic minorities, and research on everyday interactions and thinking is hard to
come by (see e.g. Gorman 2013). Even what is ‘local” is not so clear: the ethnic (now-majority)
Vietnamese called Kinh, only established their majority between the 17th and 18th century.
Coming from the North and settling in the Delta, they displaced the ethnic Khmer from large
areas. This land takeover was internally legitimized through the work that was put into
making the largely uncultivated lands arable: “In Vietnamese historiography, the conquest
of the delta has been viewed as the ‘breaking’ of ‘fresh ground” (khan hoang), implying that
the ‘land was unused and therefore available’, and ‘that hard work was needed to make the
land viable before ownership could be conferred’. (Ang forthcoming)” (Gorman 2013: 505)°
This historical background of the disciplinary power behind transpersonal acceptance (see
Kennedy 1991) plays a role still today in property relations and political structure in the delta.

Human niche-building in this environment—political and socio-ecological hegemony—
has long been about water management (Biggs 2011), as also the founding myths attest to:
in the Northern Red River Delta (a similarly large delta, though more mountainous) it is a
battle between two sons of a sea-dragon god and a fairy. These sons, one representing the

6 Interestingly, this reasoning seems to mirror, at least on such a basic level, the reasoning employed by many Western colo-
nialists, for example in the US (see e.g. Purdy 2015a on the question of “who may use land which was not used or not used
enough”; but also Hume’s descriptions of where initial ownership came from: work).
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mountains, the other the onslaught of the sea, fought over a loved one. And it is “the annual
floods that can devastate the north’s low-lying delta [which] are said to stem from this epic
battle. The legend reflects the constant struggle to control water in the Red River Delta, which
most certainly contributed to the development of centralized communities, since coordination
is necessary for effective water management. (Sterling et al., 2006: 27f)

Such stories, belonging to traditional peasant societies, are part and parcel of a legitimizing
embedded law-system which also served to preserve human habitation in the area for
generations. Itlegitimized of public power and the establishment of norms regarding individual
behaviors. A similar struggle in the South also permeated into traditional agriculture. The
(traditional) low dykes are an example of niche-building practices: by retaining water and
nutrients from the high floods, these dykes allow growing into the dry season (i.e. a second
crop per year). And by keeping the lower early floods out, they allow harvesting this second
crop (without it getting destroyed by the waters). Normally only after the second crop has been
brought it, do the higher floods reach the cropland, again bringing in water and nutrients into
the agricultural system. This carefully balanced system enables more dense human population
without destroying the underpinning ecological mechanisms. (Apel et al., 2012) Thinking in
terms of the Foucaultian creation of meaningful worlds the imagery of the Mekong River itself
in local traditional discourses could be fundamentally important, though (to my surprise), I
have not been able to find useful material, not even on the ubiquitous symbol of dragons.”
Dragons have long been an important symbol in Vietnam (stemming from early Han Chinese
influence), as good and bad omens of power, as symbols of hierarchy, natural forces and order.
But not even for the Mekong River’s local name—River of Nine Dragons, Song Cuu Long—did I
find descriptions (other than it splitting into nine mouths). Local epistemological descriptions
for the Mekong do exist, but not for the Delta (see Elvin 1998; Hongsuwan 2011; Tho 2015;
Tueller 2013). To illustrate the point, here follows a description of how a people north of the
delta connect the local ecological with the social (also property) realm:

For the M'nong, water protection goes beyond water provisioning. It includes the
protection of several food resources and expresses an appreciation for the complex web of
interdependence of humans and the ecological system they depend on. The following poem
clearly shows this:

“Forests are common (property)

Land is common

(Fishing) streams belong to village

Fish in streams people can catch

But catching young-frogs has to leave parent-frogs
Catching young-fish has to leave parent-fish
Cutting down bamboos without touch to young ones
Heating bee hives without harm to bee queen
Poisonous fishing make streams poot,...

Want to eat frogs, shooting them with arrows

Want to eat fish, catching them with baskets

No fishing with poison leaves

That can kill all small crabs and shrimps.

The village will hold a court

Who poisoning fish, will be accountable and guilty” (Dung, Le Nguyen, and Tinh 2006: 16)

7 Many articles mention “dragons”, but none dare explain the deeper embedded cultural knowledges connected to them, not
even Lien and Sharock in their “Descending Dragon, Rising Tiger: A History of Vietnam” (2014).
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To further illustrate the point of local, embedded epistemologies crossing from political,
to property, to social, and into ecological realms all at once, here an excerpt about a different
minority, the Cham, also living to the North of the delta:

“As traditional wet-rice cultivators, Cham people in Ninh Thuan province hold a system of significant
beliefs and rituals related to water, such as rain worship, dam and canal opening and waterhead blocking.
The Cham’s customary law contains detailed regulations on procedures on land reclamation, watershed
protection, reservoir maintenance, including rights and obligations of community members towards
water protection and management. For instance, it specifies that every member of the community is
responsible for protecting water sources, participating in canal dredging, contributing to worship costs;
preventing theft of water and exploitation of watersheds (Hung 2006).” (Dung et al. 2006: 17)

Similar notions probably still play a role today in the delta, and arguably more so for
rural and minority populations, but research for them, and for (peri-) urban and majority
populations lacks.

As we move from the ecological and and epistemology towards majority history and into
politics and economics—a reduction in grain and an increase in extent—we should remember
how (legal) social landscapes inform identities, influence bargaining power, and structures
the possibility-realm of individuals and groups—also in self-referential manners (see earlier).
The account below explicates what Kennedy (2011) means by noting that—contrary to the
Coasean theorem—all ‘initial’ allotments are also distributional, and that distribution influences
development (‘dynamic efficiency’).

2.4 Modern Political History of the Mekong Delta®

The main issues regarding today’s social structures can probably be understood by starting
with the Nguyen dynasty in the 19th c., considered a Vassal of the Chinese Emperor’s, under
which the Northern and Southern parts of today’s Vietnam have been unified in one country—
including over 54 ethnic minorities, many trans-boundary (in the South the power was based on
the above-described land takeover). It is then that the delta became the rice basket of Vietnam.
As a place of refuge for aristocrats fleeing the French Revolution, European technologies
together with Christianity also arrived around that time. But local power legitimation was
at odds with Christian theology’s problems with the god-like images of the emperors (with
dragon-symbols).

The ensuing suppression of Christianity (especially due to the normative and potentially
political opposition to the existing hegemony) would later be used by capitalist Frenchmen
to argue for the imposition of freedom of religion and of free trade, backed by French army
dispatches (though Paris was not always in the knowing), thus expressing the imposition of
rules by yet another, newly arrived elite. By the mid-19th century France had occupied the
South and installed a Protectorate in the North. Vietnamese Resistance movements remained
largely ineffective, while local Vietnamese elites—taking advantage of the French Colonialists’
limited understanding of local property law—often claimed others’ lands as theirs, relying
on the owners’ illiteracy to win the disputes. The peasants, robbed of their land, would move
further out and clear/appropriate new lands for themselves.

8 Unless otherwise noted, the historical account is based on Lien and Sharock (2014).
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Between the 1880s and 1930s this process led to a quadrupling of agricultural lands. By
the 1940s no more free land was available in large quantities. The French had further symbols
of power: they increased dyke, waterway, and canal constructions. While French nationals
and the Vietnamese upper classes were enriched, the lower classes saw themselves ever more
exploited. By the 1930s about 75% of the population were landless tenant farmers who worked
on land owned by about 2% of the population. The remainder were landless laborers and a
small group of independent peasant farmers. But this regime lacked traditional paternalistic
systems restricting exploitation, so that resistance from below was constant and sometimes
even violent. The peasant argument was that labor constituted ownership—a communitarian
logic contradictory to the French colonial system of formalized legal titles. (Gorman 2013:505ff)
This may be understood as the normative legal system of large parts of the population being
overtly at odds with the ‘legal’ system, expressing the elite’s and French interests. Anti-French
nationalist and socialist agitation reached highs when many Vietnamese were drafted into the
French Army during World War 1, and when during the Second World War up to two million
Vietnamese died of starvation due to French appeasement politics: they had sent much-needed
food and other materials to Japan.

Ultimately, the Viet Minh took power and the Nguyen king abdicated in 1945. But neither
the French nor the British or the USA accepted the nationalist movement, and a war broke out
along international fault lines. (The countryside under China- and USSR-backed Communists
Vietnamese rule, the bigger cities under French-backed Vietnamese ex-Emperor Bao Dai’s rule.
This rural/urban divide is relevant still today.) Increasing US-involvement under the Truman
doctrine eventually led to a total of over 2.5 million US soldiers who served in Vietnam with
US army casualties around 60’000, Southern Vietnamese army casualties around 200°000, and
about 1 million military casualties in the North, next to over 2 million Vietnamese civilian deaths
between 1954-75. During these years, many villages, cities, and much of the infrastructure for
water management and industry, were utterly destroyed. Sterling et al., (2006:273-75) also
point out the devastating effects of napalm and defoliants on mangroves and the ecological
system.

Because their power in the rural areas of the South, the Communists advocated and even
implemented the first land redistributions. To combat Communist sympathies, the capitalist
South Vietnamese Government adopted the same in the 1960s. It gave laborers the legal title of
the land they had worked on, thus making a part-step towards traditional property ideas. But
the land plots were not equal, thus retaining traits of unequal distributions. While it reduced
the power of the rural elites, this policy created a larger population of landed laborers open to
the ideas of political and market liberalism, and to Green Revolution practices, while others
still lacked enough land to make ends meet. These new “middle” and “upper” peasants
replaced the former landlords yet entrenched capitalist practices. (Gorman 2013:507f)

After the signing of a peace treaty in 1973—and the Communist North overpowering the
remnants of the Southern army—many Southern officials were sent to “re-education camps”
from which many never returned, or only with severely damaged health, and several hundred
thousands fled over the sea (known as “boat people”).



Ecorocicar Economics AND SociaL-ECcOLOGICAL MOVEMENTS. S(‘IEN(‘E, POLICY AND CHALLENGES TO GLOBAL PROCESSES IN A TROUBLED WORLD

3. Capitalist and Socialist Modes — The Political Side of (all) Property

The Northern and Central Vietnamese communist structures were based on a different historical
development as a Protectorate and not similarly colonized. Thus the inclusion of the capitalist
Southern Vietnam into the Communist structures proved difficult: the two attempts to equalize
land holdings were met by increasing opposition by the middle and upper peasants, though
25% of the population in the Mekong Delta was basically landless. The newly created middle
and upper peasants claimed land rights based on their past labor: the traditional justification
served to underpin an unequal and new distribution. Sometimes upper peasants destroyed
property rather than hand it over (killing oxens, destroying machinery, rice fields, or fruit
trees). And even some poor farmers declined to receive the land based, on the same arguments
of past labor. In this crisis a notion of ‘moral economy’—commonly shared notions of how a
just economy should work—came to the fore which were rooted in a culture which was, at
least in part, shared across class. (Gorman 2013: 509f)

The crisis continued with Southern Capitalist systems collapsing and Communist
resettlement and forced-labor programs leading to countless deaths. A war with Cambodia’s
Pol Pot Regime followed in 1978/9. With hundreds of thousands fleeing in 1979 alone, the
Vietnamese Central Committee acknowledged that its economic plans and collectivizations
had brought about ruin far beyond the American (Vietnam) War’s destruction. By 1985 Vietnam
was the 15th poorest country in the world. Remnants of the Capitalist system in the South
had largely turned into corrupt networks. In 1986—coinciding with Glasnost—the Vietnamese
government started Doi Moi (“Renovation”) to combat ‘chronic hunger” and increase growth.

Changes in the international language legitimated policy changes, the Soviet Union
would fall soon after, and all the while Southern cadres with their more capitalist-friendly
networks rose to power in the Party and became richer. In 1988 “Resolution 10” allowed
limited private production, abolished agricultural collectives, and gave farmer tenants long-
term land-use rights for 10-20 years. The extent and modalities of the implementation were
relegated to provincial and local officials, though. Gorman (2013:510f) argues that the upper
peasants successfully used this openness and the economic crisis to push for implementation
along their ideas of rightful ownership, arguing that they had been the ones to work the
land initially and that they were more agriculturally productive. That the latter was also due
to their higher capital use, was conveniently not mentioned. Upper and middle peasants
marched on government buildings and filed over 200,000 petitions for land restitution to the
pre-Communist distribution (with some people forcefully occupying their former lands). The
existing opposition among the poor was shut out, while other poor who had to vacate lands
even accepted the moral-economic ideas expressed by the coalition. This (and the resulting
local cadres’ enrichment) were arguably based on a “‘moral economy’, a hegemonic notion of
just distribution shared also by the poor.

The local and provincial government’s espousing of a language of commodification and
efficiency was probably partly due to the internal weakness of the CPV. This ultimately led to
an almost complete reversal of the Communist redistribution, back to the situation under the
capitalist regime two decades earlier. Additionally, private ownership was strengthened and
more trade in land and other inputs allowe