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Preface to ”Sustainability through the Lens of

Environmental Sociology”

Twenty years after the Rio summit in 1992, world leaders met in Rio once again in 2012 to discuss

the environmental challenges facing the humanity. It was a time for them to reflect on how successful

and effective the international community has been over the past two decades in managing the major

identified environmental problems. Are we still facing the same environmental problems? Have there

been improvements in the situation or are we worse off? Environmental and social vulnerabilities

will continue to exist twenty years from now and beyond. The question is what kind of steps can

and should be taken to manage these vulnerabilities? Have they been taken? Do countries across

the globe experience the same type and degree of vulnerabilities? Or is the distribution of these

vulnerabilities uneven? How is the distribution of these vulnerabilities decided and by whom? What

are the prospects for a sustainable planet? Given these critical questions of our time, there is an

urgent need to explore and examine environmental sustainability from both local and global contexts.

Environmental sociology provides a prowerful lens to understanding, managing and achieving a

sustainable planet.

Our planet is undergoing radical environmental and social changes. Environmental sustainability

has now been put into question by, for example, our consumption patterns, loss of biodiversity,

depletion of resources, and imbalanced and exploitative power relations. On a global scale, every

day humans:

Consume over 54% of the accessible runoff water on earth

Mine more materials from the earth than the natural erosion of all earths rivers

Add over 100 million tons of carbon to the atmosphere

Destroy over 180 square miles of tropical rain forest

Create over 60 square miles of desert

Eliminate at least 74 animal or plant species

Erode over 80 million tons of topsoil and

Add over 1400 tons of CFCs to the stratosphere.

With apparent ecological and social limits to globalization and development, the current

levels of consumption are unsustainable, inequitable, and inaccessible to the majority of humans.

Understanding the environmental sustainability is a crucial matter at a time when our planet

is in peril - both environmentally and socially. This edited collection will hopefully show some

possible pathways for a sustainable earth. Along with global environmental politics with an aim of a

sustainable earth, we need to generate and inculcate new consciousness within the new social media

generations about the environment and sustainability. We must develop a new understanding of

the true purpose of our existence on this Earth, new models of behavior and a new set of values for

the planet.

In closing, I would like to thank the editorial team of Sustainability journal for inviting me to guest-

edit the special issue on Sustainability through the Lens of Environmental Sociology which has, with

some additional chapters, subsequently been transformed into this edited collection. I also thank all

the authors and reviewers for their crucial contributions.

Md Saidul Islam

Special Issue Editor
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Abstract: Our planet is undergoing radical environmental and social changes. Sustainability has now
been put into question by, for example, our consumption patterns, loss of biodiversity, depletion of
resources, and exploitative power relations. With apparent ecological and social limits to globalization
and development, current levels of consumption are known to be unsustainable, inequitable,
and inaccessible to the majority of humans. Understanding and achieving sustainability is a crucial
matter at a time when our planet is in peril—environmentally, economically, socially, and politically.
Since its official inception in the 1970s, environmental sociology has provided a powerful lens to
understanding the challenges, possibilities, and modes of sustainability. This editorial, accompanying
the Special Issue on “sustainability through the Lens of Environmental Sociology”, first highlights
the evolution of environmental sociology as a distinct field of inquiry, focusing on how it addresses
the environmental challenges of our time. It then adumbrates the rich theoretical traditions of
environmental sociology, and finally examines sustainability through the lens of environmental
sociology, referring to various case studies and empirical analyses.

Keywords: environmentalism; environmental sociology; ecological modernization; treadmill of
production; the earth day; green movement; environmental certification; global agro-food system

1. Introduction: Environmental Sociology as a Field of Inquiry

Environmental sociology is the study of how social and ecological systems interact with one
another. Both social and ecological systems are very complex and vast on their own, and together
the complexity grows. The interaction between social and ecological systems might seem clear when
we think about the way our society is built. However, due to the complexity of the interaction,
the development of separate disciplines, such as ‘sociology’ focusing on social relationships alone and
‘ecology’ based on environmental relationships without relating to society, bifurcation in intuitions
and disciplinary bias, the profound relationships between society and the environment were hardly
mentioned for a long period of time. Over time, as Gould and Lewis stated, “The increasing urgency
of the negative impacts of social systems on ecosystems created both the social space and social need
for the emergence of environmental sociology” [1] (p. 3). Environmental sociology is a subfield in
sociology despite the fact that it also has roots in ecology. The roots are not equally split between
sociology and ecology and environmental sociologists are not required to know the natural sciences
in ecology. Gould and Lewis describe the core of environmental sociology: its “special focus is on
how social systems are organized and change in response to the natural world, just as the changes
they produce in the natural world force them to further respond and change” [1] (p. 3). This editorial,
accompanying the Special Issue “sustainability through the Lens of Environmental Sociology”, will first
provide a brief sketch on the social and institutional trajectories in which environmental sociology
emerged as a distinct field of inquiry.

Sustainability 2017, 9, 474 1 www.mdpi.com/journal/sustainability
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Environmental sociology became an officially recognized subfield in sociology as late as 1976 [1].
In the late 1800s, environmental sociology was not a part of sociology at all, but in the early 1900s
there were two sociologists who started to talk about the relationship between humans and nature,
Henry Thomas Buckle and Ellsworth Huntington. According to Buckle, human society is a product
of natural forces and his theory of social change made quite an impact on the intellectual circles in
the 19th century [2]. Huntington, on the other hand, tried to establish a connection between climate
and health, energy, and metal processes such as intelligence, genius and willpower. He used his
theories to try to explain the rise and fall of ancient societies such as Rome, connecting the fall of
the kingdom to changes in the climate. This has been questioned by, for example, Sorokin, who says
that the correlations are fictive and that he overestimated the role of the geographical environment.
However, he agrees that the geography has an impact on every social constellation. During this
time, many sociologists applied Darwinism and the concept of “evolution” and “natural selection”
to the human context, and the most prominent social Darwinist was an English social philosopher,
Herbert Spencer. He opposed any suggestion that society could be transformed through education or
social reform. Instead he believed that it is better to leave it alone and we will change as time goes
on. Spencer also had a disciple, Sumner, who thought that we do not only fight with other species in
nature, but also in society; however, these theories were largely rejected later on [1,2].

Between the years of 1955 and 1975, it was more evident that the sociological literature became
more and more modern, and there are sociologists in particular that stand out during these two decades,
David H. Smith, Alex Inkeles and Daniel Lerner. According to Smith and Inkeles, many individual
members of certain communities were physiologically trapped in the past and they had problems
doing what modern citizens could do, such as keeping to a fixed schedule, observing abstract rules,
adopting multiple roles, and empathizing with others; this resulted in many developing nations failing
to be a part of the modern world in the 1960s. Humans are not born knowing all these qualities,
but through life experience and education we can obtain them. In his book The Passing of Traditional
Society, Lerner discussed that the key to modernity is the media; they have the power to establish
a physiological openness among the population [3]. One reason why the environmental aspect of
sociology did not take off was an apprehension that it would take the focus away from the debate that
many sociologists thought was more important—class. Even when no one could close their eyes from
the environmental issues they were facing, they still said that it was class-related problems that were
the cause of the issues, instead of using environmental reasons [2].

There are three important founders of classical sociological theories: Émile Durkheim, Max Weber
and Karl Marx. Émile Durkheim is least likely to be recognized as an environmental sociologist.
Émile Durkheim stated that social facts are more important than physical and environmental
facts. He put very little effort in the environmental part of sociology and insisted that social
facts “are consequently the proper field of sociology” [2] (p. 6). Max Weber, on the other hand,
took environmental sociology into account. He connected economy, science, government and industries
with geographical attributes. The third one, Karl Marx, was the one who has provoked the most
widespread response from present-day environmental commentators. Marx has affected modern-day
environmental sociology the most. He only touched the subject in his work, but many of his ideas later
became the starting point for modern theories of the environment. Marx and his colleague, Friedrich
Engels, believed that the class conflict did not profit any side of the conflict; instead it alienates people
from their work and from nature. This was obvious in the industrial revolution when it was more
profitable to use the land for industries rather than agriculture, which forced rural workers to give
up their lands and move to cities that were polluted and crowded. Marx and Engels were convinced
that capitalism was to blame for these events that eventually led to a bad state for the whole society.
They wanted to make the gap between nature and people smaller and reinstate the bond between
them, but did not know how to establish it. Marx talked about the “humanization of nature” which
he said will give humans a better understanding of nature and how we can co-exist in a way that
benefits both the environment and us. He even pointed out specific environmental issues and saw
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the importance of ecological sustainability. Both Marx and Engels were pro-organic agriculture since
they saw the danger in taking away all the nutrients in the soil and using chemicals to get more crops.
They suggested that to stop pollution from fertilizers, farmers could use recycled human waste from
the city instead [2].

None of these three founders—Durkheim, Weber and Marx—spoke directly about environmental
sociology, but they were all talking about it indirectly, as they were talking about humans and nature.
It was not a single discovery that made environmental sociology a field of inquiry; it was more like a
movement driven by political reasons for social reform. Various publications of books and reports
during the 1970s drew more intellectual and public attention towards environmental issues and
problems. When sociologists first started discussing environmental issues and problems in the 1970s,
they applied social theories to the environmental issues; soon a distinct field of study began to emerge.
They made a distinction between two parts, one of which studied the interaction between the society
and the environment, and the other which dealt more with environmental issues. This separation
today is not very clear as both parts often go under the umbrella of environmental sociology [2].

The term “environmental sociology” was first used in 1971 by Samuel Klausner in his book On Man
in His Environment [4]. Riley Dunlap came across Klausner´s book and the term several years later
and he is considered one of the founders of this field. He focused mostly on the relationship between
modern industrial societies and the physical environments they inhabit. According to many, Earth Day
in 1970 was the debut of the modern environmental movement. It all started as a small proposal for
national awareness on the environment, but soon, it had grown into a much larger event, with many
participants around the world. “Earth Day 1970” symbolizes “Day 1” of the new environmentalism and
it is widely used in the American mass media [2]. It was during this time that environmental sociology
became an officially recognized subfield in sociology and the environmental issues started getting
more attention on a political level. Sociologists started to incorporate formal niches for environmental
sociology, as the Rural Sociological Society´s Natural Resource Research Group was formed in 1960s,
the Society for the Social Problem started a group in 1973 and the American Sociological Association´s
Environment and Technology group was formed in 1976. Also, among the population, it became a
bigger and bigger topic and due to several environmental crises, such as the energy crises in the early
1970s and the Love Canal incident in 1978, and people became more aware of environmental issues
and problems. Political actions were also made, both on national and international levels; notable
among them was the United Nations Conference on the Human Environment held in Stockholm in
1972 [1]. Later on, the Global Environmental Change Programme was established in the UK and the
Kyoto protocol was signed in 1997. Further, in the 1990s, environmental sociology was being taught all
over the world [2].

Today’s world is facing a lot of different problems related to economic growth and environmental
protection, and environmental sociology provides key tools to understand them. The “21 issues for the
21st century” is a list made by the United Nations Environmental program (UNEP) that proposes a
sustainable earth through keeping the global environment under review and bringing emerging issues
to the attention of governments and the international community for action. The problems are divided
into five different main issues: cross-cutting issues, land issues, water issues, climate-change issues
and development issues. All of the issues are ranked by the UNEP Foresight panel which includes
22 distinguished members of the scientific community from 16 developing and industrialized countries.
The issue ranked number one is the cross-cutting issue: Aligning Governance to the Challenges
of Global Sustainability. Many governments do not have the capacity to support environmental
actions on a global level, but without governments’ support it is going to be hard for the world to
solve the environmental issues that lie ahead. Some other issues posing sustainability challenges on
the list include: new challenges for ensuring food safety and food security for nine billion people,
new challenges for climate change mitigation and adaptation, managing the unintended consequences
and changing the face of waste, solving the impending scarcity of strategic minerals and avoiding
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electronic waste. All of the issues listed have one thing in common: they have become issues because
of the way humans use the natural environment [5].

One challenge we find in today’s society is the correlation between social and environmental
vulnerability. This gives different countries different capabilities to cope with environmental disasters
depending on economic and political factors. In history, it is mostly the developed countries that
contributed to the anthropogenic environmental problems and issues since they were the first to
build large-scale factories and their inhabitants had more money to purchase cars, indulge in mass
consumption, and lead lifestyles that harmed the environment. The environmental problems caused
by these anthropogenic factors are not only affecting these developed countries but rather the contrary:
developing countries are often more exposed to disasters derived largely from human impacts.
Developing countries are often more environmentally vulnerable. They are not only afflicted and
affected by disasters from human activity, but also by natural disasters such as earthquakes, typhoons,
tsunamis and extreme dry periods. Their lack of infrastructure, poor governmental establishment
and tight economy make it harder for them to cope with these problems; rather, these factors damage
these countries even more, making it even harder to recover from future disasters, and they end
up in a vicious circle. The consumption patterns in the world lead to an increasing and unending
demand. Developed countries, where the demand often comes from, put pressure on the developing
countries to drain their natural resources. This can ruin their environment and lead to a massive
loss of biodiversity, but not all developing countries will prioritize environmental protection over
economic growth. The resources move from the developing countries to more affluent ones, leading
to a core-periphery dynamics where the assets move from countries in the periphery into the core,
while political pressure moves in the reverse direction [6]. The developed countries take advantage of
more environmentally vulnerable countries. It not only forces the poor countries to drain their natural
resources but also leads to higher emissions of greenhouse gases, thus speeding up global warming.
For this to stop, demand needs to decrease. However, to decrease demand is hard since it is often
correlated with economic development, something all countries strive for. Countries need to find a
way to achieve development without necessarily having to increase demand.

There are many problems regarding the human impact on the environment such as the dilemma
and tension between the economy and the environment, increasing demand and environmental
vulnerability. Environmental sociology is a tool we can use to understand the complexity of the
problems and find solutions, thus making sustainable development a reality and not just a dream.
This is necessary if we are going to continue living on this earth and live together with other species in
a harmonious manner.

2. Theoretical Traditions in Environmental Sociology

Environmental sociology is largely oriented towards the reciprocal relationship between the
environment and the larger society. This relationship is problematized and conceptualized, and hence
needs a reestablishment of social theories in order to better understand these issues. As a sub-field
of sociology, environmental sociology employs various theoretical traditions in order to analyze and
fathom the concerns raised in this discipline. Some of these traditions originate from the Marxist
perspective, which are discussed and reintroduced as neo-Marxist theories. Similarly, neoliberalism
theories in environmental sociology attempt to understand problems without contesting the economic
and political structure. Symbolic interactionism theories discuss how meanings received from social
interactions can influence and interpret the relationships between human society and the environment.
There are several theories under each tradition that are discussed in further detail below.
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2.1. Neo-Marxist Theories

2.1.1. Metabolic Rift

Metabolic rift is an important neo-Marxist theory as explained by John B. Foster and Karl Marx.
It describes how society and ecology should not be classified as two different entities. Instead,
they should be seen as one metabolism as one cannot function without the other. The theory explains
that man started to view society and ecology as two separate entities with the rise of the capitalist
system, creating a “rift” between humans and earth [7]. Marx discusses how capitalism has disrupted
the “metabolic interaction between man and the earth, i.e., it prevents the return to the soil of its
constituent elements consumed by man in the form of food and clothing” (p. 379). Through our
growing patterns of consumption, man starts to only care about the product and forgets that nature is
the root to all the resources going into making the products that we consume. The capitalist system
places much emphasis on the process of production, rather than the source of factors of production.
Man begins to lose touch with nature, and sees no problem in further exploiting the ecological system
for natural resources in order to produce what society demands for.

Marx, as cited in Foster [7] (p. 380), also discusses how the “long-distance trade in food and
clothing made the problem of the alienation of the constituent elements of the soil that much more of
an ‘irreparable rift’”. In today’s globalized economy, a large proportion of food and clothing are being
produced in peripheral countries such as Brazil and China, before being shipped to core countries such
as the USA for consumption. This distancing between the location of production and consumption
further alienates humans’ relationship with the goods (p. 380). Human beings do not take into
consideration the factors of production, such as the process of it, as well as the extraction of natural
resources during their consumption of goods. This further enables humans to lose “touch” and their
relationship with nature, resulting in the “irreparable rift” between society and the ecological system.

2.1.2. Treadmill of Production

The treadmill of production theory, propounded by Allan Schnaiberg in his book The Environment:
From Surplus to Scarcity [8], suggests a never-ending cycle of production is the central characteristic
of the capitalistic mode of production [9]. Human societies are dependent on flows of energy
from nature, and hence Schnaiberg argues that this energy can only be transformed, and that each
transformation is in itself a degradation [10]. The treadmill of production depicts the two dialectic
processes of societal-environmental interaction: withdrawals and additions. Withdrawals from the
environment are raw materials that are extracted from nature in order to transform them into economic
goods, while additions are pollutive or toxic waste that is returned to the natural world. Capitalism
generates profit through consumerism, with advertisements and marketing constantly driving human
consumption to a grotesque level to generate profit [1,10]. Basic supply and demand predict that
with increased demand, supply will increase to match that level, which results in the rising rate of
the production process. That production process results in the exponential rate of both withdrawals
and additions which rapidly depletes raw materials from nature and dumps toxic waste back into
it. Hence, treadmill theory predicts environmental destruction with the current trend of human
activities. This treadmill is unsustainable as the carrying capacity and resources on this planet are
finite, while humans’ wants are infinite [6].

On top of ecological destruction, there is also the innate contradiction of capitalism as
highlighted by Marx: exploitations of labor. However, social institutions are rooted and embedded
in capitalism [1,6,10], and hence they seek only to strengthen and reinforce the capitalist ideology.
For example, labor unions are in favor of the treadmill as it creates jobs for the workers, and governments
prioritize economic growth over environmental protection [6]. Hence, without a radical change to
the economic and political structure of the world system, the treadmill of production will not cease.
Critics of this theory are convinced that capitalism will be able to adapt to consider environmental
problems without radical changes, and that this theory is based too heavily on a materialist approach [1].
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Others critics argued that treadmill of production is too pessimistic and it will discourage individuals
from environmental efforts.

2.1.3. World Systems Theory

Immanuel Wallerstein’s world systems theory was built on Marxist foundations, and emerged as
a reaction and counter to modernization theory, by arguing that colonialism is one of the main causes
of underdevelopment in the third world. Like Karl Marx, Wallerstein believed that capitalism is based
on a system of exploitation, to achieve maximization of profit. However, it is seen as neo-Marxist as
the world systems theory rejects the notion that capitalism only occurs in nation-states, and argues
instead that it encompasses the entire world into an economy. Wallerstein presents three positions
inside this world system: the core, the periphery and the semi-periphery. Labor and surplus are
commoditized and extracted from the periphery to the core, which creates an unequal exchange
of resources. The semi-periphery stands in the middle, being an exploiter as well as an exploited
country [11]. This ultimately creates a global stratified system that works based on rationalization
and commoditization as the driving forces behind this exploitative relationship. The environment can
be subject to commoditization, with land being one example. A further theory of unequal ecological
exchange builds on Wallerstein’s world systems theory, as it contends that more developed countries
and their high consumption-based environmental costs are redistributed to less developed countries,
which results in environmental degradation and disasters [12].

Through extensive agricultural practices that benefit the cores, environmental damage can occur
in the periphery. One example is the Hamburger Connection, where deforestation happens in order to
give rise to cattle ranching. Much of the Amazon rainforest in Brazil has been cleared for pastures,
and this has been a practice for decades. Brazil was seen as the world’s top exporter of beef in 2003,
and it was exported to developed countries for their consumption in fast food restaurants [13]. The land
is hence seen as a commodity for exchange value, in order to raise cattle for the growing consumption
of beef in developed countries. This creates an unequal ecological exchange because the core reaps
the benefits of the beef product, while Brazil as a semi-periphery is exploited for the land that they
own. Extensive environmental damage is the cost suffered by the periphery for the interest of the
core countries, and this exemplifies how it occurs in the modern capitalist world system as proposed
by Wallerstein.

2.2. Neoliberalism Theories

2.2.1. Risk Society

According to Beck, as cited in Adam, Beck and Van Loon [14] (p. 5), a risk society can be
understood as “a particular mode of organization as a response to new challenges enforced upon the
world by technologies and practices”. Present society is said to be fraught with risks as a result of
modernization where there has been a rapid increase in the advancement and employment of new
technologies. While such technologies have brought about increased convenience, productivity and
benefits, they are not without risks. Risks are defined as “a systematic way of dealing with hazards
and insecurities induced in and introduced by modernization itself” [15] (p. 21). Beck, as cited in
Matten [16], argues that while potential threats have always existed in society, such as natural disasters,
the difference between threats and risks is that risks are a result of human decisions. Giddens has
coined such risks as “manufactured risks” and believes that people today tend to focus their concerns
on manufactured risks as a result of their actions over external risks. In particular, there have been
rising anxieties and debate on the kind of environmental issues and problems brought about by the
risk society due to new technologies in the field of nuclear, chemical and genetic industries, which have
generated environmental hazards that creates risks in modern society [17,18].
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An example of a manufactured risk in society is the use of nuclear energy. Nuclear energy is a
welcomed alternative source of energy as it is deemed to be the most environmentally friendly in terms
of its lower greenhouse gas emissions as compared to other forms, such as coal or electricity. However,
there are environmental risks that accompany it. Environmental impacts and nuclear accidents such as
radioactive waste produced from nuclear energy have impactful consequences on the environment
and the health of individuals [19]. The Chernobyl nuclear accident in 1986 shows how manufactured
risks translated into actual environmental hazards and damage. It is evident that nuclear energy is
a risk because no one is able to fully understand the kind of far-reaching consequences it can have
in the event of an accident. Based on the Chernobyl nuclear accident alone, over 300,000 people had
to be evacuated and resettled after the accident as the area surrounding the nuclear power plant was
deemed to be unsuitable for living. A study has shown that the increase in reported cases of thyroid
cancer was linked to the high levels of radioiodine exposure during the Chernobyl accident [20].
In terms of environmental damage, over 200,000 square kilometers of Europe was contaminated from
the release of radionuclides [21]. The danger here is that as Beck has claimed, there is no form of
insurance against the kind of risks that emerge out of risk societies, yet societies continue to take
deliberate risks in the name of modernization. Another clear example would be the Fukushima nuclear
disaster in Japan. Although past experiences such as the nuclear accident in Chernobyl have shown
the far-reaching consequences of nuclear accidents, society continues to create human-induced risks by
investing in nuclear technology. Modern societies continue to take risks in the name of modernization
and profit-making, despite the fact that that political institutions lack the competence to manage risks
that accompany new technologies [16].

2.2.2. Ecological Modernization

Mol and Spaargaren’s ecological modernization aims to resolve environmental issues without
forsaking modernization, through the use of new technologies from more modernization instead
of drastically reforming society [2]. Hence, this theory attempts to take a middle stance between
pessimistic environmentalists pushing for de-industrialization and capitalists who would rather
ignore the issue of the environmental crisis altogether. Ecological modernization assumes that
capitalism is flexible enough to self-regulate, craft solutions and evolve towards “sustainable
capitalism” [1,6]. Huber posits that the development of an industrial society occurs in three stages:
the industrial breakthrough, the construction of the industrial society and superindustrialization.
Superindustrialization refers to the final stage where an “ecological switchover of the industrial
system” happens, where environmentally friendly technologies are developed [22].

Another key point of ecological modernization theory is reflexive modernization, whereby a
capitalist society re-examines its circumstances and develops a heightened awareness of environmental
problems. Thus, consumers will push institutions such as governments and corporations for change
towards a green society [6]. However, critics claim that any improvements made from pressure
are not real, and are attained through misreporting [2]. In addition, ecological modernization
theorists are criticized for being over-optimistic about the potential of technology, forgetting that
‘clean’ technologies such as nuclear power were once lauded until their more undesirable features
and risks were discovered. Ecological modernization theory also disregards the political-economic
dimension characterizing environmental processes, assuming that social and political forces will align
for the sake of environmental conservation [1,2,6].

2.3. Symbolic Interactionism Theories

Naturework

The idea of naturework was first explored in Gary Alan Fine’s book Morel Tales: The Culture of
Mushrooming [23]. In this book, Fine studies how Americans assign meaning to the natural world that
they live in. “Nature” always has been in unquestionable existence, but Fine argues that the meanings

7



Sustainability 2017, 9, 474

we give to the natural environment are culturally grounded. This implies that there can be no nature
if we detach it from culture and he terms the cultural construction and interpretation “naturework”.
Fine illustrates his point by dabbling in the field of mushrooming. Fine examined present-day concerns
of nature, environment and culture and how we give meaning to the first two. Mushroomers practice
naturework by giving names to their fungi, assigning different values to different types of mushrooms
and giving a gender identification to the mushrooms. In his opinion, the mushroomers adopt the
“humanist” view of nature by making use of nature to meet the needs of humans. The other two views
are the “protectionist” view that nature should be left untouched and the “organic” view that humans
have no need to control themselves in exploiting nature compared to any other living thing as humans
are also a part of nature.

The concept of “naturework” talks about how human beings adjust their behaviors and attitudes
around socially constructed symbols [6,23]. Humans structure and revolve their actions and
relationship with nature based on meanings that they assign to nature themselves. For example,
human beings have constructed a social meaning for farm animals (e.g., pigs and cows) as animals
raised for food. Thus, society does not see a problem with raising animals for food and the use
of inhumane methods on animals in order to produce sufficient livestock for human consumption.
In comparison, when human beings claim that they need a break from work and escape the city for
a holiday by joining farm stays, they claim that they are being “in nature” and would never treat
the farm animals in an exploitative manner. Through this example, it shows how human beings
renegotiate the meanings of nature, and perceive nature as a source of relaxation instead of a natural
resource for human consumption. This showcases the concept of naturework and how human beings
entail the capacity to shape their behaviors and relationships with nature around social meanings [6].
In addition, by “enframing” nature as a separate entity to society (human beings), it creates the
perception of distance and separation between society and nature. Thus, society does not develop a
sense of accountability towards nature, allowing society to develop a power relation over nature to
result in the exploitation of nature through technology [24].

3. Sustainability through the Lens of Environmental Sociology

The powerful lens provided by environmental sociology is important not only to understand the
current environmental problems and challenges, but also to devise solutions for a sustainable earth.
This Special Issue of Sustainability provides an environmental sociology approach to understanding
and achieving the widely used notion of “sustainability”, focusing on, among other topics, the inherent
discursive formations of environmental sociology, conceptual tools and paradoxes, competing theories
and practices, and their complex implications on our society at large.

Some papers in this Special Issue have solid conceptual and theoretical contributions to the
study of sustainability. Longo and his colleagues, for example, problematized the prevailing notion
of sustainability and sustainable development as mired in a “pre-analytic vision” that naturalizes
capitalist social relations and closes off important questions regarding economic growth. To overcome
this problem with the sustainability discourse, the authors highlight how several environmental
sociology perspectives—such as human ecology, the treadmill of production, and metabolic
analysis—can serve as the basis for a more integrative “socio-ecological conception” and can help
advance the field of sustainability science [25]. To better understand and theorize sustainability in
a post-natural age, Arias-Maldonado, on the other hand, suggested that environmental sociology
should incorporate and reconsider the “anthropocenic turn” in its fold for a realistic understanding
of sustainability. The anthropocene, as he explains, is a scientific notion, grounded in geology and
Earth-system science, which plausibly suggests that human beings have colonized nature to a degree
that has irreversibly altered the functioning of planetary systems, and, consequently, social and natural
systems have become “coupled”. Elucidating the consequences of the “anthropocenic turn” for
sustainability studies, his paper explores the related notions of hybridity and relational agency as key
aspects of a renewed view of nature [26].
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Other papers applied various tools of environmental sociology in addressing various
environmental issues and problems affecting societies and communities around the world. Islam and
his colleagues, for example, applied the treadmill of production theory and environmental governance
to understand the causes and consequences of trans-boundary haze pollution in Southeast Asia and
proposed sustainability through a plural coexistence framework [27]; Hui-Ting Tang and Yuh-Ming
Ling, assembling disparate information across time, space and discipline in their paper, aim to build a
clear and concise synthesis of sustainable urban development not only to serve as an essential reference
for decision- and policy-makers, but also to encourage more strategically organized sustainability
efforts [28]. Sustainability with “academic ecohealth” literature, focusing on existing engagements
and future prospects [29]; certified organic farming, posing a “metabolic rift” similar to conventional
agriculture [30]; hybrid arrangements and governance as a form of “ecological modernization” in
understanding the complexity of climate governance and energy efficiency in US cities [31]; and the
extent to which forms of certification in global agro-food value chains guarantee sustainability [32]
are among the key case studies in this Special Issue that advance our understanding of sustainability
through the lens of environmental sociology.

Two papers clearly signal towards methodological innovations within environmental sociology
in understanding and addressing today’s sustainability challenges. Mark Brown made a large-scale
textual and discourse analysis to show how multinational corporations manage and naturalize
“nature-business” through developing a vocabulary and a “grammar” which enables them to manage
natural spaces in the same way that they are able to manage their own far-flung business operations [33].
Sing Chew and Daniel Sarabia, on the other hand, suggest a robust historical analysis of nature-culture
relations, focusing on early globalization dating back 5000 years, climate change and system crisis.
They believe a long-term tracing of the socioeconomic and political processes of the making of the
modern world will allow us to have a more incisive understanding of the current trajectory of world
development and transformations [34].

Papers published in this issue thus focus on how sustainable development has been understood
through different theoretical lenses in environmental sociology, such as ecological modernization,
policy/reformist sustainable development, and critical structural approaches (such as the treadmill
of production, ecological Marxism, metabolic rift theory, etc.). Also, review papers and original
manuscripts draw on how sustainable development has been practiced in, or by, various stakeholders,
such as states, corporations, and local communities, for various ends, through the use of specific
case studies, showing, for example, the discursive shifts, dynamic formations, and diverse contours
of sustainable development. The lens of environmental sociology on sustainability in this Special
Issue has therefore been expressed through conceptual and theoretical contributions, methodological
innovations, and critical analyses of various cases around the world.
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Abstract: The vague, yet undoubtedly desirable, notion of sustainability has been discussed and
debated by many natural and social scientists. We argue that mainstream conceptions of sustainability,
and the related concept of sustainable development, are mired in a “pre-analytic vision” that
naturalizes capitalist social relations, closes off important questions regarding economic growth,
and thus limits the potential for an integrative socio-ecological analysis. Theoretical and empirical
research within environmental sociology provides key insights to overcome the aforementioned
problems, whereby the social, historical, and environmental relationships associated with the
tendencies and qualities of the dominant economic system are analyzed. We highlight how several
environmental sociology perspectives—such as human ecology, the treadmill of production, and
metabolic analysis—can serve as the basis for a more integrative socio-ecological conception and can
help advance the field of sustainability science.

Keywords: economic development; growth; social theory; human ecology; treadmill of production;
metabolic rift

1. Introduction

In environmental scholarship, the influential concept of sustainability has been discussed and
debated by many natural and social scientists. Extraordinary efforts have been made to systematize
sustainability and to set environmental goals over the last several decades. For example, since the
1970s, scholars have held national and international conferences to discuss the relationship between
economic growth, natural limits, and environmental sustainability. At the same time, environmental
problems have continued to worsen—such as the acceleration of global climate change, decrease in
biodiversity, increase in water pollution, and depletion of fisheries, to name a few. Despite the ongoing
effort of the sustainable development project, environmental problems have magnified [1–3].

The scientific literature on sustainability is quite vast. Part of this research employs a diversity
of scientific assessments and indicators of sustainability and sustainable development, including
the Ecological Footprint [4], Environmental Sustainability Index [5], Global Scenarios Group [6,7],
and Genuine Progress Indicator [8]. These tools and measures are just a few of the well-known
efforts aimed at increasing systematic knowledge for advancing sustainability goals and sustainability
science. The distinct assessments highlight the diversity of ecological conditions and the complexity
of interactions within and between social and natural systems. The prevalence of different research
programs stems from myriad theoretical assumptions, scientific conceptions, and questions regarding
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the social implications of sustainability [9,10]. Additionally, the discourse around sustainability and
sustainable development has generated debates and contrasting meanings and conceptions [11,12].

We argue that many mainstream conceptions of sustainability—and the related concept of
sustainable development—are mired in a “pre-analytic vision” that naturalizes capitalist social
relations, closes off important questions regarding economic growth, and hinders socio-ecological
analysis. A pre-analytic vision provides the initial conceptual categories and base assumptions for
analyzing a particular phenomenon [13]. We offer a critique of the extant pre-analytic vision found in
many approaches to sustainability in order to present a critical inquiry of sustainability and sustainable
development. We draw on critical social theorists, particularly Karl Polanyi and Karl Marx, to reveal
how this pre-analytic vision, which readily privileges economic growth, developed. In doing so, we
illustrate the importance of putting the economy in its place—namely, within the larger social and
ecological systems. We address how theoretical and empirical research within critical perspectives of
U.S. environmental sociology provides key insights to help overcome the aforementioned problems,
whereby the social, historical, and environmental relationships associated with the dominant economic
system are analyzed. Finally, we highlight how several environmental sociology perspectives—such
as human ecology, the treadmill of production, and metabolic analysis—can serve as the basis for a
more integrative socio-ecological conception of sustainability and contribute to the emerging field of
sustainability science.

2. Development and Sustainability

Modern theories of sustainability and sustainable development appear in the post-Second World
War era [1,14]. This particular period in world history influenced the institutional framework, meaning,
and application of these concepts, especially in relation to increasing concern regarding the vast
inequality between nations [11,12,15,16]. Specifically, the United Nations and other global institutions,
such as the World Bank, helped construct what was meant by sustainable development in major debates
and discussions regarding economic development. Within universities, scholars of development
studies and development economics incorporated the concepts into their evaluation of the global
political-economic system. Both modernization theory and development theory became the leading
social science approaches for understanding and addressing the problems of the “Third World” [1].
These theoretical perspectives were rooted predominantly in neoclassical economic theory, which
had several implications for the policies they informed and for the definitions of development and
underdevelopment [14].

Some major tenets of neoclassical theory are that economic growth (or the expansion of
market-based economic activity with a resulting increase in gross domestic product) will have
beneficial effects on all sectors of society, that markets are self-regulating (i.e., market equilibrium
will produce optimal utility), and that rational actors make cost-benefit decisions that will maximize
utility. Development theorists operating in a neoclassical economics paradigm argued that what was
essentially needed for social progress in the formerly colonized societies was an unleashing of capital
in the parts of the world where capital had not yet fully made its mark. This would increase the
potential for expansion and economic efficiencies. They maintained that policies encouraging such
actions would have the desired effects of propelling these areas into new, grander “stages” of economic
growth that would result in progress toward “mature” societies [17].

The United Nations and the Bretton Woods institutions (the World Bank and the International
Monetary Fund) have been central institutions promoting industrial capitalist development. These
organizations provided much of the original planning and financing for development projects
throughout the world, and such funding continues to this day [1]. Environmental problems gained
more social attention in the latter part of the twentieth century, many of which could be directly tied to
the global expansion of industrial capitalism. Some institutions, such as the United Nations, began
to consider that environmental issues might need to be addressed within development models and
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funding plans. As a result, the mainstreaming of the concept of sustainable development is borne
largely out of U.N. projects [18].

In 1972, the United Nations Conference on the Human Environment was held in Stockholm,
Sweden. This was the initial conference in a series organized by the United Nations on development
and the environment that took place over the next 40 years. These conferences were commissioned to
examine the escalating environmental impacts occurring throughout the world and to work toward
developing new global legal frameworks that could better address the growing environmental and
social concerns associated with capitalist development. The initial Stockholm conference resulted in the
creation of the United Nations Environment Program (UNEP) whose mission is “to provide leadership
and encourage partnership in caring for the environment by inspiring, informing, and enabling nations
and peoples to improve their quality of life without compromising that of future generations” [19].
This statement contained a preview of the popular conceptions of sustainable development.

Over the next 40 years, the United Nations hosted a series of conferences, including the
well-known meeting in Rio de Janeiro, Brazil, in 1992 (i.e., Rio Summit or Earth Summit),
where “sustainable development” was the central theme. In 1992, the Commission on Sustainable
Development was established out of proposals in Agenda 21 [20,21]. The best-known definition
of sustainable development was a product of the U.N. World Commission on Environment and
Development (WCED), which was formed in 1983 and is also known as the Brundtland Commission.
The Report of the WCED, “Our Common Future”, was published in 1987, creating a pleasingly
formulaic definition of sustainable development as “development that meets the need of the present
without compromising the ability of future generations to meet their own needs” [22].

Thus, for more than four decades the United Nations has been promoting a vision of development
that has included a conception of sustainability. This process can be regarded as the greening of
development theory, where the goals of economic development began to take ecological concerns into
account [23]. While the new development model attempted to address physical realities associated
with environmental degradation, the focus on economic growth did not change significantly, if at all. A
common critique of the U.N. approach to sustainability is that it merely tacks on the term “sustainable”
to the traditional economic development model in order to advance an era of neo-liberalism [15,18].
While the Brundlandt Report [22] does begin to address fundamental ecological and social concerns,
and can be commended for some of its inclusive language and creative vision, it has been argued that
the sustainability programs and initiatives created under the auspices of the United Nations have been
nothing more than hollow efforts and platitudes for addressing ecological concerns [11,23,24]. Critics
of the sustainable development approach have suggested that it fails to integrate ecological realties
and the interdependence of humans with the rest of nature [25].

As discussed, the development project emerged from a set of historical circumstances that resulted
in a definition of the concept that is largely a plan to expand the scope and scale of global capitalism.
At the United Nations, resolutions and humanitarian goals, which are at the core of their mission,
were often placed in a context of expanding industrialization, and ultimately global economic growth
and modernization. Consequently, many view U.N. summits as key mechanisms through which
transnational corporations have become principal contributors to the strategy, goals, and practices set
forth for achieving sustainable development [11,24].

3. Neoclassical Economics, Sustainable Development, and the Pre-Analytic Vision

Following the 1950s, the “Great Acceleration” in the human disruption of Earth systems led
to much more research regarding the types and range of environmental degradation [26]. In the
1960s and 1970s, the environmental movement gained traction, demanding fundamental changes in
society. Books such as Silent Spring [27], The Closing Circle [28], Limits to Growth [29], and Blueprint
for Survival [30] presented analyses that depicted how social processes, including economic growth,
resulted in environmental problems. In an effort to diminish extreme forms of degradation, many
wealthy nations passed environmental regulations and laws due to increasing social pressure.
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As discussed, by the 1980s, the private sector, particularly large corporations, became more
involved in environmental policy conversations, in large part to protect their economic interests.
At the 1984 meetings of the Organization for Economic Co-operation and Development (OECD), the
position that the economy and environment are “mutually reinforcing” was established as a focal point
for sustainable development [31]. This proposed compromise between economic development and
environmental protection served as the basis of the Brundtland Report. Along with the previously
mentioned definition, this report stated that “The concept of sustainable development does imply
limits—not absolute limits but limitations imposed by the present state of technology and social
organization on environmental resources and by the ability of the biosphere to absorb the effects of
human activities. However, technology and social organization can be both managed and improved
to make way for a new era of economic growth” [22]. Effectively, this definition couples economic
growth and sustainability. Further, in some prominent interpretations, economic development is even
assumed to provide the basis for sustainability. These positions reveal the taken-for-granted epistemic
presuppositions that are found in the mainstream neoclassical economics tradition, which influence
many conceptions of sustainability and sustainable development.

For example, environmental economist David Pearce indicates that “most economists” define
sustainability entirely in terms of economic growth, monetary wealth, and consumption, without
any direct reference to the environment. From this perspective, sustainable development is really
sustainable economic development, which necessitates “continuously rising, or at least non-declining,
consumption per capita, or GNP” [32]. Indeed, economic development becomes the central feature
of sustainable development, and nature becomes a secondary consideration, at best. Consequently,
economic models predicated on the growth imperative are central to modern economics and dominate
policy discourse. Ecological economist Herman Daly points out that the ecological fact that the earth is
essentially a closed and limited system, in which there are absolute limits as determined by natural
science, runs contrary to the dominant economic paradigm [33].

Mainstream economics and policy operating largely within the neoclassical economic paradigm
generally conceive of nature as a subsystem of the economy. In this view, the macro-economy becomes
the primary point of analysis, which subordinates ecosystems. Everything, including biophysical
nature, falls within the dynamic of the macro-economy [33]. This perspective has had a long history in
economic thought, going back to the classical economists who regarded nature as providing “free gifts”,
and up until the present period where some modern economists argue that everything in nature can
be substituted with the help of technology. For example, Robert Solow, a Nobel laureate in economics,
argued that “if it is very easy to substitute other factors for natural resources, then there is in principle
no ‘problem’. The world can, in effect, get along without natural resources, so exhaustion is just an
event, not a catastrophe” [34]. Such notions of endless substitutability and rejection of ecological limits
are characterized as “weak sustainability”, at best.

The Brundtland Report, environmental organizations, and mainstream sustainability approaches
embody these orienting assumptions, whereby sustainable development is, underneath it all, about
maintaining endless economic growth and technological solutions. It is important to note that the
discipline of economics has many subfields, which develop varying approaches to scholarship. While
mainstream neoclassical economics has been challenged for its lack of ecological awareness, other
heterodox approaches, such as ecological economics, have developed theories and methods that are
consistent with our critique. In fact, we draw directly from heterodox economists, including Herman
Daly and others, who argue that neoclassical economics omits essential conceptual categories for
understanding the relationship between economic and ecological systems.

Daly—following Joseph Schumpeter—argues that a growth-oriented approach serves as an
important part of a “pre-analytic vision” that guides academic and policy groups, omitting essential
relationships and categories from evaluation [13,33,35,36]. This pre-analytic vision is at the core
of neoclassical economic models, but also provides the underpinnings for a common conceptual
framework of sustainability or sustainable development throughout contemporary environmental
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discourse, scholarship, analytical examinations, and policies. This vision has frequently been
formulated into heuristic devices, and is often used to conceptualize sustainability using metaphors
like the “three legged stool”, “three pillars of sustainability”, and a “sustainable development
triangle” [37–40]. Each of these conceptions proposes a similar vision, revolving around environmental,
economic, and social factors that converge on sustainability. These are regarded as practicable and
reasonable approaches for evaluating and achieving this important socio-ecological goal.

The business community has adopted this perspective, labeling it the “triple bottom line”,
consisting of people, planet, and profits [41,42]. The triple bottom line view has received significant
attention as a sensible approach toward sustainability [43]. Government agencies, international
organizations, businesses, and universities alike employ these heuristic devices and depictions to plan
and communicate their sustainable philosophies and practices [37]. For example, the OECD states:
“All of the economic, social and environmental systems must be simultaneously sustainable in and of
themselves. Satisfying any one of these three sustainability systems without also satisfying the others
is deemed insufficient” [44]. In other words, environmental policies are deemed acceptable so long as
they create opportunities for economic growth.

The triple bottom line/three pillars description of sustainability emphasizes the importance of
environmental, economic, and social concerns, and all three are considered central to the broader
definition of sustainability [42]. In fact, it is argued that these three pillars serve as the foundation
upon which sustainable development must be built, providing the outline for achieving what Andres
Edwards calls a “sustainability revolution” [38]. Numerous researchers have employed variants of
these models that sometimes include other factors (e.g., climate, fresh water, fisheries) depending on
the focus and scope of the particular questions and problems [45,46].

While these three pillars are obviously important, there are critical flaws in the pre-analytic
vision garnered from neoclassical economics. One central problem is that what constitutes the
economy—within the three pillars conception—is limited to a growth-oriented market system. As we
will elaborate in the next section, neoclassical economic assumptions are based on a pre-analytical
vision in which the economic order of capitalist growth is naturalized. Therefore, its central relationship
as a driver of environmental degradation falls outside of the analysis. Economist John Kenneth
Galbraith proposed that this “innocent fraud” avoids the importance of conceiving of capitalism as
a historical system, preventing an adequate analysis and understanding of the forces shaping the
world [47].

4. Why It Is Necessary to Put the Economy in Its Place

Ecological economists and environmental sociologists argue that a weak sustainability position
as outlined above is completely insufficient for addressing the ecological challenges we confront.
Instead, a strong sustainability perspective must serve as a starting point. We suggest that this can add
depth to the meaningful contributions coming from the scholarly work in the field of sustainability
science. A sociological conception of history, economic relations, and ecology provides a more
systematic understanding of these matters. From this perspective, the existence of ecological limits
and planetary boundaries are cornerstones to analyses of sustainability. The capacity to substitute—by
technological means—for environmental resources, as suggested under the weak sustainability
approach, is inadequate. Maintaining the conditions that support life is of utmost importance. As
ecological economist Richard Norgaard suggests, the organization and operation of the economic
system must be critically examined, in order to offer a more comprehensive understanding of how
interactions between human society and the larger physical world influence each other [48]. These
concerns establish a broader conception of sustainability, and present important questions such as:
do we prioritize sustaining the economy or sustaining the environment? In much of the sustainable
development literature, it is commonly assumed that there should be a focus on both sustaining
the environment and the economy. We argue this seemingly sensible and balanced approach has
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been largely a pretext for furthering business as usual, since the economy is conceived of as always
consistent with capitalist preconditions.

It is important to establish a foundation that allows alternative viable conceptions of sustainability
and society to emerge, challenging the pre-analytic vision that informs many conventional economically
oriented approaches, particularly those in the tradition of neoclassical economics, on which we
elaborate below. A first step in creating a more integrated socio-ecological analysis, which can inform
discussions of the complex interactions and relationships of sustainability, involves recognizing
that economic systems are embedded within the biosphere. This position stands in contrast to
standard models such as the triple bottom line and its variants, which regard economic concerns as an
independent realm (i.e., one leg of the stool), existing in their own right, as if they are separate from
the larger biophysical world. Furthermore, it is just as important to analyze the dominant economic
system as a socio-historical system, rather than naturalizing its social relations. In doing this, the
distinct and general characteristics of the economic order can be examined, especially as far as they
act as social drivers of environmental degradation. This analysis allows for the potential for social
transformation to be recognized as a positive force. Here, we offer a brief critique of the naturalization
of the modern economic system that is an essential part of the pre-analytic vision discussed above.
We highlight the ecological and social contradictions that arose with the ascent of capitalism, and the
necessity to re-embed the economic system within the socio-ecological order.

The naturalization of capitalist social relations is not a new analytical presupposition. Both Karl
Marx and Karl Polanyi indicated that this was fundamental to the work of some of the most famous
founders of political-economic thought, particularly William Thompson, Adam Smith, Jeremy Bentham,
David Ricardo, and Thomas Malthus [49,50]. Elaborating on this issue in The Great Transformation,
Polanyi asserted: “the drive for a competitive market system acquired the irresistible impetus of a
process of Nature. For the self-regulating market was now believed to follow from the inexorable laws
of Nature, and the unshackling of the market to be an ineluctable necessity” [50]. Consequently, in a
vigorous political battle to renounce and ultimately eliminate the English Poor Laws, leading economic
thinkers with clear class interests were ideologically compelled to assume that the capitalist economy
is guided by laws comparable to those of governing nature [49–51].

Economist E.K. Hunt explains that this move to naturalize capital and the system was crucial
to the new science of economics that took shape in the late nineteenth century, under the theoretical
guidance of those who ushered in what is commonly referred to as “the marginalist revolution” [52]. In
this neoclassical theory, economics was modeled after the natural sciences, specifically physics, which
attempted to develop a dispassionate, value-free study that could interpret the so-called laws of the
market [53]. In this view, the modern global economy, based in commodity production and exchange
value, is universalized and theorized as a natural system, akin to biophysical systems. Accordingly, “a
new abstract universal, namely ‘the economy’” was objectified, which reified modern social relations
as relations between things [54].

Paradoxically, while neoclassical economic theory tended to naturalize the existing economic
order, the material basis of economic development was torn from its ecological foundations. As
Marx explained, part of this is due to the inherent characteristics of capital as an economic system
based on generalized commodity production. Economist Paul Sweezy elaborates, “it is this obsession
with capital accumulation that distinguishes capitalism from the simple system for satisfying human
needs [as] it is portrayed in mainstream [neoclassical] economic theory. And a system driven by
capital accumulation is one that never stands still, one that is forever changing, adopting new and
discarding old methods of production and distribution, opening up new territories, subjecting to its
purposes societies too weak to protect themselves. Caught up in this process of restless innovation and
expansion, the system rides roughshod over even its own beneficiaries if they get in its way or fall by
the roadside. As far as the natural environment is concerned, capitalism perceives it not as something
to be cherished and enjoyed but as a means to the paramount ends of profit-making and still more
capital accumulation” [55].
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As Sweezy clearly describes, capitalism is a dynamic system, with a general character rooted in
endless accumulation. As a grow-or-die system, capitalist development must expand exchange value,
which is purely seen as a quantitative measure [56,57]. Qualitative relations, such as the conditions of
life, are not a primary part of capitalist accounting. This foundational tendency towards expansion or
“development” pushes the economic system onward, increasing the scale and breadth of its impacts
upon the biophysical world [49,58,59]. Thus, ecological limits are easily explained away within this
neoclassical conception.

Polanyi provides further insight into this matter when describing the social transformations
that arose due to capitalist social relations. Prior to this development, Polanyi argues, economic
systems of production and consumption were clearly embedded within the institutions and cultural
practices of societies. Labor and distributional activities were influenced by principles of behavior
including householding, reciprocity, and redistribution, rather than limitless economic gain [50]. In
other words, people, customs, and social institutions set limits and regulated economic productive
activities, directing them to serve particular ends, such as human needs. Max Weber advanced a
similar argument in his most famous work The Protestant Ethic and the Spirit of Capitalism. That is, he
argued that a variety of social conditions, particularly religious institutions, limited the expansion of
capitalism around the world until the specific influence of the Protestant religions (namely particular
beliefs and actions of Calvinists) of Western Europe provided the impetus for its full development [60].
What is common in these analyses is the recognition that human economies and its organizations are
embedded within society and, we emphasize, the larger ecological complex that support life.

Polanyi, similar to Marx, explains that under a capitalist market economy, all aspects of social life
become subordinated to the requirements of the economic realm. He maintains that “all transactions
are turned into money transactions”—in order to meet the needs of capital [49,50]. The emergence
of an all-encompassing self-regulating market “disembedded”—in terms of coming to dominate and
alienate social relations—practical human activity from its foundation in the broader sociocultural
and natural conditions. As a result, market activity directed by commodity production “acquired
the irresistible impetus of a process of nature”. Accordingly, the organization of social production
and consumption activities is fundamentally transformed from an emphasis on the exchange of
qualities into the exchange of quantities. Alienation from each other and from nature increases, as
qualitative relations are subsumed under the quantitative growth imperative of capital and a culture of
quantity [61]. Polanyi explains that during the transformation toward capitalist social relations “it was
necessary to liquidate organic society”. This “divorcedness of a separate economic motive”, which is
unique to capitalism, and therefore relatively new in human history, became commonplace [50].

Drawing from these social theorists it is clear that conceptualizing the economic sphere in a way
that detaches it from society and/or nature results in a flawed understanding of social relations and
ecology. Consequently, the economic system can be easily formulated as an autonomous self-governing
force, and meeting economic needs can become separated or “divorced” from social and ecological
concerns. The divorcing of ecology from the economy is consistent with neoclassical economic theory
and political ideology that prioritizes specific economic (class) interests and universalizes capitalist
social relations, turning comprehension of issues such as sustainability inside out. That is, the economic
system is prioritized. Transferred into the modern sustainability models and policies, putting the
economy on an ahistorical platform that independently erects a pillar of sustainability becomes a
plausible step.

From a sociological perspective, it is clear that economic institutions and relations arise through
socio-historical processes. They cannot be analyzed outside their socio-historical environment any
less than they can be extracted from the natural environment. Clearly, it would be inappropriate to
exclude other social institutions from our conception of society, such as, for example, religious life
and its related institutions. The various institutions that make up our modern economy are no less
social than past economic arrangements, or other non-economic social institutions [60]. The emphasis
granted to modern economic institutions in environmental policies, for example prominence given
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to “the market”, is a reflection of ideological priorities and commitments, not material conditions.
Thus, we must understand how social institutions interact with each other and with ecosystems when
considering how to develop an integrated socio-ecological analysis that informs sustainability.

The economy obviously plays a major role in modern social life, but it should not be extracted from
its place within the social sphere. Doing so mis-prioritizes historically specific and unique economic
arrangements, giving them undo primacy and inevitability. It also results in approaches toward
sustainability in which economic indicators, such as gross domestic product, become fundamental
guides for addressing ecological and human welfare. This is the case with the sustainable development
project, which essentially uses the template of the traditional development project whereby economic
growth and free trade are the foremost goals, reflecting the priorities of global capitalism [1,18].

The larger contextual setting in a socio-ecological approach is the greater Earth system. When
social and economic systems are properly conceptualized as existing within the Earth system, we can
analyze economic systems as part of socio-historical processes, situated within relationships of power,
that are dependent on ecological systems [16,26]. Economies by necessity involve social relations.
Economic action is social action. Economies are comprised of social institutions and networks, and
societies manage economies. As Polanyi made clear, the “economy, as a rule, is submerged in social
relationships” and “the economic system is, in effect, a mere function of social organization” [50].
Thus, what the purpose of an economy is and how it should be organized are important questions to
consider for a sustainable society.

While capitalist social relations have distinct properties, they arose through socio-historical
conditions and processes. In this, they are not inevitable, and can be changed. There are alternative
economic arrangements and systems that have existed and can be created. At the same time, it is
necessary to understand the operations of the capital system, its inner characteristics, especially if and
how the endless drive to accumulate generates environmental degradation and social inequalities.
Sweezy declares that it is important “to ask whether there is anything about capitalism as it has
developed over recent centuries to cause us to believe that the system could curb its destructive drive
and at the same time transform its creative drive into a benign environmental force”. He argues,
“unfortunately, there is absolutely nothing in the historic record to encourage such a belief” [55]. The
array of environmental problems we confront is in part a consequence of this economic system and its
inherent drive to constantly increase the accumulation of capital. Its business-as-usual operations are
contributing to escalating concentrations of greenhouse gases, the loss of freshwater, and decreasing
biodiversity [62–66]. Any discussion of sustainability must account for the role that the modern
economic system plays in influencing the human dimensions of environmental change. This requires
calling into question the pre-analytic vision that supports maintaining the capitalist market as a
cornerstone, or further, a precondition of sustainability.

If we continue to rely on conceptions of sustainability that exclude critical questions related to the
role of the modern economy, models that are ecologically and socially problematic will continue to be
produced. Importantly, it will become increasingly difficult to develop proper indicators to measure
the improvements and/or deficiencies of sustainability projects. Excluding important data, such as the
historically specific growth dynamics of the economy, ignores the elephant in the room and generates
scientifically imprecise models that ignore the inner logic of capital and its operations. Tyndall Centre
climate scientists Kevin Anderson and Alice Bows indicate that this is exactly what is happening
in regard to discussions concerning climate change. There is an enormous “discontinuity” between
climate science findings and mainstream neoclassical economic emphases on exponential growth and
unregulated markets [62]. Rather than taking the implications of climate data seriously, assurances
about future technical fixes and the feasibility of adaptation and resilience are offered as solutions.
The importance of dramatic social change is sidestepped. Furthermore, contesting charges of being
political, biased, and alarmist for contravening prevailing economic beliefs and interests of corporate
and public policy elites, Anderson and Bows contend, climate scientists “repeatedly and severely
underplay implications of their analyses” [62]. As a result, it is all the more important to recognize
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that if the theoretical assumptions of neoclassical economics are fatally flawed, ensuing policies cannot
work toward achieving the essential goals.

Approaches to sustainability and sustainable development influenced by neoclassical economic
models and its underlying pre-analytic vision have produced little, if any, progress toward addressing
global ecological challenges. Indeed, upon examining the scientific research, it becomes clear that
there has been decline of ecological and social systems since these matters were taken up during
the last half-century or so [2,4,26]. Important work by natural scientists suggests that business as
usual cannot solve the myriad ecological problems facing the world today. Addressing sustainability
requires putting the economy back in its place, as a subsystem within the larger social and biophysical
systems [13,67,68]. This re-conceptualization and re-embedding will benefit from employing an
integrated socio-ecological approach, informed by insights from both the natural and social sciences.
Specific perspectives, which, for example, have developed within U.S. environmental sociology, can
help advance such work and add new dimensions to the analyses being provided by sustainability
science scholars.

5. Towards an Integrated Socio-Ecological Approach

Environmental sociology provides necessary insights for developing a rich understanding of
sustainability. We elaborate on specific approaches that emerged in the United States. The sub-discipline
arose as a field of study in the 1970s, proposing that the biophysical world must also be a realm of
social inquiry. Early scholars argued that the presuppositions of contemporary sociology, similar to
the pre-analytical vision within neoclassical economic thought, were “human exemptionalist”, and
implied that society existed outside and/or largely independent from relationships with the biophysical
world [69,70]. Since then, environmental sociology has become a leading field of study, analyzing the
interrelationships between human systems and natural systems. Several distinct research traditions
have been created that provide useful analytical tools for considering issues related to socio-ecological
sustainability, which overcome several of the problems discussed earlier.

From an environmental sociological perspective, traditional sustainability approaches like the
triple bottom line/three pillars or the United Nation’s sustainable development agendas are inadequate.
For environmental sociologists, human systems are embedded within the larger Earth system.
Additionally, economic systems are seen as socio-historical products that arose through specific
social relationships within the larger biophysical world. Thus, the capitalist economic order is not
naturalized, avoiding the pre-analytical vision that plagues so much of sustainability studies and
sustainable development policies. As a result, environmental sociologists advance a research program
that begins to assess the importance of various social institutions that are crucial for understanding
sustainability. Many of the perspectives within environmental sociology are focused on examining the
dynamic relationships in socio-ecological systems. We will briefly discuss three prominent theoretical
approaches—human ecology, treadmill of production, and social metabolic analysis—and emphasize
the contributions that environmental sociology can make to sustainability science.

The human ecology tradition provides useful conceptions and tools that offer a basis for an
integrated socio-ecological approach to sustainability, avoiding tendencies within social and economic
analyses toward human exemptionalism. Counter to the prevailing approaches in sociology of the
period, theorists and researchers within human ecology argue that society is embedded within the
larger ecological complex, comprised of reciprocal relationships between population, organizations,
environment, and technology [71–74]. Culture mediates human relationships with the natural
environment, but does not exempt humans from ecological and biophysical limits [69,75–78]. They
analyze how growth dynamics—especially population and economic—influence the Earth system,
altering material conditions and the availability of resources. These scholars incorporate feedback
loops into their studies, emphasizing that the larger biophysical environment also constrains and
influences social conditions. Human ecologists argue that all organisms and societies require energy
expenditure to be sustained and that social organization shapes material resource flows and energy
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consumption levels. The scale and intensity of energy consumption, in relation to natural cycles, such
as the carbon cycle, and the availability of carbon sinks, influence whether or not these social actions
are sustainable. Further, variable population characteristics (e.g., size, growth, age structure, and
migration), combined with other factors in the ecological complex (e.g., economic inequality), generate
distinct patterns of ecological impact.

Human ecologists offer multifaceted assessments of interactions within the ecological complex
and account for historical change. They contend that preindustrial societies generally relied on limited
supplies of biomass for energy, which restricted population growth and development of complex social
organizations [79–81]. By employing steam engines and greatly increasing coal consumption and
energy output, human ecologists argue, industrial societies enormously increased productive capacity,
sociocultural complexity, and population growth, stimulating demand for more energy [80]. These
scholars propose that modernity’s exceptional rates of population and economic growth have generated
unparalleled resource demands and waste and that it is a primary social driver of environmental
degradation and the accumulation of carbon dioxide in the atmosphere, contributing to ecological
overshoot [75,82]. Thus, the overall demands are expanding beyond ecological limits, and that, when
controlling for population size, developed nations consume the bulk of resources and produce most of
the pollution and carbon dioxide [82–87].

Treadmill of production scholars also situate the economic system within the larger Earth system.
They primarily provide a political-economic analysis of the historical development of modern industrial
society, particularly the demands that the capitalist economic order places on the environment, and
the consequences of its operations. Avoiding the pitfalls of the pre-analytic vision of neoclassical
economics and human exemptionalism discussed above, they do not proceed from capitalist social
relations as a givens. Instead, the dominant economic system is created through historically distinct
human and institutional interests and must constantly recreate itself. Given the inner dynamics of
the economy, profits must constantly increase, which are reinvested to enlarge and intensify the scale
of production. On this treadmill, accumulation takes precedence and drives a cycle of growth that
necessitates ever-increasing production [88]. Treadmill theorists highlight how this growth imperative
heavily influences the organization of production, and drives culture-nature relations. They argue that
private capital, the state, and labor depend on economic growth for profits, taxes, and wages, creating
a type of path dependency with an array of social and ecological consequences.

The constant pursuit of profit and expansion has “direct implications for natural resource
extraction”, pollution generation, and overall environmental conditions [89]. Treadmill theorists
explain that each expansion in the production process to sustain economic operations on a larger,
more intensive scale generates higher natural resource demand, often at rates that exceed ecosystem
regenerative capacity and that contribute to an increased disorganization in nature [67,88–92].
Moreover, they contend that energy-intensive materials, such as plastics and chemicals, which
are incorporated into manufacturing, generate widespread waste and pollution that producers
externalize [91–94]. As a result, ceaseless economic growth generates environmental degradation. The
treadmill of production approach suggests that the modern capitalist economic order is generally
incompatible with sustainability.

Similar to treadmill of production scholars, theorists and researchers in the social metabolic
tradition analyze capitalism as a historically specific regime of accumulation that drives the growth
imperative. They view this social order as a distinct social metabolic system that operates in accord
with a particular logic, reducing labor and nature to means of further capital accumulation. This
system fundamentally shapes material exchanges with the environment. Relentless growth increases
demands on ecosystems and the larger environment. Like human ecologists, social metabolic scholars
incorporate the operation of natural cycles and systems into their analysis in order to better assess
the interpenetration and exchanges between society and its biophysical bases. They indicate that
capitalism’s social metabolism exceeds natural limits, producing “metabolic rifts” in various cycles and
processes, which are necessary for ecosystem maintenance and regeneration [57,58,95–97]. Metabolic
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theorists specify that capitalist social relations tend to generate ecological rifts in specific ecological
cycles through the intensification of the social metabolism. For example, the capitalist growth
imperative locks in dependence on burning massive quantities of coal, natural gas, and oil [98,99]. This
process has resulted in breaking the solar-income budget, releasing enormous quantities of carbon
that had been sequestered. At the same time, consequent growth-driven, ecological degradation
(e.g., deforestation) substantially reduces carbon sinks, further contributing to the accumulation of
atmospheric carbon dioxide, resulting in a carbon rift that drives climate change. Similarly, social
metabolic studies have also been applied to help elaborate on the ways in which modern capitalist
development has fundamentally altered marine systems [100–103] Capital accumulation processes
have been demonstrated to play a primary role in the structure and function of, for example, the
seafood industry, which has guided fishing activities on a global scale. This analysis has illuminated
how economic forces lead to fish being harvested at a rate faster than they can reproduce, thus
contributing to the “fishing down the food web” process of capturing species of a lower trophic level
and potentially to the collapse of fisheries [104].

These three theoretical traditions in environmental sociology challenge the tendency within
mainstream sustainability studies to treat environmental issues as largely technical problems. The
techno-optimist position of many sustainable development models helps maintain the pre-analytic
vision, ignoring the role of the economy in producing environmental problems. Promoting
technological solutions as the answer, such as simply improving the energy efficiency of production,
maintains the status quo and limits the potential for social change. A more sophisticated understanding
of technology and socio-ecological relationships is necessary to advance a more comprehensive
conception of sustainability.

Treadmill and metabolic theorists propose that technological innovation plays a crucial role in
capitalist development, rationalizing labor processes and generating cost reductions via automated
production. They hold that new technologies often make energy and raw material usage more efficient,
but, contra neoclassical environmental economists, contend that innovation does not necessarily
dematerialize society or contribute to an absolute decoupling of development from energy and
resources. They suggest that more efficient resource usage can often increase aggregate consumption
of that particular resource—creating a socioeconomic dynamic known as the Jevons paradox, named
after the nineteenth-century economist William Stanley Jevons [105–108]. In The Coal Question, Jevons
noted this paradoxical relationship, whereby increased consumption outstrips gains made in energy
efficiency [106]. He, however, did not provide a full explanation for why this occurred. Metabolic
theorists, drawing upon insights from Marxist political economy, explain that efficient operations
produce savings that expand investment in production and thereby promote increased production
and consumption, and accordingly total energy consumed, raw materials used, and carbon dioxide
produced [67,109,110]. To understand why this paradox arises, it is necessary to consider how the
growth imperative of capital and processes of accumulation influence these dynamics. These critical
environmental sociological perspectives reveal that technological rationalization must be situated
within the global economy’s overall social relations and operations. It is inappropriate to assume
that technological innovations, such as improvements in energy efficiency, automatically lead to less
environmental impacts. The most efficient nations are often found to be the largest consumers of
natural resources [111].

Human ecology, the treadmill of production, and social metabolic analysis offer more nuanced
understandings of the interactions between social, economic, and ecological realms. They raise critical
questions regarding how the economy is traditionally conceived within sustainability studies. They
indicate that it is important to embed the economy within society and the larger Earth system. These
perspectives also suggest that an economy should be organized to meet social needs in an ecologically
sound way, rather than for the sake of endless growth and accumulation. The social metabolic approach
offers important insights in regard to how the independent and relational dynamics of socioeconomic
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and ecological systems can be examined in a fruitful way to inform sustainability research and create
an integrated socio-ecological analysis.

We contend that environmental sociology has great potential to address the social and ecological
challenges associated with sustainability. A very important aspect of social metabolic analysis is the
role it can play in better linking the natural and social sciences on sustainability. Sustainability science
is an area that has gained increasing notability, which can benefit from further contributions from
environmental sociology.

Some within the natural sciences have recognized the necessity of developing an environmental
science that integrates “societal and political processes that were shaping the sustainable development
agenda” [112]. Several established approaches aiming to accomplish these goals can be placed under
the umbrella of sustainability science. As a growing area of interdisciplinary environmental research,
sustainability science “seeks to understand the fundamental character of interactions between nature
and society” [112]. Here we briefly mention two prominent approaches: Coupled human-natural
systems (CHANS) and resiliency. These overlapping multidimensional approaches have done much
to advance sustainability science.

CHANS and resiliency scholars analyze interconnected complex systems [113]. Based in a systems
theory model of scientific analysis, these approaches recognize that reducing ecological systems to
isolated parts, common in modern environmental management schemes, is fundamentally flawed.
Unlike neoclassical economics, that models linear changes in simple cause-and-effect relationships,
these approaches highlight the complexity of interacting systems, that systems can be subsumed
in other systems, and multi-scalular effects. CHANS scholars emphasize that changes can occur at
different levels of a system and can cascade up or down [114]. Further, these systems-based approaches
stress that coupled human and natural systems or “social-ecological systems” are highly dynamic and
heterogeneous [115,116].

Resilient systems are understood as systems that can maintain their structure and capacity for
long-term renewal, even in the face of various impacts, shocks, or disturbances [115–119]. Resilient
socio-ecological systems tend to be more robust with regard to diversity and health. In contrast,
when socio-ecological systems are overstressed due to resource exploitation or overwhelming waste
inputs, these systems are weakened, less likely to maintain regenerative capacity, and less resistant
to perturbations. As thresholds are breached, “ecological discontinuity” can occur with few, if any,
immediate warning signs, drastically changing the system conditions [119–121]. Such changes affect
both social and ecological outcomes in complex and often surprising ways, which can have serious
implications for associated human communities. Underlying CHANS and resiliency research is the
conceptualization of human systems as embedded in ecological systems, and that social and ecological
systems are in constant interaction. An emphasis is placed the unity of what the resiliency literature
calls “social-ecological” systems, highlighting the integrated nature of conditions.

These two approaches are very important, yet they do not adequately address the general
and specific characteristics of the socio-economic system, especially its inner driving force. Thus,
sustainability science must better integrate critical political-economic insights, which environmental
sociology can offer, such as the dynamics associated with the growth imperative of capital, the social
and ecological contradictions that arise from commodity production systems, technological innovation
and the Jevons paradox, power and inequality, and the institutional conditions that produce social
tendencies toward particular ecological outcomes [96,103]. We contend that further incorporation of
environmental sociological approaches, such as human ecology, treadmill of production, and social
metabolism, will advance sustainability science toward an improved analysis of coupled human and
natural systems. It is essential that the social dimensions of integrated systems are not simply folded
into functionalist ecological models [122]. The growth of sustainability science approaches, such as
CHANS and resiliency research, have produced important steps in moving away from the traditional
sustainability paradigm and flawed pre-analytic visions, and would benefit from a deeper integration
of environmental sociological approaches.
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6. Conclusions

Conventional views of sustainable development and sustainability are rooted in problematic
presuppositions that lack important political-economic insights. That is, historically specific social
relations and institutions cannot be transposed into trans-historic, natural systems that exist alongside
nature, or even conceived of as largely separate from the biophysical world. A central theme in
both Marx’s and Polanyi’s work is that it is absolutely necessary to describe the social nature of
the modern capitalist economic system. They also stressed the political and ecological dangers of
mis-conceptualizing the economy as a natural system.

Sustainable development paradigms based on the ill-conceived triple bottom line/three pillars
models are fundamentally flawed in that they do not recognize the socio-historical nature of economic
conditions and that all social conditions exist in a material reality, namely within the larger Earth
system. They suffer from a pre-analytic vision, drawn from neoclassical economics, which assumes
that the economic pillar is independent and simply means the ongoing pursuit of endless growth.
Here the role of capitalist social relations in the creation of environmental degradation is sidestepped.
Critical questions are ignored and technological solutions are repeatedly proposed, neglecting a serious
discussion of social transformations. Fortunately, several theoretical traditions within environmental
sociology provide insights for better articulating the socio-ecological circumstances, and the roots of
the socio-ecological concerns of modernity.

We suggest that the emergence and development of sustainability science has come a long way
toward addressing the gaping holes in the more traditional sustainable development approaches.
In particular, sustainability science that emphasizes that human and natural systems are coupled
are promising, given the emphasis that these systems must be studied together, in interaction.
While making headway, sustainability science has not sufficiently drawn upon the power of critical
approaches within environmental sociology in developing analyses, and thus has not appropriately
engaged social dynamics and has sometimes been susceptible to functionalism. Human ecology,
treadmill of production, and social metabolism can greatly enhance the studies of sustainability, and
particularly contribute to insights into matters of political-economic power, environmental degradation,
inequality, and social justice.

Sustainable socio-ecological systems must not only be resilient, but also socially just.
Environmental sociological theories can clarify the connections and interactions between institutional
dynamics and their ecological outcomes. They call into question mechanical, functionalist analyses
that are rooted in a pre-analytic vision that naturalizes the economic system. Societies that are more
equitable have greater potential for socio-ecological sustainability and resiliency [117]. Under these
conditions, individuals and communities participate in a social form and manner that prioritizes
sustainability and equity, the purpose of which is to facilitate social/human development and to
enhance human welfare and dignity. Thus, the larger community must be invested in and benefit
from these processes of change. Under such a system, accumulation for accumulation’s sake is not the
focus. Instead, the economy is deeply embedded within a society and must recognize natural limits,
which can allow for a radical qualitative and quantitative shift in humanity’s relationship to the Earth
system [90]. The goals are to better address environmental change, lessen the human demands placed
on ecosystems, and promote socio-ecological sustainability.
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Abstract: So long as sustainability represents the attempt to pacify the relationship between societies
and their natural environments, the concept must remain attentive to any findings about the character
of such relation. In this regard, the rise of the Anthropocene cannot be ignored by environmental
sociologists if a realistic understanding of sustainability is to be produced. The Anthropocene is a
scientific notion, grounded on geology and Earth-system science, that plausibly suggests that human
beings have colonized nature in a degree that has irreversibly altered the functioning of planetary
systems. As a result, social and natural systems have become “coupled”. This paper tries to elucidate
the consequences that an “Anthropocenic turn” would have for sustainability studies. To such end,
it will explore the related notions of hybridity and relational agency as key aspects of a renewed
view of nature. Correspondingly, it argues that cultivated capital (rather than natural or manmade)
must be the most important unit for measuring sustainability and devising sustainable policies in a
postnatural age.

Keywords: sustainability; environmental sociology; Anthropocene; nature; conservation; hybridity;
socioecological metabolism; technology

1. Introduction

Sustainability has been defined in many different ways throughout the years, but it seems fair to
assume that it can be said to represent the attempt to pacify the relationship between a society and
its natural environment—irrespective of the way in which the subsequent pacification is pursued.
Of course, there is no single definition of sustainability, but, more importantly, there is no single
way of being sustainable either: socionatural relations possess a plasticity that allow for a number
of possibilities depending, for instance, on the amount of natural capital (as opposed to manmade
capital) to be preserved or the reliance on technological solutions. Hence the ideological clashes around
this seemingly technical concept. However, the study of sustainability must remain attentive to any
findings on the character of socionatural relations. This is why environmental sociologists cannot
ignore the rise of the Anthropocene if a realistic understanding of sustainability is to be produced.
Such is the subject of this paper.

However, what is the Anthropocene? Broadly speaking, it is a geological concept that tries
to capture the change experienced in socionatural relations on a global scale after human activity
has exerted a huge influence on natural systems for millenia. The term itself suggests that the
Holocene is over: we would now be living in a new geological age due to our impact on the natural
environment [1]. As an overarching scientific notion, grounded on geology and Earth-system science,
it thus plausibly suggests that human beings have colonized nature in a degree that has irreversibly
altered the functioning of planetary systems.

Yet two different meanings can be discerned. On the one hand, the Anthropocene is a given
historical period during which certain events have taken place. On the other, the Anthropocene is
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a result, the consequence of those socionatural events and processes. In other words, it is both a
chronology (marked by the anthropogenic influence on natural systems during time) and a given state
of relations between society and nature. One that, in fact, blurs their separation.

Needless to say, such a hypothesis resonates strongly as far as sustainability is concerned:
as a general principle and as a particular technique that implements the latter in a given fashion.
Scientists are suggesting that natural and social systems are now coupled, since the extent of the
anthropogenic influence on ecological systems and natural processes is unprecedented [2,3]. This shift
knows a large number of manifestations, among which climate change is surely the most popular one.
But others, from urbanization to desertification, from species invasion to species extinction, must be
added. Synthetic biology and growing genetic experimentation will just make this list longer. That
is why, even if geologists do not give official recognition to the new geological epoch, this complex
reality is not going to disappear. The Anthropocene is here to stay and environmental sociology has to
take it seriously, especially when dealing with sustainability.

After all, the Anthropocene seems to confirm that society and nature are not two separate entities
influencing each other, rather there exists a socionatural entanglement—that is, an irreversible, complex,
and increasingly hybrid socionatural system. However, paradoxically, this does not mean that there
remains no separation between human beings and nature. Ironically, it is because we have separated
ourselves from nature in a certain way throughout history that this deep entanglement has been
produced. In fact, that very separation allows us to be aware of this entanglement and offers us the
chance to re-arrange socionatural relations in a new, more refined way. It is the delusion of naturalness
that fades.

It should be noted, however, that not everyone is convinced that we are entering into a new
era. Not every geologist is a defender of the new chronology, to begin with. On the other hand,
the Anthropocene may be seen as a way of advancing a capitalistic narrative of colonization and
humanization, making abstract declarations about the role of “humanity” while sidelining more
particular questions about the responsibility of particular human groups over others, or just as a
continuation of the grand narratives of modernity that still hinders the realization of a more radical,
ecocentric political agenda. However, the grounds on which the hypothesis of the Anthropocene rest
are firm enough, irrespective of how the geological question will be answered. These critical objections
should rather be seen as part of the discussion on the Anthropocene, even though a possible response
to them is that the Anthropocene is in itself a way to frame socionatural relations that creates a biased
discussion in the first place.

The Anthropocene poses indeed a number of questions. What are the implications for
environmental sociology? How does the Anthropocene change environmental sociology’s self-
perception? Are there intellectual resources that the discipline can turn to in order to deal with
this theoretical challenge? Moreover, what does the Anthropocene say about nature and socionatural
relations, and how does it affect sustainability? This paper will try to answer to these interrogations
in the following sections. It will suggest that the Anthropocene debate deeply affects—or should
affect—how sustainability is conceived, perceived, and searched for.

The paper is structured as follows. Section 2 will begin by considering how should environmental
sociology react to the Anthropocene and what are the resources that it can employ in dealing with it.
A classical concept advocated by Marx, that of socionatural metabolism, later developed into that of
socioecological metabolism in order to explain the particular relationship established between a given
society and its physical environment, is defended. Section 3 will turn to sustainability, exposing the key
question of substitutability, i.e., the degree in which natural capital may be replaced by manufactured
capital. Section 4 suggests that this frame may be becoming obsolete, as the notion of natural capital
loses its naturalness due to a general process of socionatural hybridization that, for this very reason,
must be taken into account by sustainability studies. Finally, Section 5 ponders what exactly the
impact of hybridization in our understanding of sustainability may be, suggesting that natural capital
is doomed to lose prominence in favor of manufactured capital. At the same time, this will diminish
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the force of the service argument in defense of protecting natural capital, leaving moral arguments for
the social desirability of such protection as the most decisive ones. Section 6 offers a conclusion.

2. The Anthropocenic Turn in Environmental Sociology

It is well-known that environmental sociology was born as a correction of the environmental
deficit of classical sociology—a correction from within that however represents “a major departure
from sociology’s traditional neglect of environmental phenomena” [4]. According to this prevailing
view, modern classical sociology stressed human exceptionalism and was consolidated around a
humanistic worldview. For Catton and Dunlap, founding fathers of environmental sociology, this “old
exemptionalist paradigm” was to be contrasted with the “new environmental paradigm” advanced by
the new subdiscipline [5]. If classical sociology had been “constructed as if nature didn’t matter” [6]
rooted as it was in a “socio-cultural determinism” [7], environmental sociology was to put the
environment in its center.

Three major theoretical risks derive from these assumptions—risks that to some extent have
been confirmed in the practice of environmental sociology in the last decades, despite having also
found resistance within the discipline. Firstly, the neglect of classical sociology, understood as an
Anthropocenic enterprise oblivious to the presence of nature in social evolution—a neglect that does
not only create an unnecessary antagonism between classical and environmental sociology but also
made it difficult to find insights about the socionatural relation in the work of classical sociologists.
Secondly, the rejection of socio-cultural determinism was easily turned into an ecological determinism
that reduced the role of human agency within the socionatural relation and overvalued the strength of
ecological constraints vis-à-vis human societies. In so many predictions, the latter were reduced to the
condition of passive witnesses of an unavoidable ecological catastrophe, thus reducing the range of
possibilities allowed in the socionatural interaction as well as the ability of human societies to shape
its environment. In turn, this view exerted a major influence on sustainability, seen as a human retreat
from nature rather than as a reflective continuation of a complex process of evolutionary adaptation that
involve—in the case of the human species—the transformation of nature. Thirdly, in close connection
to this, the role of human beings was diminished as the weakest part in the socionatural relation, a
paradoxical position if we recall that the ecological crisis itself would have been provoked by human
beings themselves in their meddling with natural systems throughout time. If anthropocentrism was
strongly rejected, exemptionalism and exceptionalism too: there was nothing special about human
beings, as they are a part of nature and remains linked to and dependent of the latter.

In hindsight, such unbalances are understandable. Environmental sociology had to compensate
for a prevailing anthropocentrism—almost an anthropocentrism by default—that had marked the
development of the discipline from the outset. Predictably, it has also been within the latter that those
risks have been, if not avoided, signaled. As a result, environmental sociology has grown more and
more sophisticated and is now ready to deal with the Anthropocene, which however represents a
major challenge to some core assumptions of environmental sociology as has been practiced so far.
If the assumptions behind the Anthropocene are taken seriously, it is plain to see how they do relate
to the theoretical risks just mentioned—confirming that some amendments are in order within the
discipline if it is to keep close to the reality of socionatural relations.

In this vein, it is revealing that the Anthropocene lends credit to those classical sociologists that
did pay attention to socionatural relations and took into account the environmental factor as a key
one in societal development. It does so in an unexpected way, namely, restoring the plausibility
of human exceptionalism. If humans have turned into great forces in natural evolution and have
transformed planetary systems while adapting to their environment, it cannot be denied that they
belong to a species that, belonging to nature, separates itself from it. Human/nature dualism is not
ontological, but historical [8]. Ironically, this separation involves a deeper integration of human beings
into nature via the transformation of the latter, actually turned into human environment. This intimate
relationship between human beings and nature, that happens also to be a deeply transformative one,
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was anticipated by Karl Marx [9] through his concept of “socio-ecological metabolism” (Stoffwechsel).
If we read Marx’s explanation under the new hermeneutical context provided by the Anthropocene,
he appears clearly as a contemporary:

“Labour is, first of all, a process between man and nature, a process by which man, through
his own actions, mediates, regulates and controls the metabolism between himself and
nature. He confronts the materials of nature as a force of nature. He sets in motion the natural
forces which belong to his own body, his arms, legs, head and hands, in order to appropriate
the materials of nature in a form adapted to his own needs. Through this movement he acts
upon external nature and changes it, and in this way he simultaneously changes his own
nature. (...) It (the labor process) is the universal condition for the metabolic interaction
(Stoffwechsel) between man and nature, the everlasting nature-imposed condition of human
existence” (my emphasis) [9].

To some extent, then, the Anthropocene might help to revive the old sociological paradigm, or
rather those aspects of it that are more helpful when the massive transformation of the environment
is to be explained. A successful transformation, it should be added: as the ecological catastrophes
announced by classical environmentalism have failed to materialize, contemporary environmental
sociology has to consider the possibility that there is no collapse at hand, but rather a complex
socionatural relationship that has be to regulated through sustainable policies not so much oriented
towards a human retreat from nature (which is not feasible anymore given the reciprocal imbrication
of social and natural systems) than towards a recognition of the multi-layered and hybrid nature
of the socionatural entanglement. Marx’s metabolic rift is not a flawless notion, but it points to the
right direction: that of recognizing the transformative powers of human agency and the dynamic
character of a relationship that ultimately responds to the particular way of being of the human species.
As Bellamy Foster, commenting Marx, points out:

“The material exchanges and regulatory action associated with the concept of metabolism
encompassed both ‘nature-imposed conditions’ and the capacity of human beings to affect
this process” [10].

It should be noted that Marx, albeit capturing the essential features of the socionatural relation,
failed to take some important aspects of it into account. On the one hand, human labor produces
a number of unintended, unforeseen consequences that in turn come to affect “nature-imposed
conditions”, as climate change so clearly shows. Moreover, the Anthropocene itself, mostly a product
of the industrial acceleration of economic growth, is one of those consequences. On the other, while
recognizing ecological constrictions, Marx did not go far enough in recognizing nature’s agency and
the reciprocal character of the influence that humanity and nature exert on each other. However, he
was quite interested in Darwin’s theory and it is reasonable to think that he might have endorsed a
Darwinian reading of the Anthropocene, i.e., one that explains socionatural history as the product of
human exceptionalism.

Other thinkers concerned with the future of environmental sociology have also stressed the
importance of metabolism and the nature/culture dichotomy, as well as the need to combine structural
and cultural perspectives, emphasizing both the centrality of human subjects and the materiality
of nature [11]. In the words of Frederick Buttel, a reasonable sociological approach must consider
“both ‘structure’ and ‘agency’, and the material and the symbolic” [12]. To such end, environmental
sociology is forced nowadays to make interdisciplinary contact with other disciplines beyond the realm
of social sciences, if the Anthropocene challenge is to be met. That is what Fischer-Kowalski and Weisz
do when looking for insights in anthropology and biology that may help to sustain their concept of
“socioeconomic metabolism”, in itself an elaboration of Marx’s [13]. They search for a realistic account
of socionatural relations, one that

“must take into consideration the possibility of biophysically relevant interactions between
symbolic (cultural) systems and the material world that are historically variable and that are
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not compensated for by natural adaptation. This implies a conception of cultural evolution
beyond anthropological adaptationism” [13].

As I have suggested elsewhere [14], there are currents of evolutionary theory that provide
an explanation of human beings ways on Earth that meets these requirements and should not
be overlooked by environmental sociologists. They may serve as underlying foundations for an
environmental sociology that puts an updated notion of socionatural metabolism at its core. On the one
hand, Historical Ecology claims that changes in socionatural relations are caused by history rather than
evolution, focusing on the interaction between cultures and environments, the latter beinf adapted to
societies and not the opposite way [15]. Human agency is thus fully recognized as a transformative
force [16,17]. On its part, niche-construction theory holds that organisms do adapt to their environments
changing them through a strategy of niche-construction that in the case of human beings is turbocharged
by cultural accumulation and transmission [18–20]. That is why adaptationism should be reconsidered
as a model for explaining human-environment relations, replacing it instead with a model that puts
emphasis on a transformative human agency that is both the problem (creating the ecological crisis in
the first place) and the remedy (providing solutions through a number of ways) [21].

Moreover, niche-construction theory, grounded as it is in the operations of human culture in a
given environmental context, leaves room for recognizing that any socionatural interaction is socially
bounded and culturally constrained. Instead of possessing unique features in any given time and
space, socionatural relations vary relatively in different social settings, thus producing disparate
“socio-ecological regimes” [22]. This is an advantage over rigidly anti-essentialist views of nature,
since that plurality of regimes is encompassed under the broader context of a universal drive towards
aggressive adaptation—a species drive. It should be added that this interplay between structure and
variation belongs quite naturally to the province of sociology.

As a result, the universal human drive towards adaptation manages exhibits a good deal
of variability, since the social re-construction of nature in which it consists leads to different
socio-ecological regimes depending on local circumstances as much as on cultural representations.
In fact, they interact continuously. However, it is also true that national and local societies are
gradually converging around a “Western” Weltanschaaung that unifies values and technologies
alike. Globalization and digiticization are accelerating this process, by which particular patterns
of socionatural interaccion are being eroded.

Nevertheless, an important side-effect of the Anthropocenic narrative is the normalization of
capitalism. By stressing the species ways of being rather than blaming particular episodes of human
history, the Anthropocene suggest that the aggressive adaptation to the natural environment is a
universal human drive, a permanent feature of socionatural relations—not a trait of capitalism or the
particular effect of the capitalistic treatment of nature. The idea that capitalism “produces” nature,
thus, is misleading [23]. It is true that, in Smith’s own phrasing, “first nature” is replaced by an entirely
different, produced, “nature”. However, capitalism is an accelerator of an otherwise unavoidable
process of human colonization and transformation of the environment, not its prime cause. Needless to
say, the way in which capitalism “produces” nature merits research as a particular—and particularly
intense—episode of a wider story [24].

Another feature of socionatural relations that the Anthropocene has reinforced and thus
highlighted is hybridity. Environmental sociologists have claimed for long a time now that hybrids are
the new normal in this realm, so that the discipline is now well-prepared for recognizing the degree in
which this feature has been intensified in the Anthropocene. As Bruno Latour argued, hybrids do not
fall into either of the competing categories of social or natural but instead weave together elements of
both. Humans and non-humans cannot be separated anymore, rather they are embedded in networks
where their respective boundaries become increasingly diffuse [25]. The social and the natural, in other
words, should be seen as “actively generated co-constructions” [26]. Society and nature influence each
other at all levels, making society a natural force as much as making nature a societal force [27]. The
Anthropocene shows, in a number of ways, how difficult it has become to disentangle the natural
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and the social—but mostly because the natural has been colonized by the social, influenced by it,
transformed in different degrees. There is no pure nature anymore, but different scales of “naturalness”
depending on the particular history of a living being, a natural process, an ecosystem. Although
society and nature are now coupled and they form actually a socionatural entanglement, social and
natural agency should not be conflated: human actors are more powerful agents of change than natural
actants. An Anthropocenic turn in environmental sociology must recognize the primacy of human
transformative powers, both intentional and unintentional.

An environmental sociology for the Anthropocene age should then be one that, as
Fischer-Kowalski and Weisz suggested seventeen years ago, should distinguish between two key
processes of socionatural interactions: socioeconomic metabolism (refered to the material exchange
between social and natural systems) and colonization of natural processes (that is, the intentional and
unintentional alteration of natural beings and processes through different means) [13]. It is the extent
to which this colonization has taken place that merits such a powerful label as the Anthropocene.
Crucially, the recognition of human transformative powers involve a more open approach towards
sustainability, namely, one that is not so concerned with technical limits to human action or social
development but rather more interested in the discussion about the most desirable social organization
vis-à-vis the natural environment. The plasticity of socionatural relations, which arguably was always
greater than classical environmental sociology acknowledged, makes supposedly rigid ecological
limits rather contestable. For instance, when Dunlap and Catton discuss the functions performed by
ecosystems, they may well claim that “exceeding the capacity of a given ecosystem to fulfill one of the
three functions may disrupt not only its ability to fulfill the other two, but also its ability to continue
to function at all” [28], thus leading to ecological unsustainability and socionatural collapse—yet it
debatable whether an ecosystem possesses anymore a fixed, unchangeable capacity, or whether this
capacity can be altered, or stretched, through social intervention.

In sum, a postnatural environmental sociology, i.e., a sociology that undergoes an Anthropocenic
turn, should then be grounded on the following premises:

(i) A recognition of the extent to which society has colonized nature, up to the point where the
proposition that the latter has ended is not incongruous—if we understand this ending as the
pervasive influence of society on nature. The most important result of such colonization is
hybridization, the mixture of the natural with the social.

(ii) Nature and society thus form a socionatural entanglement, a reflection of their co-evolution and
co-construction throughout history—a process, which, however, does not preclude the primacy of
the human agency due to the potency of human transformative powers.

(iii) This process of colonization and transformation is in itself the product of the human species
particular way of being, according to which there exists a universal drive towards adaptation that
takes the form of an aggressive adaptation wherein the physical environment is transformed: a
niche-construction process that in the case of humans is accelerated by cultural transmission and
admits, despite its universality, regional and local variations.

(iv) Socionatural relations are thus expressed through a number of socio-ecological regimes that
organize them in different settings, depending on the way in which each society relates itself
with its natural environment (type of socionatural metabolism, degree and forms of colonization,
system of beliefs). Globalization, economic growth and the diffusion of technology are increasingly
reducing those differences in the Anthropocene age.

(v) This means that socionatural relations are not marked by the logic of limits emphasized by classical
environmentalism and early environmental sociology, but defined on the contrary by a plasticity
that is scientifically and technologically enforced. As a result, there is no single sustainability, but
a plurality of potential sustainabilities—or sustainable socioecological regimes—depending on
what value choices are made when deciding which is the most desirable relationship with natural
systems, forms and beings.
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As Field et al. have noted, much environmental sociology is done in a “grand theory” mode,
reflecting a tendency to approach the environment in relatively general terms rather than seeing it as
endowed with particular features that vary in different settings with consequences for populations
or communities [29]. Ideally, an environmental sociology for the Anthropocene should be able to
combine both perspectives, so that middle-range work supports and illuminates what grand theories
have to say. This is especially the case in the field of sustainability studies, where a delicate balance
has to be achieved wherein theoretical insights are not made in an empirical vacuum, while at the
same time the latter do not impose an straitjacket on sociological imagination, all the more now that
technological acceleration opens up new perspectives on what is technically possible in this realm with
alarming speed.

If we turn our attention to sustainability, the question is: How does a postnatural understanding of
nature affect it? Why is the Anthropocene a game-changer that makes old views on the subject obsolete
and forces environmentalism to reframe the sustainability question, abandoning survivalism in favor
of a vision of the good sustainable society? The key question concerns how substitutability—the core
concept in advanced notions of sustainability—is affected by increasing hybridity.

3. The Substitutability Question

Once a powerful but ultimately vague notion associated with issues of social justice and fair
economic development, sustainability has become a complex and refined concept that revolves around
a number of neatly identified issues—from different forms of capital to ecosystem services. Information
technologies are helping to make more precise measurements and to monitorize the outcomes of
environmental policies and conservation programs. At the same time, sustainability has been relocated
into a wider framework, namely, the social response to global warming—in itself another, yet the most
spectacular, manifestation of the Anthropocene. Therefore, sustainability is linked to strategies of
mitigation and adaptation that emphasize the consumption of energy and the production of food for an
increasing population as key aspects of any sustainable global society. For classical environmentalists,
sustainability is still a tool for political transformation, yet the association between sustainability and a
radically democratized, postcapitalistic, frugal society is weaker than ever. In fact, climate change and
the related notion of the Anthropocene expose the flaws of the classical green view of sustainability.

In this regard, social justice used to be seen as an important basis for sustainability [30], but,
despite the usefulness of multi-dimensional approaches and the political attraction that exerts its
association to human development [31,32], it is fair to say that socionatural patterns of interaction are
now considered the most relevant indicator for identifying different modes of sustainability. After all,
if every sustainable society must operate according to a particular socioecological regime [13], it makes
sense to focus on the way in which the socionatural interaction is to be dealt with.

Essentially, what has to be decided in each case—but also globally if problems such as climate
change are to be tackled—is how much nature must be protected. Or, in other words, the degree to
which natural capital is to be substituted by human-made capital. How much natural capital can be
substituted becomes thus the key question. In other words, we have to decide how to keep a sufficient
pool of resources irrespective of whether we are willing to preserve nature for its own sake, to pass
on a high level of welfare to future generations, or to avoid climate apocalypse. Such reasons are
technically irrelevant, although they are of course politically crucial.

Introduced by economists in the early 1990s [33,34], the concept of capital natural has become a
key one insustainability studies. That is hardly surprising, since it is very helpful for describing the
social uses of nature, thus making it easier to bring sustainability issues into economic reasoning and
political decision-making [35]. As such, capital natural is made up of all natural resources that humans
employ for human ends. This usage is what makes nature a resource, despite the fact that sometimes
nature performs functions for humans without even being touched (the satisfaction of aesthetic or
moral needs, for instance). Properly speaking, natural capital is a meta-concept that identifies different
functions and benefits that nature provides to humans [36].
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Therefore, natural capital is not directly observable. It has to be humanly used as such to be
included in that category. Likewise, particular materials or chemical processes might be excluded from
such consideration for a long time, until a way of using them for human needs is discovered. Hence
the contingency of nature as capital. On the other hand, usages can change or become multiple, as
biofuels come to show. However, if such a wide concept is to be operational, it has to be refined by
distinguishing between different subtypes of natural capital, as well as by sorting out their relative
importance for human beings according to the usage they make of it.

Natural capital is thus a part of the capital on which human depend for surviving and thriving.
Other forms of capital are human-made (comprising human creations and human capital itself) and
cultivated ones (the latter encompassing domesticated animals, cultivated plants, and all kinds
of manipulated beings and habitats) [37]. Both categories can also be unified under the label
“manufactured capital”. Ultimately, both human-made capital and cultivated capital depend on
nature: either by using directly natural stuff or re-orienting living natural entities and components
for human ends. Different socio-ecological regimes will use differently and in disparate degrees these
varieties of capital.

Likewise, within natural capital writ large, the most relevant criterion for further distinctions is the
relative importance of the contribution that different segments of the former make to human survival
and welfare. Thus the distinction between disposable (irrelevant), fungible (important but not crucial),
and critical (irreplaceable) natural capital. An important warning to be made is that irreversibility
should not be conflated with criticality. They are two different qualities: the loss of a natural being or
habitat may be irreversible, but not necessarily critical. Properly speaking, criticality should refer to
those natural components or entities whose loss might seriously compromise human survival or means
a severe curtailment of its welfare. They have to be irreversible and irreplaceable, the environmental
functions they perform not being amenable to substitution by cultivated or human-made capital.
Unfortunately, it is as of yet difficult to know for certain which ecosystems and functions are critical
and which are not [38]. Moreover, the definition of critical natural capital relies not only on our
capacity to supply factual knowledge about socio-ecological systems, but also on discussions about
the values that underline our use of natural capital [39]. Thus, neither irreplaceability nor criticality is
an absolute category.

Another way of looking at this problem is to distinguish between natural stocks and funds [39,40].
As their names suggest, stocks are consumed after being used, while funds can be used indefinitely.
Whereas coal and oil belong to the former category and adopt the form of flows, the latter include
living (air, water, sun) and non-living nature (plants or animals) that comes in the form of service
provision. This should make it easier to measure irreversibility and irreplaceability. However, a
relational approach incorporating ecosystems is advisable, since both flows and services depend on the
systemic relacions that make up for the latter.

Yet an interesting addition to this taxonomy is provided by environmentalists who are worried
about things other than human survival and welfare. Non-economic usages of nature should be added
to the concept of natural capital, lest the reductionist view of neo-classical economics is reproduced [41].
Thus, if we leave functionality aside, what needs recognition is the intrinsic value of nature. The latter
is represented by those natural units -whether beings or habitats- that represent unique ecological
associations [42]. These units are like a living memory of natural evolution and as such not substitutable.
Holland suggests calling them “units of significance” [42]. Their value lies in their meaning, a living
meaning that disappears with them.

However, how are we going to decide? Where does the critical quality of natural capital lie?
Is every natural form meaningful, or we have to choose between greater and lesser “meanings”, due to
the impossibility of protecting everything? A further distinction has to be introduced between goods,
functions and services, as provided by natural systems. A good is resource provided by ecosystem
components, whereas functions and services are structural conditions for human life and are performed
by ecosystem processes [34]. In turn, four functions can be identified: regulation of ecological processes
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and systems of life support; production of raw materials, food, genetic resources; habitat provision, so
that plants and animals have an habitat to live in, thus helping to preserve biodiversity; information
functions that are related to moral or aesthetic human needs, as well as to the provision of research,
cultural, or historical data. However, the latter category does not do enough to prevent the critique
that the services argument cannot explain why those caring for nature want to preserve it and is thus
ultimately harmful [43]. We will come back to this.

A particular sustainability will be defined by how it does decide upon the protection and
management of these different categories of capital—their combination and reciprocal relations.
This will produce a given level of human welfare, as well as a given degree of natural protection.
However, being self-evident that some amount of natural capital is to be preserved, it is unclear which
is the precise degree of protection that is required. There is no consensus on the right level of protection.
If we could determine which assets are critical, in fact, there would be no conflict between different
positions on substitutability whatsoever [44]. This is especially clear regarding information functions,
since people may have different views about them, i.e., about the amount of nature that has to be
preserved for them to be provided. The same goes for units of significance.

Moreover, the absence of scientific certainty about how much natural capital should be protected
on account of its criticality just adds to the confusion. To suggest that a given amount of natural
capital might be substituted is different than saying it must be kept at all cost. Usually this opposite
views are summarized in the distinction between weak and strong models of sustainability. The weak
ones accepts high rates of substitution, whereas the strong ones restrict the substitution of natural
capital, thus enlarging the scope of criticality [45]. But it is impossible to know for sure which is right.
A further, fundamental reason for that uncertainty is that we cannot know in advance what parts
of nature that now seem to be critical or just important will be substitutable inb the future—so that,
leaving normative claims and historical meanings aside, the irreversible natural capital of today may
just be the disposable or fungible natural capital of tomorrow.

Somehow, sustainability studies assume a stable nature as an object of analysis and a measure
for calculations regarding the provision of goods and the performing of functions and services to
humankind. However, what if nature has changed? What if the process of hybridization that is the
side-effect of the human colonization of nature has altered the workings of natural systems? What if
the human ability to transform nature has fewer limits than expected?

4. The Great Hybridization and Its Consequences

The central claim in the Anthropocene hypothesis is that human beings have been a major agent in
natural evolution, and increasingly so since the Industrial Revolution began. As a result, it has become
more and more difficult to distinguish between societies and environments, since they have merged
into a complex socionatural entanglement. This process of human colonization and appropriation
makes sense from an evolutionary perspective. It is not thus an aberration, but the logical result of the
aggressive adaptation that distinguishes the species way of being.

This historical process is also a process of hybridization by which nature is gradually losing its
autonomy from society. Habitats, natural processes, animals become increasingly affected by human
activity, irrespective of whether that influence is visible or not. It makes sense to see the Anthropocene
as culminating The Great Hybridization of society and nature. Whereas the best metaphor for the
human recombination is provided by Haraway’s cyborg [46], natural hybridization has been defined
by Latour a process by which nature is transformed into nature-culture objects resulting from social
activities and practices [47]. This in turn means that assemblages are more important than ontologies,
since the category of “the natural” becomes increasingly meaningless [48]. Moreover, the process by
which hybridization is produced counts more than the hybrid itself [49], because the latter cannot be
simply reduced to its components, but produces an emergent novelty whose qualities are the result of
an association [50,51]. Old dualisms that separate nature from culture or the mind from the body are
thus not the best tools to understand this new material reality.
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It is the Anthropocene that comes to show that hybridization is the new normal. Ellis and
Ramankutty have introduced the notion of “anthropogenic biomes” to describe the lack of "naturalness"
of basic ecological units [52]. Natural purity was already under attack from cultural historians [53],
but the idea that what looks like nature is nature remains firmly entrenched. That is wrong:

“Anthropogenic biomes are best characterized as heterogeneous landscape mosaics,
combining a variety of different land uses and land covers. Urban areas are embedded
within agricultural areas, trees are interspersed with croplands and housing, and managed
vegetation is mixed with semi-natural vegetation (e.g., croplands are embedded within
rangelands and forests)” [52].

This comes to demonstrate how the social and the natural are intermingled in a deep fashion all
over the Earth, an embeddedness of ecosystems and social systems that actually “couples” them [2,
54]. At the same time, new patterns of biodiversity are emerging, as this logic of intentional and
unintentional recombination is intensified. Examples abound, from rocks made of plastics and corals
in Hawaii to species invasions and alterations in phenotypic characteristics of exploited species [53,55].
Moreover, some talk of “Homogocene” to reflect how those species that best adapt to human systems
become predominant over those specialist ones that have lived in isolation [56]. Others, though, make
a different point, emphasizing how this general alteration in biodiversity will actually produce new
habitats and species or put into contact species formerly separated [57]. Needless to say, this is of the
utmost importance for any conception of sustainability that includes the preservation of natural forms
among its goals: if it is not clear what is natural, or what does it mean to preserve original habitats, to
decide upon how to organize conservation becomes more confusing in the Anthropocene. Classical
environmental management does not look like a reasonable guide anymore [58]. Restoration is an
increasingly meaningless notion, unless historical fidelity is taken as a guiding principle rather than
a rigid goal [59] and new socioecological conditions are integrated into the analysis [60]. Leaving
nature to restore itself isolating particular habitats from social contamination (“wild adaptation”) [61]
or reintroducing lost species in new environments ("rewilding) [62] have also been proposed as
alternatives for a climate-changed world.

Yet there is a different pathway, namely that of forgetting about this old grammar and departing
from the assumption that nature as it used to be does not exist anymore: natural spaces are entities
that lie in the past and cannot be recovered. A shift should thus be fostered towards ecological
design and management, a strategy of conservation that forgets about prehuman landscapes and
goes for a more diverse and promiscuous human-nature entanglement that is, at the same time, more
human-friendly [63]. However, the complexity of the Anthropocene should be kept in mind when
dealing with this delicate issue, so that a case-by-case approach should be privileged lest we prevent
ecosystems from performing their functions and providing their services. Intact ecosystems still active
in remote areas, for instance, should be preserved [64]. Them aside, though, a postnatural ontology is
the signature of the Anthropocene [65]. As Baldwin has suggested, nature is now but a socio-political
sphere produced and made sense of thanks to technological and ideational practices [66]. Such view is
now common within the social sciences [67].

To embrace the idea of the Anthropocene means thus to advance towards an understanding of
nature that takes human influence on it seriously—before considering the moral implications of that
influence. What the Anthropocene hypothesis states is that there is no way back for human beings,
because we are not just embedded in nature, but also entangled with it in an irreversible and complex
way. Sustainability is not, cannot be, what it used to be.

5. Rethinking Sustainability in the Anthropocene

In order to reflect on sustainability in the postnaural age, the classical distinction between weak
and strong sustainabilities does not seem the most appropriate under the new light provided by
the Anthropocene and the hybridization process it aptly summarizes. The main reason is that the
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latter is troublesome for a meaningful distinction between different types of capital. Despite its
apparent clarity, categories such as human-made and natural capital serve to obscure a relational,
bizarre material reality where mutual contamination and recombination are actually prevalent. It also
creates a misunderstanding about the possibility to devise an ethics of substitutability or even about the
feasibility of a strong sustainability. That is also why the notion of cultivated capital should be privileged
in this context as the one that captures best the paradoxes of sustainability in the Anthropocene.

Sustainability involves designing a socionatural relation that can be maintained in the long term.
It concerns that relation as such, but the latter are by definition dynamic and changing. But if human
beings have become the main agent of change with the passing of time, how useful it is to employ the
category of natural capital? Nature is a living and reproductive entity [68]. Nature is not to be seen
anymore as an entity affected by the damaging influence of an external agent (humanity), but rather as
a dynamic compound of influences of which human beings are an increasingly important one. There
is even talk of “technonatures”, a term that tries to convey the fact that this socionatural entanglement
involve the mediation of diverse hybrid materialities and non-human [69].

Yet could it not be the case that substitutability itself has become a flawed category? As such, it
presupposes the idea of nature being replaced by something made by humans. But what we find is
rather the mixing of the natural and the social, their reciprocal assimilation. An alternative concept
is that of “biofacts”, describing entities originated or influenced by human activity or design, be the
latter outwardly visible or not [66]. An important question is thus whether we wish to protect nature’s
integrity or just their apparent naturalness.

But the natural is not an absolute category, but a quality that can be measured in degrees. There is
a genetic nature and a qualitative nature, as Dieter Birnbacher has argued: one is historial and alludes to
the existence of nature without human intervention, the other is phenomenological and comprises
the natural entities that can be affected by human activity [70]. Which one is to be protected? And
what that does mean exactly? Three possibilities arise: (i) protecting environmental functions, which
might entail preserving entire ecosystems or substituting them in different degreesm depending on
their criticality; (ii) preserving nature in a genetic sense, that is, the integrity of beings and habitats and
systems; or (iii) taking care of nature in a qualitative sense, which involves maintaining natural forms
whichever it is the true anthropogenical impact that lies behind that appearance of naturalness.

These are the main dimensions along which a postnatural sustainabi lity should be defined.
The discussion about different forms of capital, including subtypes of natural capital, must also relate
to them. Apparently, we should pay attention to the environmental functions performed by nature
as a whole, so that those that are essential to our welfare are sufficiently provided [33,71]. But if
enough stock is to be preserved in order to guarantee the provision of those functions into the future,
the question remains as to how much natural stock is that and of which kind. At this point, the
multi-functionality of natural capital must be underlined. Pelenc and Ballet sum up this idea through
a simple example:

“natural capital is multifunctional i.e., in certain situations it can provide several services
simultaneously. For example, the flow of water in a river can provide biological services
(the reproduction of fish), economic services (the fish can be caught or the flow can
be used to produce hydroelectricity), and recreational services (bathing in the river).
This multidimensional aspect of natural capital means that it is unlikely for manufactured
capital to act as an appropriate substitute” [72].

Different forms of capital should thus be seen as complementary in producing human
wellbeing [73]. For those who argue that those functions depend on the relations within and between
ecosystems, replacements and substitutions are actually dangerous options. Moreover, due to our lack
of knowledge about how natural systems function, we cannot know for certain what the effects of
destroying natural capital will be on human well [74]. Therefore, the strong sustainability approach
assumes that the substitutability between natural capital and other forms of capital should be strictly
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limited to the circumstances where the use of the services provided by natural capital does not lead to
the irreversible destruction of this capital because its depletion cannot be compensated for by investing
in other forms of capital [73].

However, we might very well develop the ability to replace those functions. What if today’s
irreversibility is tomorrow’s replaceability? Substitutability would then be less a danger than a matter
of choice: a choice involving a decision about the amount of nature that we wish to protect on grounds
other than its contribution to human survival and welfare, i.e., aesthetical, moral, philosophical,
and recreational. The moral one appears to be the strongest and is surely the one most clearly
associated with environmentalism. It is ultimately a fairly simple one: nature should be conceived
in non-instrumental terms. Were this rule to be followed, substitution would be severely restricted
on ontological terms [75]. It is history and historical processes what matter accordingo to Holland,
not the attributes displayed by a particular natural entity: meaning belongs to nature in a historic
sense, irrespective of its external qualities [76]. That is, nature in a historic sense, irrespective of its
external qualities. A theoretical path that leads to the ecocentric mandate according to which even
when substitution is possible, should not be made [36]. According to this view, there is no such thing
as a substitution—only a loss.

This moral position notwithstanding, the maing goal of a sustainable society is to maintain a
durable socionatural relations into the future, not conservation as such. It may include conservation,
trying to protect nature in either (or both) a historic or qualitative sense—but properly speaking it
does not have to. Nothing prevents that a given sustainable society protects irreversible natural capital
without doing the same with nature’s “units of significance”: the meaning could be lost while the
functions are kept. Paradoxically, though, substitution might help to protect nature’s intrinsic value, as
in preserving whales by replacing whale oil with electric light.

Enters hybridization, though. Natural capital will arguably maintain its relevance for the time
being, but it is important to take into account how much natural systems and processes have mixed up
with social ones. Therefore, an enlarged conception of cultivated capital seems much more central to
the discussion on sustainability in a postnatural age. This includes not only domesticated animals,
as well as livestock, fisheries, and plants that are submitted to human control and breeding, but also
reconstituted materials of any kind that involve a conscious human recombination of natural beings.
Critical natural capital is by no means to be dismissed, partly because it possesses a great political
value as a reminder of nature’s otherness and intrinsic value. At the same time, though, it should
be acknowledged that it is not a closed category: what is critical today might stop being so in the
future on account of scientific and technnological innovations. Moreover, critical nature may also keep
its functionality despite it being altered or intervened upon without being thoroughly substituted.
It would thus not be less critical, but certainly less natural. It can become cultivated capital as well,
since it is not ludicrous to expect that natural capital as such will be cultivated in the Anthropocene age:
synthetic biology is just in its infancy. Sustainability in the Anthropocene will not be viable without
science and technology acting as key facilitators of environmental adaptation.

By itself, this does not answer how much nature should be protected aside from that which
is considered in a given moment unsubstitutable on account of its criticality as provider of basic
environmental functions. There are two different questions at stake: the amount of nature that we have
to protect and that which we would like to see preserved: whereas the former should be answered on
technical grounds, the latter depends on normative judgments. And how do we answer the first one
will most likely influence how do we answer the second. It is bound to be a complex, forever ongoing
discussion. Conclusions will always be temporary, for at least two reasons.

Firstly, apparent limits to replaceability will be moved forward science and technology provides
new solutions. Irreversible natural capital may turn into fungible or disposable one, so that the amount
of nature deemed as critical may diminish with the passing of time. This likelihood introduces a key
difference in the debate on sustainability, because the design of the latter will not depend on whether
a particular version of it is feasible or not, but rather on whether it is desirable. Proponents of strong
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versions of sustainability may conflate these two sets of arguments: technical feasibility and moral
desirability. In fact, they do just that whenever the cultural functions of the environment are taken as
critical or certain technical limits are taken as absolute rather than contingent.

Secondly, social prevalent views on nature may very well change too, thus changing in turn a
given consensus on how much nature should be protected. As Holland remarks, we may develop new
assumptions about natural capital utility [42]. However, this value change could make the protection
of qualitative nature more desirable. There is no reason to think that a greater substitutability (in
technical terms) will necessarily diminish the preference for naturalness (in moral or aesthetical or
recreational terms). In fact, there are reasons to think that both fondness for charismatic animals
and for recreational nature (mountains, natural reserves, beaches) are strong incentives to protect
nature in a qualitative sense—at least in a degree that makes the satisfaction of these human needs
possible. Ironically, global tourism may help to preserve those landscapes that it came to endanger in
the first place.

In sum, notions such as substitution and criticality, as well as the traditional distinction between
two types of sustainability depending on whether it provides a strong or a weak defence of nature
should not be taken for granted in a postnatural age. In the Anthropocene, the question of nature
should be discussed in a framework that recognizes the fact of hybridization and gives a more
prominent role to cultivated capital in an extended sense.

6. Conclusions

This paper has explored how the Anthropocene—namely, those insights about the current state
of the socionatural relation that the Anthropocene hypothesis lays on the table—affects currents
understanding of sustainability from the vantage point of environmental sociology, which also involves
considering the impact of the Anthropocene for environmental sociology itself. In this regard, the
discipline´s self-perception has revolved around the distinction between an ecological paradigm and
an anthropocentric one, the former trying to correct classical sociology’s inclination to dismiss natural
constraints in favor of a sociocultural determinism, behind which an anthropocentric worldview is
discernible. However, the Anthropocene involves a restoration of human exceptionalism, by showing
how the human species way of adapting to the environment is grounded on the ability to transform
the latter through a process of niche construction that cultural transmission (between and through
generations) provides with unparalleled potency. Nature’s transformation and domination is thus
not a choice or an evolutionary accident, but an expression of the species way of being. As a result,
after the modern acceleration, further intensified after World War II, human colonization of nature
has reached unprecedented degrees, ushering a process of socionatural hybridization that—leaving
appearances aside—involves a ubiquitous social influence on natural forms, beings, and habitats.
The corresponding plasticity of socionatural relations, made possible by scientific and technological
intervention, should be taken into consideration when reflecting upon sustainability.

As for sustainability itself, this paper has argued that it cannot be conceived anymore as if
hybridization and advanced technologies did not exist. Its reliance on the notion of natural capital
should be disputed, since it is not clear for how long this category maintain will its vigor in the face of
an increasing substitutability. It is rather manufactured capital, and above all cultivated capital (that
which is based upon the intended hybridization of social and natural forms and beings), that should be
put at the center of a reinvigorated, Anthropocene-friendly understanding of sustainability. However,
this does not mean that those parts of nature that remain less touched by human influence or express
the latter in less visible—more “natural”—ways (such as pets, landscapes, forests, and beaches) is to
be abandoned to the hands of a destructive technology. On the contrary, there are good reasons to
expect a further displacement of social values in the direction of preservation. Most likely, though,
moral arguments will have less relevance than emotional, aesthetic and recreational ones. Furthermore,
this preservation will not be accepted if it hinders current and future levels of welfare—global
middle classes are on the rise. Thus it seems advisable that environmental sociology, as well as
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environmentalism writ large, exerts an Anthropocenic turn. Only by doing so will they remain relevant
in the redefinition of socionatural relations and hence sustainability that is already taking place.
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Abstract: This article contributes to knowledge of how one category of business organization, very
large, British-based, natural resource extraction corporations, has begun to manage its operations
for sustainability. The object of study is a large volume of texts that make representations of the
managing-for-sustainability practices of these multinational corporations (MNCs). The macro-level
textual analysis identifies patterns in the wording of the representations of practice. Hajer’s
understanding of discourse, in which ideas are contextualized within social processes of practice,
provides the theoretical approach for discourse analysis that gives an insight into how they
understand and practice sustainability. Through this large-scale discourse analysis, illustrated in the
article with specific textual examples, one can see that these natural resource MNCs are developing a
vocabulary and a “grammar” which enables them to manage natural spaces in the same way that they
are able to manage their own far-flung business operations. They make simplified representations
of the much more complex natural landscapes in which their operations are sited and these models
of nature can then be incorporated into the corporations’ operational management processes. Their
journey towards sustainability delivers, in practice, the management of nature as business continues
as usual.

Keywords: sustainable development; corporate sustainability; operating management; managing
nature; discourse

1. Introduction

Although the term sustainable development had then been in wide circulation for almost two
decades, Dryzek [1] insisted in 2005 that it still referred “not to any accomplishment, still less to a
precise set of structures and measures to achieve collectively desirable outcomes” but that it remained
“a discourse”. Another decade on, and confirming his view that meanings of the term are still being
explored, this special issue of Sustainability will provide “an environmental sociology approach to
understanding and achieving the widely used notion of sustainability” [2]. The particular focus of this
article is on how business corporations with a commitment to sustainable development are beginning
to understand what sustainability means for them and what their particular practice of the term
is achieving.

For some time already, scholars have expressed their misgivings that the corporations’
implementation of what they choose to call sustainability is not that at all. In 2004, Gray and Milne [3]
point out that triple-bottom-line (TBL) accounting is in danger of being confused with sustainability
reporting, a key argument for which is the organization-level vs. system-level perspective that
separates the two. In 2010, Gray’s [4] literature survey is able to observe that “most business reporting
on sustainability and much business reporting on activity around sustainability has little, if anything,
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to do with sustainability” (p. 48). Nine years later, in 2013, Milne and Gray [5] question whether
TBL is helpful at all in moving us towards sustainability. I shall discuss these misgivings in the
methodological rationale. My own view is that such terms as sustainability start their lives as labels for
new ideas that will move the arguments forwards. Then meanings (plural) develop as a consequence
of practices (plural)—both intellectual and behavioral. We can learn about how the term is being
understood by its practitioners, as we study their practice; and there may be value in that knowledge.
Understanding how business corporations might move towards more sustainable modes of operation
is one of many research projects within environmental sociology. However, according to a leading
researcher, scholars have not yet developed comprehensive theories for sustainability management;
we do not have a clear view of where to get to or how to get there [6].

Shifting focus from “there” to “here”, knowledge about how far business has gotten in managing
for sustainability is also in short supply. In a recent article reviewing research in the field, Zollo,
Cennamo, and Neumann [7] observe that a great deal of research effort to date has been allocated
to the two “broad sets of questions: why should companies move beyond serving merely economic
purposes and what makes a company more sustainable” (p. 242). As a supplement to work on the
theoretical, long-term models, they argue, we should also study the stepwise process of organizational
evolution towards sustainability i.e., where “sustainable” business practice is now and where it may be
going. This article makes a contribution to knowledge of how one category of business organization,
very large, British-based, natural resource extraction corporations, has begun to manage its operations
for sustainability.

2. Hypothesis Development

The corporations in the object of study include British Petroleum, Rio Tinto, Shell, and
Anglo-American, (see Section 4. Method for details of selection criteria). These companies have
made public commitments to pursuing a sustainable future and they make use of nature both in terms
of resource extraction and as a sink for unwanted byproducts of production processes. Their intention
to move towards “sustainable” modes of operation means that they will also be at the forefront of
any measures undertaken to organize for a sustainable relationship with the natural environment.
Studying how they are implementing practices whose aim is a sustainable co-existence with nature
and how they represent these practices’ interaction with nature, will provide an insight into how they
understand the term sustainability and where this understanding may be taking us.

The primary object of study was an electronic text database of social and environmental reports
and press releases describing how 25 different business corporations, dominated by the extractive
MNCs previously mentioned, are managing for sustainability. In order to identify patterns in the
selection and arrangement of words, very large volumes of text, ideally running upwards of millions
of words, are necessary. Only then will individual words occur often enough in the database for usage
patterns to become apparent. As one among many tools of discourse analysis, the corpus linguistic
approach can provide findings at a macro-level. However, with such volumes of text to be analyzed,
a computer search method has to be employed. The researcher must approach the corpus having
worked out some hypothesis regarding what may (or may not) be found in the object of study. This
procedure is described below.

Such words as targets, reporting, and controls, have long been key words in the discourse of
modern business, and it is no surprise that these corporations take a similarly managerial approach
in the implementation of their environmental commitments. Taking British Petroleum’s annual
sustainability report [8] as an example of the genre and word searching through the downloaded PDF
document, one finds the word management in regular use. BP cares “about the safe management of
the environment” (emphasis added) (p. 3). Drilling down from this overview perspective, the report
includes representations of more specific aspects of managing the environment:
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“We take steps to assess and manage potential impacts on biodiversity, such as compiling a
wildlife or biodiversity management plan or consulting with relevant experts and agencies
to assess suitable actions” (emphasis added) (p. 45).

From the perspective of this article, it is also interesting to note how management, understood as
a social, organizational process, combines the various objectives of the corporation in one system:

“BP’s operating management system (OMS) (.) brings together BP requirements on health,
safety, security, the environment, social responsibility and operational reliability, as well as
related issues, such as maintenance, contractor relations and organizational learning, into a
common management system” (emphasis added) (p. 25).

If we interpret this statement through the lens of environmental sociology, it would seem that BP’s
perception of the natural landscape is mediated through its operational management system (OMS).
If the OMS includes a similarly managerial approach to sustainability as it does to the corporation’s
traditional, oil and gas activities, then we should expect it to contain targets for BP’s sustainable
relationship with the natural landscape as well as records of actual performance and accounts of
the discrepancy—positive or negative—between the two. Making the safe assumption that the other
so-called “green” corporations are also using the same managerial approach to their sustainability
ambitions, it ought to be possible to find evidence in their textual representations that helps us to
understand how nature is incorporated into their operating “management-for-sustainability” processes.
In the remainder of this article, the terms green business and sustainable business are used simply as a
convenient label for the corporations in this study. No normative claim regarding the achievement of
sustainable goals is intended.

Hypotheses

In searching through the database of green business texts, therefore, the first hypothesis is that we
should find words representing (i) the natural landscape and (ii) management processes. In addition
to finding this evidence, a review of the words may provide clues to how the corporations perceive
natural space through the lens of their operating management system. More significantly, the second
hypothesis is that we should find textual evidence in which the corporations make representations of
nature as the object of the sorts of processes of monitoring, reporting and control that one associates
with a typical operational management system e.g., words from category (i) ought to appear as objects
of verbs in category (ii).

The computer-based process of searching for particular words can, of course, only identify
the presence of particular textual signs. The move from a word—understood purely as a textual
signifier—to meaning is a necessarily interpretive process in which ambiguity can exist and must be
resolved by human intervention. The linguistic evidence presented in the findings section contains no
greater interpretive intervention than such avoiding of ambiguities.

In the final section, however, and responding to the call of this special issue, the
“linguistic discourse” presented in the findings is interpreted within the context of corporate
“managing-for-sustainability” practice. The article suggests how this social process influences corporate
perceptions and understandings of the natural landscape.

3. Methodological Rationale: A Theory of Words, Meaning, and Practice

The theoretical underpinning for the interpretation of the findings brings together a theory
of words, meaning and, most importantly, practice, which corresponds closely with Hajer’s [9]
understanding of discourse:

“Discourse is here defined as a specific ensemble of ideas, concepts, and categorizations
that are produced, reproduced and transformed in a particular set of practices and through
which meaning is given to physical and social realities” (emphasis added) (p. 44).
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His understanding of discourse contextualizes its ideas within certain actions and he argues that
actors assign meanings to reality through social processes of practice (see also van Leeuwen [10]).
Using Hajer’s meaning, a particular discourse derives some of its uniqueness from the particular
practices of the actors. Assuming that the extractive MNCs in this sample are approaching the
challenge of sustainable development by implementing broadly similar practices, the ideas, concepts,
and categorizations circulating within their discourse of sustainability will be broadly homogeneous.
Some environmental scholars have already argued along these lines i.e., that terminology acquires
meaning for a given group of practitioners through the operationalization of ideas [11,12]. Wenger’s
Communities of Practice [13] provides the central theory of meaning formation in this conceptualization
of discourse and in this article. Sociolinguistics had previously linked language use to variables such
as race, gender, age, and social class (see Labov [14], Macaulay and Trevelyan [15], and Wolfram [16]).
The introduction of the concept of a community of practice, however, provides greater explanatory
power in accounting for linguistic variation for example, between two ethnically British, middle-class,
university-educated women, one of whom works, say, for British Petroleum while the other works
for Greenpeace.

This latter point illustrates one implication of Hajer’s “practice-dependent” understanding of
discourse and offers one possible explanation for the often-observed phenomenon of conceptual
fuzziness. Scholars in many different research environments have already pointed out the variation in
meanings of particular terms or attempted normative definitions of key terminology [17–22]. Such
fuzziness is not necessarily undesirable. The term sustainable development has been an extremely
powerful driver of change, partly perhaps because its fuzziness has enabled it to appeal to a
broad constituency of opinion. This article takes no normative stance on what definition should
be assigned to the term. Neither, however, does it ignore the plasticity of some so-called sustainability
discourse. Milne, Kearins, and Walton [23] (see also [24]) is an example of scholarship that deconstructs
the discourse of self-styled sustainable business, by drawing attention to the intellectual inconsistencies
that lie within the rhetorically-persuasive representations. In my reading of green business discourse, it
is the more general statements—often delivered by the CEOs and/or the communications departments
and often focused on goals, values, principles, or the future—that are most prone to this sort of
fanciful sustainability discourse. Such discourse needs critical examination with a view to exposing
its inconsistencies.

Increasingly, therefore, I have turned my attention to the nuts and bolts of the environmental
management reports as a more reliable representation of what the corporation is doing. I concede that
the corporations are making only partial representations of a much more complicated reality and that
their decision what to represent and what not to represent is, most probably, weighted by instrumental
interests. However, I think the language representations of practice are sincere albeit partial, attempts
by the corporation to describe its reality.

Returning to the relationship between words and meaning, the second theoretical assumption
of this article is that the meaning a community of practice associates with a word is reflected in the
way in which the community uses the word. This position belongs to theory of language in use. The
chronology in the study, as well as the associated development of theories of language in use, can be
traced through Firth [25], Austin [26], Searle [27], and Halliday [28]. In parallel with the development
of computing power in the later decades of the 20th century, corpus linguistics—the study of authentic
texts or speech acts made by language communities—demonstrated, using very large quantities of text,
that “meaning can be associated with a distinct formal patterning” [29] ((p. 6); see also Stubbs [30]).
Thus, we have a three-way correlation in which the patterns of wording found in the texts of green
business correlate with their organizational practices which, in turn, provide us with insights into the
meaning which this group of social actors assigns to a particular word. One can identify both how
green businesses are starting to practice sustainability and how they understand the term.
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4. Method

A more comprehensive account of the method can be found in previously published work [31,32]
as, in the interests of brevity, just a brief overview is provided here. The selection criterion for what
qualified as a British sustainable corporation was public membership of the World Business Council for
Sustainable Development [33] and/or the UN Global Compact [34]. The first stage of the methodology
was to build a database of texts that were representative of this community of practice and this was
done by copying material down from the websites of the 25 businesses identified and saving it as txt
files. In searching for distinctive patterns of wording in a body of texts, it is necessary to have a point
of comparison and two references were set up. The first was publically available; the British National
Corpus (BNC) [35]. BNC had several advantages as a benchmark. First, it was created by a group
of highly-respected project partners, that included the British Library Research and Development
Department, Oxford University Computing Services, Lancaster University, Oxford University Press,
and Longman Group Ltd. Second, since one of its design goals was to construct a language corpus
typical of British English, it provided a very good match for British sustainable businesses; national
differences in the usage of the English language could be eliminated as a possible variable. A third
advantage with the BNC was its ready availability. Finally, its very large size, 90 million words,
provided confidence that it was representative of typical English, against which other databases could
be compared.

The second point of comparison was a database composed of texts written by British social and
environmental NGOs; 37 in total. In designing language databases that are to be compared, there
are two mutually exclusive design objectives which must be reconciled as best one can. On the one
hand, it is important that each body of texts is representative of the organizations that have provided
the material. On the other hand, one wants to be able to compare the texts of the two databases,
with a view to saying something interesting about them. If the communities of practice that have
produced the text have very different representations of experience, then one runs the risk of merely
demonstrating that different people talk about different things. The compromise solution was to define,
in advance of the text selection activity, what ideational content I was looking for in order for a text
to be downloaded into its respective database (see Brown [31] for a more detailed treatment of this
process).

The PC program I used is called Wordsmith and is marketed by Oxford University Press [36].
The author of the software has published work that describes the linguistic phenomena which
Wordsmith can identify [37]. There are also many previous studies that have used a similar keyword
approach to that presented in this article [38–41]. In its first processing of the texts of the two
communities—sustainable businesses and the environmental NGOs—it made a list of words that
appeared in each of the two sample databases, ranking them in order of frequency. A moment’s
reflection is all that is necessary to realize that the most frequently used words in any wordlist are
ones that we all use: “the, and, a, of, but” etc. and that these simple frequency-based word lists
were of no value. However, Wordsmith then compared the two frequency-based word lists in turn
with the corresponding reference list for the benchmark of “typical English” provided by the BNC,
which also ranks words such as “the, and, a, of, but” etc. as the most frequent. This first comparison
procedure generated a list of statistical keywords, ranking highest those words that appeared much
more frequently in the green business and environmental NGO word lists than when they were used
in the “typical English” of the BNC.

The first running of this process produced two keyword lists in which the representation of
sustainability management was recognizable. However, Wordsmith is simply a very fast counting
machine and, lacking any form of human intelligence, it records the appearance of absolutely
everything in the texts. Consequently, this first processing included keywords that were statistically
key to these environmental reports but not semantically significant to the process of identifying the
representations of managing-for-sustainability practice. A cleaning up procedure was necessary in
order to remove different categories of these uninformative keywords. Examples included proper
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nouns (Shell, Rio Tinto, GreenPeace, Africa, US, Doha), units of measurement (tonnes, GWH, litres),
products and materials (gasoline, platinum, bauxite), acronyms (ACCP, WBCSD), and terms referring
to the internal organization of reports (appendix, pdf, section). The top 20 key words used by the green
businesses in their representations of management-for-sustainability practice are presented in Table 1
to give an impression of the results from this mechanistic process. The Wordsmith software generates
the keyness value shown in the table. It is an indicator of how much more frequent the usage of a word
is, compared with its usage in the benchmark database. The value 1.0 would indicate that it is no more
frequent, so one can see that keyness values in the tens of thousands indicate that these particular
terms are used massively more often by sustainable business than is the case for “typical English”.

Table 1. The top twenty one-word keywords used by sustainable business.

Sustainable Business—the Top 20 One-Word Keywords

N Keyword Keyness N Keyword Keyness

1 ENVIRONMENTAL 50,282.01 11 ENVIRONMENT 17,173.10
2 BUSINESS 33,236.84 12 BIODIVERSITY 17,137.79
3 ENERGY 32,561.70 13 COMPANIES 16,551.74
4 SUSTAINABLE 28,694.50 14 DEVELOPMENT 15,605.07
5 EMISSIONS 27,957.12 15 GLOBAL 15,575.64
6 EMPLOYEES 21,345.17 16 REPORT 15,331.68
7 SAFETY 21,059.48 17 STAKEHOLDERS 15,162.41
8 MANAGEMENT 20,525.46 18 GROUP 14,986.09
9 WASTE 19,852.47 19 CORPORATE 14,716.54
10 PERFORMANCE 19,044.42 20 OPERATIONS 14,448.74

Table 1 presents just the top 20 keywords of green business in a list that extends to several hundred
whose keyness is statistically very significant. For example, the 500th most key word for sustainable
business: wetlands, had a keyness of over 1000 in comparison with the “typical English” of the BNC.
Using the same process, I also generated keyword lists for the top 100 two-word and top 50 three-word
keywords. The top 20 of these keywords are presented in Table 2.

Table 2. The top twenty two- and three-word keywords used by sustainable business.

Sustainable Business—the Top Twenty Two-Word and Three-Word Keywords

N Keyword Keyness N Keyword Keyness

1 SUSTAINABLE DEVELOPMENT 18,026.69 11 GROUP COMPANIES 4885.16
2 HEALTH AND SAFETY 9373.65 12 HIV AIDS 4822.87
3 CLIMATE CHANGE 8229.32 13 CORPORATE SOCIAL 4781.19

4 ENVIRONMENTAL
PERFORMANCE 7138.26 14 ENVIRONMENTAL AND SOCIAL 4558.15

5 CORPORATE RESPONSIBILITY 7077.07 15 BEST PRACTICE 4237.95

6 ENVIRONMENTAL
MANAGEMENT 6598.33 16 MANAGEMENT SYSTEMS 4156.79

7 BUSINESS PRINCIPLES 6256.01 17 CORPORATE SOCIAL
RESPONSIBILITY 4134.68

8 GREENHOUSE GAS 5405.60 18 NATURAL GAS 4090.75
9 ENERGY EFFICIENCY 5316,.6 19 RESPONSIBILITY REPORT 3804.73
10 SOCIAL RESPONSIBILITY 5283.72 20 HUMAN RIGHTS 3798.92

At this point in the method, the search technique changed from Wordsmith’s efficient but
mechanistic process to a humanly slow, hopefully intelligent and certainly interpretive approach.
These lists of the top 500 one-word, top 100 two-word and top 50 three-word keywords of green
business and the environmental NGOs became the objects of study for identifying groups of words
that shared certain semantic similarities, some of which I report in the findings.

50



Sustainability 2015, 7, 15900–15922

The first hypothesis that I proposed involved representations of (i) the natural landscape and (for
green business) (ii) representations of managing for sustainability in such locations. The first semantic
search, therefore, was to look for words that made representations of some aspect of the natural
landscape. Some of the words were easily identifiable—forest, for example—whereas others with a
more ambiguous meaning were checked for their intended meaning. In order to do this, Wordsmith
generated a list of 20 randomly picked occurrences of the word. From a careful reading of the context
in which it was used, I interpreted the meaning. Using this technique, for example, the word growth
was not included in the semantic field of representations of natural space because it was clear that
business used the word exclusively as a representation for economic expansion. Pursuing evidence to
test part (ii) of the first hypothesis, the second search was to look for words that made representations
of a process of management that might be applied to the natural landscape. As an aid to identifying the
sorts of words for which I would be searching, I prepared a schematic describing the different stages
of a process of operational management-for-sustainability. The schematic evolved out of my reading
various environmental reports that were a part of the database the circular process of monitoring,
reporting, analyzing, deciding, planning, and implementing is presented in Figure 1. It functioned as a
sort of “semantic template” as I searched through the two- and three-word keywords of sustainable
business looking for representations of a process of management.

Figure 1. A process of operational management for sustainability.

Summarizing, this procedure identified words in the green business database representing (i) the
natural landscape and (ii) processes of operational management. The logical place to look for evidence
that sustainable businesses might have started the process of managing the natural landscape, was
where the words in category (i) functioned, grammatically as objects of the processes in (ii). Wordsmith
has a function that enables one to study this phenomenon. It picks out 20 random occurrences of
the same operator-selected word from the entire database. For each of the 20 occurrences it extracts
the string of text in which the word appears with a cut off of 200 characters of text on each side of
the selected word. This is normally sufficient contextualizing text for the operator to check for any
possible ambiguities and confirm the writer’s intended meaning. This process is discussed further in
the findings in which just such a problem is illustrated.
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5. Findings

These findings provide a response to the hypotheses and empirical questions which sought
linguistic evidence showing how green businesses relate to natural space as they attempt to manage
for sustainability. Here I present three distinct vocabularies of keywords from the text databases and
then demonstrate the textual interaction of two of them within the corporations’ texts.

5.1. Finding One: Two Different Representations of Natural Space

From a comparison of the top 500 one-word keywords of the two communities of practice, I
found that the environmental NGOs use two different types of words to represent nature, whereas
the corporations use just one. For want of a better term, the NGOs use a “natural” (sic) vocabulary to
represent the natural landscape. These are words that make a direct reference to some physical—fleshy
or fibrous—part of nature. Examples in their top 500 keywords (see Table 3) include, crops, forest, soil,
whale, and villagers.

Table 3. “Natural” representations of the natural landscape among the top 500 one-word keywords of
the environmental NGOs, ranked in descending “keyness”.

CROPS LIVELIHOODS WATER FOODS MARINE

FARMERS POOREST PEOPLE‘S FEED VILLAGERS
FOOD CROPS SOIL WHALE REINDEER

FOREST PEOPLES MAHOGONY RAINFOREST PLANTS
POOR RURAL WHALES RAIN WOMEN‘S

FORESTS SEED COUNTRYSIDE BEET POULTRY

Reading Wordsmith’s randomly generated occurrences of such words in the texts in which they
appear, one gains the immediate impression of environmental NGOs that position themselves in
specific places in the natural landscape with the intention of bearing witness on their condition and
the threats to which they are exposed.

Such words cannot be found in the top 500 keywords of green business. The texts of their
environmental reports do make representations of natural spaces. However, they do this with what
I would dub a “vocabulary for being managed”. Examples of these terms are areas, biodiversity,
community, habitats, and site (see Table 4).

Table 4. A “vocabulary for being managed”—representations of nature among the top 500 one-word
keywords of both the environmental NGOs and green business (ranked alphabetically).

AREAS COMMUNITY HABITATS RESOURCES

BIODIVERSITY ENVIRONMENT HEALTH SITE
COMMUNITIES HABITAT RESOURCE SITES

These words are the preferred textual representations of the natural landscape for sustainable
business. The great advantage of them, from a green business point of view, is that they lend themselves
to being defined and measured numerically. This enables information about the natural landscape to
be incorporated into the operational management system. Although the preferred terms of sustainable
business are abstractions of nature rather than the more immediate representations that the NGOs use,
it is important to underline that a reading of the corporations’ usage reveals that they are nonetheless
concerned for the well-being of the natural landscape. I discuss in more detail the way in which
businesses make use of this feature of their vocabulary in the interpretation and conclusions section.
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5.2. Finding Two: Sustainable Business Representations of Operational Management-For-Sustainability

The second category of evidence in the first hypothesis was representations in the green business
texts of business processes, whose goal, presumably, is the sustainable usage of nature. Accordingly,
the second search I conducted among the keywords of sustainable business was for representations of
some aspect of operational management. Examples from the top one-word keywords of green business
that might represent operational management are reporting, plan, impact, and indicators. However,
careful reading of the usage of these one-word keywords in their environmental reports, revealed that
they normally occurred as part of two- or three-word units of meaning, e.g., environmental reporting,
social impact, habitat action plan, and GRI indicators that I found in the top 150 two- and three-word
keywords. I therefore transferred the search process to this list and found that 63—just under one
half—might be placed in this “operational management-for-sustainability” category, shown in Table 5.
In addition to the four keywords just mentioned, other examples included biodiversity action plans,
environmental management system, frequency rate, and key performance indicators. I have deliberately
included the last two examples because the terms frequency rate and key performance indicators, and
many other of the examples, are representations that one could just as easily find in business-as-usual
operational management systems.

Table 5. The two- and three-word keywords of sustainable business whose representation is a part of
the process of operating management.

ACTION PLAN GOOD CORPORATE CONDUCT

ACTION PLANS GRI INDICATORS
ANNUAL REPORT HABITAT ACTION PLAN

BEST PRACTICE HIGH STANDARDS
BIODIVERSITY ACTION INJURY FREQUENCY

BIODIVERSITY ACTION PLAN INJURY FREQUENCY RATE
BIODIVERSITY ACTION PLANS INTERNATIONAL MARKETING STANDARDS

BUSINESS CONDUCT KEY PERFORMANCE
BUSINESS PRINCIPLES KEY PERFORMANCE INDICATORS

CODE OF BUSINESS LAWS AND REGULATIONS
CODE OF CONDUCT MANAGEMENT SYSTEM

CONTINUOUS IMPROVEMENT MANAGEMENT SYSTEMS
CORPORATE GOVERNANCE OBJECTIVES AND TARGETS

CORPORATE RESPONSIBILITY PERFORMANCE DATA
CORPORATE RESPONSIBILITY REPORT PERFORMANCE INDICATORS
CORPORATE SOCIAL RESPONSIBILITY PRODUCT STEWARDSHIP

DOW JONES SUSTAINABILITY REPORTING INITIATIVE
ENVIRONMENT REPORT RESPONSIBILITY REPORT

ENVIRONMENTAL IMPACT RISK ASSESSMENT
ENVIRONMENTAL IMPACTS RISK MANAGEMENT

ENVIRONMENTAL MANAGEMENT SAFETY MANAGEMENT
ENVIRONMENTAL MANAGEMENT SYSTEM SAFETY PERFORMANCE

ENVIRONMENTAL MANAGEMENT SYSTEMS SOCIAL IMPACT
ENVIRONMENTAL PERFORMANCE SOCIAL INVESTMENT

ENVIRONMENTAL PERFORMANCE REPORT SOCIAL PERFORMANCE
ENVIRONMENTAL REPORT SOCIAL REPORT

ENVIRONMENTAL REPORT APPENDICES SOCIAL REPORTING
ENVIRONMENTAL SUSTAINABILITY REPORT SOCIAL RESPONSIBILITY

FREQUENCY RATE SOCIALLY RESPONSIBLE
GLOBAL COMPACT SUSTAINABILITY REPORT

GLOBAL REPORTING SUSTAINABILITY REPORTING
GLOBAL REPORTING INITIATIVE

In order to validate hypothesis two, it was necessary to look for evidence that these operational
management processes are being applied to the natural landscape rather than representing the business
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processes with which the green corporations manage their traditional operations. Wordsmith can
generate many reports that each show different usages of words by a particular community of practice.
The most important function with regard to the findings in this article is its ability to generate a
randomly selected sample of lines of text in which a selected keyword appears. This allows the
researcher to read authentic examples of the usage of the keyword by the community of practice. In the
theoretical section, I made the case that the way in which a community of practice uses a word reflects
the meaning that the community associates with it and further, that this meaning is a consequence of
practice and then reflection and social negotiation about that practice. I present the findings from this
search and an interpretation that connects word usage with meaning and meaning with practice in the
next section.

5.3. Finding 3: Operational Management of the Natural Landscape

The findings presented from the green business database are of (i) a “vocabulary for being
managed” and (ii) a ubiquitous language of operational management. The logical place to look for
evidence that sustainable businesses have started the process of managing the natural landscape was
where the vocabulary for being managed takes center stage. If these terms function as the objects of the
green business language of operational management-for-sustainability, then the findings support the
second hypothesis. As described previously, Wordsmith provides a reporting function that can generate
such text examples. Appendix contains four tables, each of which contains 20 randomly-selected text
extracts from the green business database. The four words from the “vocabulary for being managed”
that were selected for study are habitats, sites, areas, and communities. Once the operator has selected the
central word and the amount of text to be retrieved either side of it, Wordsmith generates the reports
itself. The only modifications I have made to these findings is to put the central term in boldface to
draw attention to it, and to shade in grey the text that represents some aspect of the green business
operational management-for-sustainability.

Reading of the tables for habitats, sites, and communities reveals that their intended representation
is always of some natural, geographic space. However, the table for areas reveals this word’s ambiguity;
green business uses this term in two ways. In some examples, the referent is natural space; “Opencast
mining areas and discard dump sites are key areas of focus” (Table A3, line 15). In other lines the
word’s referent is an abstract aspect of corporate attention; “Where elements and indicators in the
GRI are relevant to Rio Tinto, we aim to report against them. In other areas we have reported against
indicators that are more relevant to driving performance improvements” (Table A3, line 9). From
my reading of Table A3, I concluded that nine of the 20 usages of areas are references to the natural
landscape. This means that Appendix contains 69 examples of such a representation.

These findings demonstrate that textual representations of an operational management-
for-sustainability are usually present to contextualize the abstract vocabulary of natural space. There
are representations of monitoring and measuring the natural landscape; “Develop an information
management system which records and manages improved grassland data alongside other priority
habitats” (Table A1, line 10). There are representations of reporting and comparing the information
with corporate or other standards; “An assessment of alignment against these three stages and against
the individual process steps of AA1000 is made. In addition VeriSEAAR© can highlight areas where
improvement has been achieved” (Table A3, line 11). Planning for making improvements to natural
space is very common; “Have Biodiversity Action Plans (BAPS) in place at all sites where Shell
operates in areas of high biodiversity value” (Table A3, line 1). Finally, there are representations of the
implementation of plans using projects and processes; “We carry out Social Impact Assessments (SIA)
to identify potential impacts on communities and to develop strategies to manage these” (Table A4,
line 17). From a close study of sustainable business’ textual representations of practice, one can see
that it is introducing business processes whose goal is the sustainable management of nature.
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6. Discursive Interpretation

In this section, the linguistic findings are interpreted within corporate managing-for- sustainability
practice in an attempt to flesh out its discourse. First, however, I need to make explicit the
conceptualization of business corporations which is assumed in this interpretation. I conceive of
them as being the business processes which are managed by the corporation’s officers. For example,
I conceive of a sustainable MNC as a process engineer’s technical drawings, dictating the material
and energy flows from which useful products are synthesized from raw materials; or as the financial
controller’s spreadsheets modeling the flows of assets into, around and out of the P and L and balance
sheet. In this particular understanding of the organization, free human agency and human moral
consciousness have no role; the employees of the corporation are reduced to instruments who manage
the execution of business processes. I shall return to this assumption in the closing section.

6.1. The Vantage Point from Which One Views the Natural Landscape Affects Its Representation

In their role of guardians of nature, the environmental NGOs are in the privileged position of
being able to position themselves—rhetorically—within the natural landscape. From this local vantage
point, they see the detail of the natural spaces and this accounts for representations such as crops,
forest, soil, whale, and villagers that are reported in the findings. In the sustainability reports of green
business, however, the natural spaces in which their operations are located are viewed from corporate
headquarters, often on the other side of the globe. This affects the language of representation in two
ways. First, there are so many natural spaces, corporate headquarters must aggregate them by making
abstractions of their physical reality. Second, since the physical materiality of a particular location
cannot be known by the corporation’s senior management at first hand, a form of representation of the
natural space must be chosen that communicates meaningful information to these senior officers. At
present, the meaningfulness has to be quantifiable. This is a “linguistic” discourse that is understood
within the corporation and connects with the next point.

6.2. Centralized Management Systems Require Numbers to Be Able to Manage

In order for a global enterprise to manage its far-flung operations effectively from HQ, it has its
own internal models of the different installations. For example, the mining company’s primary
concentrator, which operates in the sand dunes running along South Africa’s Atlantic coast, is
controlled from a head office in central London. Day-to-day operational control is under the local
plant manager and her engineers, but she reports the key numbers back to London on a regular
basis in a spreadsheet. These numbers provide senior management with a sufficiently detailed
representation of the complex physical materiality of the primary concentrator. At HQ they are
compared in the spreadsheet with the expected year-to-date numbers and any variations are analyzed
before instructions are sent back to South Africa. In short, the corporation’s productive installations
are operationally managed from headquarters using numbers.

Confirming one of the conclusions of Bansal and Knox-Hayes ([42] p. 77), if the MNC now
commits itself to becoming a sustainable MNC, it is likely to utilize its existing management processes
in its attempts to manage for sustainability. In order to be able to manage them, the natural spaces—just
like the MNC’s productive installations—need to be represented in a set of key numbers that can be
recorded in a spreadsheet so that comparisons can be made between actual and expected year-to-date,
variations analyzed, and new instructions issued to the local manager. This interpretation accounts for
the second type of representation of nature that was presented in the findings; a vocabulary for being
managed. Words such as habitats, sites, areas, and communities have the advantage—for an MNC—of
being quantifiable.

Returning to the mining company’s challenge, the unique physical materiality of the natural
space around the primary concentrator is represented, for example, as a habitat. Within the
MNC’s corporate model, the habitat is “understood” by a selection of key measurements; its area,
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the air quality measured daily at specific GPS coordinates, a series of biodiversity indicators etc.
These are measured, recorded in the spreadsheet and, along with the production numbers for the
concentrator, communicated back to London where they can be analyzed, decisions made, instructions
issued, and action taken. One way, then, in which green corporations relate to natural spaces in
their managing-for-sustainability project, is by constructing representations of nature that can be
incorporated within a spreadsheet.

With its perception based on an admittedly limited range of indicators, green business is able
to describe the health of a natural space. One might balk at the notion suggested in the previous
section, that MNCs are engaging in a process of managing nature. However, such a response might
be mitigated by changing the representation from the term management to nurturing or stewardship.
Continued corporate practice and its study will help us understand which of the practices are desirable
and clarify what meanings the green corporations are investing in sustainability through their actions.

6.3. Incorporating the Local within the Global?

The abstract “vocabulary for being managed” is not, necessarily, a sign that these global green
businesses are wholly ignorant of the local natural landscape around their productive installations.
Certainly, when examining the macro-level characteristics of their texts, I was unable to find natural
language representations. However, they do occasionally focus their gaze on a particular, local,
natural space. For example, in line 15 of the report for the usage of habitats (Table A1, Appendix),
the MNC describes its “employment of two rangers to help protect and enhance the wildlife
habitats at our Musselburgh and Valleyfield ash lagoons”. Pursuing this line of inquiry, on the
webpages of ScottishPower [43], there are several natural representations of specific plants and
animals, which belong to a particular habitat; not enough to register at the macro-level among the
sustainable corporations’ keywords, but some nevertheless. This practice is an example of Crane et al.’s
idea [44] of corporate ecological citizenship which “requires corporate managers to be “embedded”
in local environments to foster sustainable behaviors” (p.95). The two rangers who are employed by
ScottishPower to protect and enhance the wildlife habitats at the Musselburgh and Valleyfield ash
lagoons might be considered as “embedded” in the ash lagoons. This idea raises the possibility that
within an MNC, pockets of local sustainability practice might be established by the corporation.

Pursuing this idea further, one intuitive impression I have gained from reading the
corporate environmental reports is of occasional sustainability projects that are spared from the
“vocabulary-for-managing” representation. These projects appear to be characterized by their being
selected and then presumably funded, from the very highest levels of the corporation. Another
avenue for further research would be to test for the existence of such a category of project. The
working hypothesis is that corporate managing-for-sustainability practice might be divided into
different categories. One category, following the main findings of this article, could be called
operational sustainability practice. These would be all of the practices that are the consequences
of the green corporation seeking to maintain a sustainable balance between its particular business
operations and the natural landscapes around them. Their representation in reports would be
characterized by the managerial vocabulary presented in this article. A second category, which
might be called intrinsic sustainability practice, would be interventions in natural space that were
not necessarily related to specific business processes but which the MNC, nevertheless, wished to
implement. The representations of these projects might not be reduced to a language that Bell and
Morse [17] characterize as having “quantification at its heart” (p. 42). The study of such projects in
managing-for-sustainability business practice might point the way to finding practices that can know
the local natural landscape in a more holistic way than the managerial techniques that are in evidence
in these findings.

In closing this interpretive section, I revisit my assumed conceptualization of an MNC as different
business processes from which human agency and moral consciousness are absent. In this article, I
have referred to nature, natural space, and the natural landscape while deliberately avoiding using the
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term place. Without wishing to appear to be summarizing a very large debate, one generally-agreed
distinction between space and place is the role of human sense-making in the latter. Place “has a history
and meaning. Place incarnates the experiences and aspirations of a people. Place is not only a fact to be
explained in the broader frame of space, but it is also a reality to be clarified and understood from the
perspective of the people who have given it meaning” ([45], p. 387). Following Tuan, and assuming
the conceptualization of an MNC that I advanced at the start of this section, when the sustainable
corporation implements its operational managing-for-sustainability practices, the best we can get is a
mechanistic sensitivity to natural space. Some researchers have argued that one promising avenue
towards sustainability is for global MNCs to make a transition towards a place-based sensitivity to the
natural landscape [46]. The process of knowing place is a practice that I think belongs in the Milne
and Gray project for growing ecological literacy [5]. My tentative response to this challenge is that
the MNC needs to find a way in which its business processes merge with its human stakeholders’
moral consciousness so that the corporation can truly be said to give meaning to natural spaces in the
construction of meaningful places.

7. Limitations and Future Research

It is, perhaps, not surprising that some form of direct management of nature will be a part of the
sustainability response by these natural resource extraction companies. It is harder to imagine that an
international bank’s environmental reports would have so much focus on managing natural space.
Further work needs to be done to find out how generalizable these findings are.

A second limitation is that the companies that were selected to be representatives of sustainable
business were selected, because they had made a commitment to working towards a sustainable future.
Making a commitment to a goal, however, is not the same as successful, authentic practice. A great
deal of research using different methodologies for measuring sustainability practice in different types
of organizations must be done in order to test the managing-nature hypothesis.

The third limitation concerns a distinction between operational, as opposed to strategic,
management processes. There is no space here to do more than point out the general organizational
challenge of making connections between the two, both in theory and practice. Non-alignment
between the corporation’s strategic objectives and its Performance Management System (PMS) has
been a recognized phenomenon in the literature for over 40 years [47]. Business-as-usual strategic
goals are usually fairly easy to articulate, so the focus is normally on bringing the PMS into alignment
with long term strategy. In contrast, managing-for-sustainability strategic models are, as mentioned
in the introduction, only vaguely understood [6]. Recognizing that nature itself is in a constant state
of flux, the likelihood is that long-term models of the sustainable firm will co-evolve with changing
natural landscapes [48]. It is at this stage, therefore, very difficult to ascertain with certainty if the sort
of findings identified in this article—where we are—help or hinder a corporation’s transition to more
strategically-sustainable forms of operation and organization.

Acknowledgments: The author would like to thank the academic editor, the editorial team and the two
anonymous reviewers for their constructive criticism in the writing of this article.

Conflicts of Interest: The author declares no conflict of interest.

Appendix A. Representations of Operational Management of the Natural Landscape in the Texts
of Sustainable Business

On the following pages are four tables each containing 20 lines of text. For each table the same
word selected from the vocabulary of being managed is centrally placed. The occurrences have been
randomly extracted by Wordsmith from the texts of green business and the lines of text are sufficiently
long to be able to make an informed interpretation of the context in which the particular term is used
by the corporation concerned. The terms selected are habitats, sites, areas, and communities.
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Abstract: Globalization has been on everyone’s lips in light of the contemporary conditions. It has
been viewed mostly as a stage reached as a result of long-term societal changes over the course
of world history. For us, globalization has been an ongoing process for at least the last 5000 years.
Little attention has been paid to the socioeconomic and natural processes that led to the current
transformation. With the exception of historical sociologists, there is less interest in examining the
long-term past as it is often assumed that the past has nothing to teach us, and it is the future that we
have to turn our intellectual gaze. This paper will argue the opposite. We believe a long-term tracing
of the socioeconomic and political processes of the making of the modern world will allow us to have
a more incisive understanding of the current trajectory of world development and transformations.
To plead our case, we outline the emergence of the first Eurasian World Economy linking seven regions
(Europe, the Arabian Peninsula, East Africa, the Persian Gulf, Central Asia, South Asia, Ceylon,
Southeast Asia, and China) of the world, with the exception of the Americas, starting as early as
200 BC, and the sequence of structural crises and transformations (trading networks and commodities)
that has circumscribed the structures and trends of the current global system. Such consideration in
our view is limited if we do not also include the relations between social systems and Nature, and the
rhythms of the climate. For the latter, an awareness of the natural rhythms of the climate as well as
human induced changes or climate forcing have triggered system-wide level collapses during certain
early historical periods.

Keywords: social system crisis; social change; globalization

1. Introduction

Materialistically, world history has always been a history of the relationship between Culture
and Nature. For at least the last five thousand years, this relationship has been an enduring one,
whereby human communities from the least transformed in terms of complexity to the most advanced
postmodern social systems have required Nature to meet their basic needs of survival and reproduction.
If such is the case, then for the discipline of sociology this, therefore, should be the overall dimension
that sociology should expend its overall efforts in understanding and explaining the processes and
structures that reproduces this relationship. A relationship described by Marx [1] in his early writings
as “the humanization of nature” and “the naturalization of man”. Unfortunately, the history of
sociological scholarship does not reflect this interest nor accept it as the dimension that should be
its focus. With the global concern now focusing on global warming with environmental changes
affecting social, political and economic processes, notwithstanding the “fashionability” of studying
environmental changes these days, sociologists have over the last decade or so come around to
addressing this dimensional relationship with much fervor. Rather than using a broad brush to paint
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the absence and neglect of sociological scholarship in examining Nature and Culture relations, we wish
to note of the early scholarship of Catton and Dunlap [2], O’Connor [3,4] and Schnaiberg [5] that did
try to explore this Nature–culture dimension in depth, and especially Catton and Dunlap’s call for
an end to the human exemptionalist paradigm that has been underlining sociological scholarship.
The outcome of this early intervention did not result in sociological scholarship focusing on biophysical
factors as causal and dependent/independent variables and dealing with Nature as the phenomenon
all to be examined holistically and in a dialectical fashion; instead what resulted was to treat such calls as a
dimension of study (environmental sociology) in sociology like the various dimensions that sociologists
were already focused on (sociology of the military, economic sociology, political sociology, etc.).

Our endeavor in this exercise is not to revisit every direction that sociological scholarship has
taken in the area of the environment since the call of Catton and Dunlap [2], but rather to review
only briefly the sociological scholarship focusing on political economy and system crisis that is the
focus of our paper dealing with Nature–culture relations. The latter scholarship we are referring to
are those theoretical analyses that utilize political economy models (for example, see Foster [6,7] and
Moore [8] that have their anchors dropped in Karl Marx’s ocean in their attempts to account for the
social, political and economic processes in the reproduction of “capitalist mode of production” systems
of the last 500 years. In doing this, we suggest that these Marxian political economy studies have not
gone far enough in their frameworks ontologically and theoretically, for they have refrained from
putting Nature front and center in their analytical calculations. Instead, these analyses treat Nature
as a benign substrate as the base by which capital and its various modalities of modes of production
utilize and desecrates in telling their versions of Marxist inspired history. We believe, they continue to
treat Nature still within the human exemptionalist paradigm, and in certain cases Nature is viewed as
a social construction, or in our view anthropocentrically, instead of seeing Nature and other natural
processes as having independent and causal dimensions that have impacted on the reproduction
of human societies over world history, thus, generating system crisis that these political economy
analyses have endeavored to explain.

Our response to the aforementioned paragraph, without relying on theoretical or ontological
rationalizations, will be through a historical materialistic exercise, propose our ecocentric framework
through our articulation of world history whereby we combine “theoretically informed history and
historically informed theory” to explain system crisis over la longue durée. Our la longue durée is not
the 500-year time span starting from supposedly capitalist Western Europe that some like Foster [7]
and Moore [8] present, but one that stretches over 5000 years of world history. Historically, in this
context, we like to focus specifically on globalization as a phenomenon that has also gained wide
currency and popularity these days, and specify the evolution of this global process in relation to the
occurrence of natural phenomenon such as climate changes resulting in social system crisis over world
history. We assert that Nature can be both an independent and dependent variable in determining the
evolution of human societies. We suggest that Nature can be the “agent” in long-term social change
(see for example, [9–12]). In this context, perhaps it is not “capitalist” socioeconomic relation that
is the determinant in the last instance that shapes the trends and tendencies of world history over
la longue durée like the Marxian political economists have asserted [13] (p. 9).

2. The Attempt to Green Marx

Among the Neo-Marxists, James O’Connor’s [3,4] contribution was the first major reinterpretation
of Marx’s political economy with his insertion of Nature into the overall equation of understanding
the contradiction of the process of capital accumulation in late industrial social formations. With the
first contradiction of capital between labor and the owners of production ultimately leading to system
crisis, O’Connor’s insisted that there was a second contradiction of capital as well that has to be added
and considered. This being the expansionism of capital tends to cause environmental problems that
will ultimately lead to crisis in the reproduction of capital. The significance of O’Connor’s writings is
his infusion and highlighting of Nature as the substrate for the reproduction of capital accumulation
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and that there is the tendency to cause social system crises with the exploitative use of Nature as
a consequence of capital’s inherent expansionism and incessant drive for increasing accumulation.
Unlike other Neo-Marxists who at that time (1970s–1980s) were still preoccupied towards addressing
system crisis via the process of accumulation and the social relations of production along with the
role of the Capitalist state in this process, the insertion of Nature by O’Connor’s stress on the second
contradiction of capital shifted attention to the conditions of the times then. For that his intervention
has to be applauded.

We can see that O’Connor’s work influenced numerous Neo-Marxists leading to the development
of a number of Neo-Marxist frameworks today. Instead of commenting on these developed frameworks
in toto which will take up too much space, we propose to examine one that has garnered Neo-Marxist
support in terms of publication and citations in sociology that we feel is pertinent to our article’s
proposals and objective. Here we are referring to the Metabolic Rift framework of Foster’s [6,7] and
extended by Moore [8,14].

In this model, Foster [6,7,15] proceeded by mining the seams of Marx’s mother lode, especially
Das Kapital, even to the level of footnotes to support Foster’s attribution that Marx had always paid
attention to Nature in his writings. In response to numerous critics of Marx who have stated that Marx
did not in any systematic, exhaustive way address issues such as “the exploitation of Nature, Nature’s
role in the creation of value, the existence of distinct natural limits, Nature’s changing character and the
impact of this on human society, the role of technology in environmental degradation, and the inability
of mere economic abundance to solve environmental problems” [7] (p. 168); Foster [7] argued that the
ecological blinders are not present in Marx’s thought, and that each of the aforementioned criticisms
was addressed in his theory of metabolic rift. Delivering in his analyses coverage of environmental
issues of salience during his time period, Marx addressed the problem of agriculture under capitalism
and in particular made observations regarding the soil, while also turning his attention to deforestation,
pollution in urban centers, and overpopulation [13] (p. 168). Through this particular lens, Marx came to
understand sustainability and the tensions brought about by a rural urban divide, a nexus of relations
some analysts conclude Marx captured in his model of social ecological metabolism [8].

Foster shows that in Marx’s Das Kapital there is a critique of capitalist arrangements linked to
the depletion of soil [13]. Marx, according to Foster [13], presented an explanation of “how large
scale-industry and large-scale agriculture combined to impoverish the soil and the worker”
(pp. 174–175). Foster [13] contends that both Marx’s retort of Darwinian evolutionary theory and
his formulation of social and ecological metabolism significantly explains the dialectic of capital
accumulation and the exploitation of Nature and its various consequences while at the same time
considering the relations of production.

In more recent publications, Foster [13] in keeping with the times updated his diagnosis and
prognosis of late capitalist systems by alerting us to the supra level that we should be concerned
with of the dangers that have now evolved to the level of the world system and the planetary rift
that we are experiencing, and will face in the future. Foster [13] (pp. 213, 229) however true to his
Marxian roots, continues to maintain that we should focus on the relations of production that is
undermining ecological sustainability, and that “long-term prospects demand truly revolutionary
change, especially a rupture with the accumulation/growth imperative of capitalism”. Clearly one
can see that Foster’s metabolic rift is still placing its emphasis on the paramount status of Culture,
with Nature being the substrate that provides value formation for capitalist social relations that are
extended to other social structures such as urban and rural areas spanning geo-spatial boundaries on
a planetary scale. By Culture’s actions (capitalist social relations) Nature is impacted and degraded.
This model just follows O’Connor’s second contradiction of Capitalism type of argument nothing more
nothing less theoretically. Anthropocentric in orientation, it is simply following the basic Marxian
argument of the theory of value and crisis dressed up with specific references to natural elements and
environmental sustainability.
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Moore [8,16–24] satisfied with the Neo-Marxian ecological foundations that Foster had carefully
constructed and legitimated via the publication of Foster’s seminal piece in the American Journal of
Sociology in 1999, proceeded to utilize this theoretical model to fashion a defense of Wallerstein’s world
system perspective accused of being neglectful of Nature [25–28]. Keeping within the dogmas of leftist
understanding of the emergence Capitalism in Western Europe over a certain time period from either
the 16th century to the late 18th century, Moore [16] undertook an exercise to “naturalize” the work of
Wallerstein’s analysis. By then, Wallerstein [29,30] himself had started to include Nature as a factor in
his continuing analysis of the evolution of the modern world-system.

In trying to extend a Marxian analysis of Nature–culture relations, Moore’s [8,17] recent attempt
is to criticize the metabolic rift theory of Foster’s by suggesting that Foster’s model is dualistic,
based on a Cartesian binary that puts “biophysical (nature) crises in one box and accumulation
(culture/socioeconomic) crises in another” [8] (p. 2). For Moore, this leads to the conclusion that
biophysical problems are outcomes of capitalist accumulation “but not constitutive of capitalism as
a historical system” as he puts it [8] (p. 2). What this means is that Capitalism “develops through
nature-society relations” and does not act on Nature. By fiat, Moore [8] (p. 2) declares capitalism is
an “ecological regime”! Our reply to this is so is everything else! By such a theoretical move, Moore
has flattened and collapsed society and nature into one with no distinguishing features, and not
as young Marx [1] and Habermas [31] had distinguished of the different objectifications: that of the
natural world and that of social/individual worlds, and in praxis, nature is socialized and the human is
naturalized. This attribution of Moore’s that Capitalism as World Ecology advances Capitalism—which
is a theoretical concept—into a concretized entity having nature-like properties and rhythms. Therefore,
Nature to Moore is a social construction devoid of its natural properties, and instead Capitalism is the
living, breathing organism oozing the sweat of labor. Again, instead of giving equal weight to the
dimension of Nature and the dimension of Culture, and acknowledging the distinct characteristics
of Nature as subject/object, Moore’s model remains within the framework of awarding paramount
status to Culture, in this case for Moore, Capitalism; and hence anthropocentric. To further this notion
of Capitalism as an ecological regime, the theory of value of Marx was imported by Moore to furnish
the scaffolding for his model of Capitalism as World Ecology. Distinguishing distinctions in Marx’s
theory of value under conditions of overproduction and underproduction, Moore proceeds to sketch
out the different historical periods that can be explained according to the different types of the logics
of capital accumulation in order not to flatten the historical epochs nor generalize the logic of capital
accumulation. Such a theoretical stance is then used to turn the different logics of capital accumulation
to account for the history of capitalism or historical capitalism.

We have several reservations concerning Moore’s model: Firstly, inspite of Moore’s persistent
reference to the dialectic, we do not see any dialectical process in Moore’s model. With his constant
resort to the dialectic to explain the logic of the model he is proposing, one wonders what is the interplay
between the “particular” and “universal” or of the “moment” and totality for him? By in the “moment”,
we mean a phase or aspect of a cumulative dialectical process; and not just a period in time. Moore for
wanting to be dialectical chose in referring to the logic of capital accumulation process from Das Kapital
as his methodological reference point instead of Marx’s Grundrisse. We are confused as to what is the
particular in relation to the totality for Moore. For him, we think, Capitalism is his totality and everything
else gets subsumed. It is rather difficult for us to accept ontologically that Capital is considered
the totality and everything else are particulars. But if one wants to employ the dialectical process,
the universal or totality and the particular proceed through history in a constant interplay resulting
in a transcendence (Aufhebung) with no end (no complete identity). For Moore the culture/nature
relation is Historical Capitalism, therefore the totality and particular are one, or as he [8] (p. 34) puts it:
“Capitalism does not have an ecological regime; it is an ecological regime.” Collapsing the “universal”
and the “particular” is by no means dialectical nor transcending, it annihilates the course of history
(Auflösung); hence no freedom and no history! We are puzzled that Moore would subscribe to this
philosophy of history for he is undertaking a Marxist dialectical analysis or at least that is his intention.
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Secondly, Moore [8] (p. 17) suggests that his project moves “from the analysis of what makes
capital to what capital makes, from the logic of capital to the history of capitalism”. This means
a rigorous inspection of historical events of accumulation on a world ecological basis. Despite
Moore’s enthusiasm [8,16–24] for the work of Marx and the Neo-Marxists and their analyses of
Capitalism, Moore seems to be unaware of the vigorous debate on the nature of “capitalism”, its time
emergence and its duration that have taken place in world-systems analyses. Moore’s fervent attempt
to theorize Capitalism as historical capitalism with its long cycles never grapples with the numerous
works that have been produced over the last two decades under the umbrella term of world system
history whereby there are concentrated discussions on what is “capitalism”, the duration of the world
system, and the various dynamics underlining such a system from hegemonic rivalry, core-periphery
relations, the global accumulation process and long waves (see for example, [9,10,32–41]). Following
Wallerstein [42] for Moore, the emergence of capitalism and the capitalist mode of production,
its duration and nature all began in the 15th century in Western Europe. World history for Moore
starts then, and there was no history before then. Moore’s historical capitalism began then and
evolved, anything else before this watershed moment were ignored or considered unnecessary to our
understanding of culture/nature relations over world history. Moore’s historical analysis therefore
is limited and this reservation on our part can also be applied to Foster’s work [7]. The adherence
to the 15th century for the rise of the “capitalist” mode of production in Western Europe, Moore’s
model suffers from the same accusation of being Eurocentric that the late Frank [36] had leveled at the
world-system history of Wallerstein [42].

3. Historical Globalization and System Crisis

For the Left, in trying to explain globalization there are basically two narratives. The first argues
that globalization is the stage reached with the process of accumulation starting at the nation-state level
followed with the export of capital in the form of imperialism, and over time the accumulation of capital
covers the globe. The other states that globalization is a process that has occurred through world history,
and that it is not a stage reached but one that started at different time periods. For Wallerstein [42],
it was the 15th century, whereas for Frank [36] and others [9,10,37,40,41] the process started at least
5000 years ago.

If it is not a stage reached but an evolving process, we can make the assumption of the evolution of
a structure that we can categorize as a world economy/system. We use the term world economy instead
of world-economy as the latter has been utilized by world-systems specialists for a historical structure
that has a certain set of socioeconomic and political attributes and trends “capitalistic” in nature that
do not necessarily cover a wide geographic space. To world-system specialists, this historical structure
of a world-economy is a world in itself, hence the hyphenation between world and economy [43].
In our case, a world economy is not distinguished necessarily by a mode of production but that it
covers a global geographic space with multiple cores/regions linked at a minimum by a trading system.
It is an evolving global economy “of the world”. Depending on the temporal sequence, an economy of
the world encompassing different chiefdoms, kingdoms, civilizations, empires, and states in a global
division of labor, technology, and knowledge circumscribed by different cultural patterns.

Regardless of time or geographic space, this historical globalization process is punctuated with
system crisis that impacts on the regions of the world. The spread of such crisis conditions and what it
covers is determined by the systemic connections of this world economic structure that continues to
evolve and transform to overcome these systemic crisis phases. These systemic crisis phases termed
as Dark Ages are not only distinguished by downturns in socioeconomic conditions and political
rivalry but are also characterized by climate changes and natural environmental degradations [9–11].
These crisis phases—occurring in the past and more to come in the future—were by no means
continuously exhibiting increasing ecological degradation. These periods also led to lesser ecological
degradative practices because of the socioeconomic decline [10]. Climate changes should also be
considered as a major factor in the precipitation of system crisis [11].
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If we examine world history in terms of trade connections, we can trace the contours of a “regional”
world economy encompassing the Eurasian region of Mesopotamia, the Arabian Peninsula, Levant,
Anatolia, Iran, the Indus Valley, and Egypt by 3000 BC [9,10]. Beaujard [44–46] has identified three
possible regional world systems from 1000 BC onwards. For him, there was the Western world system,
the Eastern world system, and the Indian world system during the Iron Age with growing interactions
between these systems from 350 BC onwards. Regardless of whether it is a single world system that
started in the Fertile Crescent and over time encompassing other regions of the world as postulated by
Frank and Gills [33] or Beaujard’s [46] three regional world systems coalescing into one world system,
what is clear is that by the turn of the first century of the current era we find a world system encompassing
Europe, East Africa, and Asia (South, Southeast and East) [9,10,46]. In world history, we can conceive
of it as the first Eurasian world economy as the only major region that has not been connected at this
point in world history is the Americas.

Conceptually, the factors and processes that trigger system crises or Dark Ages over the last five
thousand years of recorded human history have not been fully understood. Their identifications have
relied on analyses of the political economy of the world system in the 1970s and 1980s, and on the whole,
based on Marxian crisis theory. The outcome of this is that several interrelated and intrinsic factors
have been distinguished providing conditions for the generation of barriers to system reproduction:
overproduction/under consumption, crisis of state authority and competition, social exploitation and
polarization leading to antisystemic social movements, and crisis of sustainability. Clearly, the first
three factors relate to the dynamics occurring at the social (world) system level with the fourth focusing
on the interaction between the social (world) system and the natural system. With the first three factors
being anthropogenic in origin, system crisis and transformations are considered to have socioeconomic
and political roots.

Notwithstanding such a declaration of economy as being determinant in “the last instance” in
terms of system reproduction, others for example, such as O’Connor [3,4], Chew [25,26], and Roberts
and Grimes [27] have declared the need to treat Nature as part of the equation towards understanding
system dynamics. As we have identified in the previous section, O‘Connor [3] has stated that besides
the widely accepted capital/labor relation contradiction, there is also a second basic contradiction
of capitalism: the capitalist system‘s insatiable consumption of natural resources leading to crisis
conditions. If the latter is the case, on several occasions, one of us (see for example Chew [9,25]) has
suggested that based on a materialist conception of history we should reintroduce Nature back into
social analysis, and perhaps it is “ecology in command” in the last instance that induces system crisis
conditions. The rationale for this is based simply on the material fact that the social system requires the
natural system to reproduce itself. Along this vein, some historians have also recently raised the issue
of Nature’s historical agency in conditioning the transformation of human societies [12,47]. Besides
Nature’s agency, we would like to assert that in the long run, perhaps climate is an important driver of
social system structural crisis. This we will attempt to show in this paper.

Besides the above considerations, it is also clear the duration of these world system crisis phases
have not been worked out clearly. Different duration for each crisis phase has been proposed according
to the different views of world system development [9,33,36,38,41,42,48]. Time-wise, the duration
stretches from 50 years to a thousand year in length. Such differences are based on a number of factors
and conditions such as the span of historical epochs, empirical verification of economic stagnation,
sociopolitical trends, and natural system indicators such as the rate of deforestation.

What the Marxists and other world-system theorists have suggested to date for the past
system crises have been recurring and contingent factors of an anthropogenic nature that condition
system crises. What about those of ecological and natural origins? Ecologically stressed conditions
(deforestation, soil erosion, desiccation, etc.), climate changes, and tectonic shifts/volcanicity have
been proposed as factors that can precipitate system crises [9,25,26]. How can we be more precise in
demarcating these ecological factors? We believe our precision can be enhanced by materialistically
identifying system crises with recurring Dark Ages that have occurred in human world history. For it
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is during these Dark Ages that system transformations occur. Not only do we witness socioeconomic
and political declines, but also, ecological degradation, climatological shifts, and natural disturbances.
Climatological changes and natural disturbances (tectonic shifts) recalibrate our understanding of the
evolution of the world system by adding natural system factors to the already declared anthropogenic
ones for our understanding of system transformation.

Given the above parameters, we can abstract historically the several processes and factors that
depict a Dark Age period in order to have a clearer understanding of the various factors that precipitate
a system crisis and transformation. Such an abstraction starts by delineating the connections between
the natural system and social system in the reproduction of the world (social) system.

Barriers to the reproduction of the world system are formed when humans induced changes
to the ecology and climate. The degradative aspects of human activity are conditioned by social
organizational factors (urbanization, accumulation, wars, technological innovations, and population)
that impact on system reproduction. Natural disturbances such as earthquakes and volcanic eruptions
also condition the reproduction and evolution of the world system, and thus work independently.
Climate as well can affect precipitate and affect the crisis independently and also dependently. For the
latter, human actions can cause climate changes, for example, global warming, and thus causing
the crisis. We need, therefore, to consider the degree of weight these factors have in precipitating a
system crisis.

Through the course of human history, system crises have appeared in the “concrete” in the form
of Dark Ages. Over world history, these historical phases are rare. Between 3000 BC and AD 1000,
there have been indications of only two such identified phases (2200 BC, 1700 BC and 1200 BC–700
BC (considered as one phase in terms of the crisis of the Bronze Age) and AD 400–AD 800/900)
occurring in the world system from Northwestern India, West Asia, the Mediterranean, and Europe.
Several scholars such as Desborough [49], Snodgrass [50–52], and Braudel [53–58] have discussed the
conditions of life during past Dark Ages highlighting the economic, political and social disorder with
population losses, deurbanization, etc. Furthermore, historical records and archaeological evidence
indicate a flattening of the social hierarchy, and devolution away from a complex form of sociopolitical
organization and lifestyles that existed prior to the onset of Dark Ages. The trends and patterns of
Dark Ages therefore show developmental reversals: fall in population levels, decline or loss in certain
material skills, deurbanization and migration, decay in cultural aspects of life, fall in living standards
and thus wealth and trading contacts.

If Dark Ages are prolonged ecological crisis periods, crisis provides opportunities. In other words,
crisis conditions provide the opportunities for the resolution of contradictions that have developed to
such a state that inhibits the reproduction of the world system. It leads to pathways and processes
that would mean system reorganization and transition. If reorganization does not occur, system
collapse usually follows. This has been seen historically (see for example [9,25,26,59–61]). If this is
the case, ecological limits become also the limits of the socioeconomic processes of the world system,
and the interplay between ecological limits and the dynamics of the social system define the historical
tendencies of the human enterprise [9,11,60].

To this extent, Dark Ages or system crises also offer opportunities for Nature. Dark Ages should
be appreciated as periods for the restoration of the ecological balance that has been disrupted by
centuries of intensive human exploitation of the natural system. The downscaling of socioeconomic
processes during Dark Ages provides the opportunity for Nature to recover.

4. The Bronze Age Crisis

The Ancient World System

The ancient world of the Near East and Northwestern Indian subcontinent during the third
millennium was characterized by a system of overlapping core regions (for example, Egypt,
Mesopotamia, and Harappan Civilization of Northwestern India) (see for example [9,33,62]). Within
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such a political economic matrix, each core interacted with its immediate hinterland and with each
other leading to certain core regions attempting to manipulate its adjacent hinterland, and at times
trying to control it [9]. Given such political incursions and trading initiatives, systemic connections
were established, and during moments of systemic crisis, crisis-like conditions reverberated throughout
the system providing opportunities and constraints depending on the circumstances.

In the Far East, there were no systemic connections with the Near East at this point in time. It was
to come later around 200 BC. System-wise, we have two subsystems in place at the start of the Bronze
Age crisis. In the Near East we have a subsystem encompassing Southern Mesopotamia, Northwestern
India, the Eastern Mediterranean including Egypt, and Central Europe. In the Far East, there was a
subsystem with geographic coverage enclosing China and other parts of East Asia.

The accumulation of surplus, urbanization, and population growth are the prime drivers of the
processes of the social (world) system, which in turn, define the social (world) system’s interactions
with the natural system [9]. The interacting relationships among urbanization, population and
production/trade mean that resources from the natural system are utilized for the reproduction
of the social systems. Thus social collapse and/or crisis of the natural world can be attributed to the
excessiveness of the dynamics—accumulation of surplus, urbanization and population growth—of
the social world. This is just one side of the equation. We contend that the other side of the equation
that encompasses Nature–culture relations (leading to natural resource scarcities and landscape
degradation) and climate are also key factors affecting socioeconomic and political collapse.

By the late third millennium, sailors from the Aegean were able to sail to the Syro-Palestinian coast
thus linking the Aegean and Central Europe by sea with the Near East. Such types of connections foster
the beginnings of a “global” division of labor from Northwestern India to the Eastern Mediterranean,
and of long-distance trade articulated within a single interacting whole: the Bronze Age World System.
We thus have the beginnings of a globalization process, and the emergence of the world system that
started five thousand years ago.

Viewed from the perspective of Nature, such world historical processes (urbanization and
accumulation) induced a continuous and degradative transformation of the landscape. Trees were
removed for agriculture, and to meet the energy and material needs of urbanizing communities.
The valleys were excavated for canals to provide irrigation for crops, and for the transportation
of people and goods. Other lands were dug up for their natural resources and building materials.
Such wide-scale human activities such as deforestation led to soil erosion in the mountains and hills,
and the continuous impact of human activities further heightened the process. Rivers were dammed.
In all, socioeconomic activities along with wars were transforming the landscape with scars revealing
the scale of such acts.

In World Ecological Degradation, the level and scale of resource use by the core centers from near
and afar in the third millennium BC was traced [9]. This history started on an intense trajectory from
the fourth millennium onwards, and by the third millennium BC, after one millennium of drawdown of
the natural capital, the natural system and social system was exhibiting signs of crisis type conditions.
They emerged stretching over very long duration. Accompanying these long phases of ecological
crisis were climate shifts and eruptions of natural processes that impacted on the social, political,
and economic landscapes. Economic downturns followed with social-political unrest. The combination
of all these conditions induces a systemic crisis of the world system. One such systemic crisis or Dark
Age began around 2200 BC impacting initially Northwestern India, the Gulf, Mesopotamia, Egypt,
and West Asia and had repercussions for the urbanized core areas such as Mesopotamia, Indus,
and Egypt [9,63–66]. Following this phase of the crisis ending around 1700 BC, new power centers
emerged in the Near East, Northern Mesopotamia, and the Eastern Mediterranean. This systemic crisis
reemerged around 1200 BC at the social system level and continued until 700 BC, impacting the main
areas of West Asia, Egypt, Eastern Mediterranean, and central Europe (from 800 BC onwards).
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5. The Early Phase of the Near East System Crisis (2200 BC–1700 BC)

Natural System Changes

If as we have argued in the previous pages that world system crisis is also an ecological crisis
accompanied with climate changes and natural disturbances (tectonic shifts, etc.), we should be able to
find trends that reflect the ecological injuries that Nature suffered as a consequence of social (world)
system dynamics of accumulation, urbanization, and population increases. The level of deforestation
is a good proxy to indicate the state of the natural environment and we do find indicators of severe
deforestation during the Bronze Age crisis period starting from 2200 BC onwards.

Over world history from at least 3000 BC onwards, the available forests have been intensively
exploited to meet the needs of an evolving world system, starting from the core centers such as Egypt,
Mesopotamia, and Harappa [9,67,68]. In the Mesopotamian case, high quality timber were sought for
either through military expeditions or trade in the Zagros and Taurus mountains, the Caspian Sea
area, the Eastern Mediterranean, and in Punjab [69,70]. In the Harappan case, NorthEastern Punjab
(on the Siwaliks and the foothills), and the Western Ghats were the immediate areas of deforestation.
Teak came from the Gir forests or from the Panch Mahals, Surat and the Dangs [71]. Timber was also
sought as far as the Himalayas. The Egyptians sought their wood in neighboring areas of Lebanon and
parts of the Syrian coast. For Northwestern Europe, from as early as the third millennium BC, there was
extreme deforestation caused by extensive land use and animal husbandry [60] (pp. 281–292).

From an empirical analysis of the trend lines of arboreal pollen covering four geographic regions
of the world: Western Europe, Central and Eastern Europe including Russia, Northern Europe and the
Mediterranean, we note of severe deforestation phases [10].

The first phase of deforestation started from 3854 BC–2400 BC, and there were three/four
subsequent phases of deforestation followed by reforestation that occurred towards the latter period of
the course of a Dark Age. Deforestation periods are the most pertinent time points for our discussion
of the ecological degradation of the early Bronze Age crisis. With one deforestation period starting
around approximately 2400 BC, this dating also corresponds with Barbara Bell’s [65] identification of
the first Dark Age of the Ancient World. In Western Europe, arboreal pollen from areas in Belgium,
Germany, and France exhibit the deforestation period starting around 2200 BC–2000 BC. In Central
and Eastern Europe, trend lines of arboreal pollen show deforestation levels in areas of Hungary and
Ukraine. In Northern Europe, the trend line of arboreal pollen in an area in Finland also supports
this deforestation pattern. Finally, in the Mediterranean, we find areas of Greece, Spain, and Turkey
exhibiting such trends. The latter area of Turkey is most pertinent for present discussion for it is where
the Southern Mesopotamians sought their natural resources.

Agriculture and other anthropogenic induced changes naturally lead to forest fragmentation
and deforestation, and the rise in the pollen record of indicator plants and ground weeds such as
Plantago lanceolata [72] (p. 224); [68] (pp. 12–25). Time phases of the rise in the number of Plantago
pollen when there was a decline in the number of arboreal pollen, supports the thesis of anthropogenic
induced deforestation over five thousand years of world history.

Climate-wise, there is evidence of temperature changes (higher temperatures) and increasing
drought-like conditions persisting in the Eastern Mediterranean, Egypt, West Asia, Mesopotamia,
Northwestern India, Central Asia, Africa and parts of the New World starting from 2200 BC onwards
during the onset of the Dark Age of the third millennium [9,73–78].

According to Fagan [77] who has argued on the impact of climate change on civilizations, this start
of a warming trend again was a global event. Affected areas covered Egypt, Northern Africa, Greece,
Indus, the Fertile Crescent, Crete, Russia, West Asia, and Palestine [9,65,74,77,78]. Between 2710 BC
and 2345 BC, Anatolia and the Northern Crescent had arid conditions, however the Nile floodings
continue to be high [79]. However, by 2205 BC, the starting time point initializing the start of the Bronze
Age crisis, the Nile floods had weakened. From 2205 BC–650 BC, a period that covered the Bronze Age
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crisis, there was widespread aridity in Anatolia and the Northern part of the Fertile Crescent including
Northern Africa [79].

For social systems with agricultural practices that are reliant on irrigation waters or from
annual floods, this loss of moisture would place tremendous stress on the agricultural systems
and hence, the economy and social-political stability [73]. Such was the case for the core centers
of Mesopotamia, Egypt, and the Harappan civilization. Each responded differently to such stressed
conditions depending on what they were facing.

The climate changes were also accompanied with the occurrences of tectonic shifts that added
further strain to the social system. Tectonic shifts by themselves would not immediately impact on the
reproduction of the social system unless they are in the immediate proximity of human communities
or they reshape the contours of the landscape by shifting river courses. The latter is what happened in
the second millennium BC By diverting watercourses, the diversions transformed some rivers into dry
waterbeds that further exacerbated the already existing aridity, thus impacting on social system.

For this time period, in Northwestern India, Agrawal and Sood [80] noted of tectonic shifts that
diverted the course of the Satluz and the easterly rivers away from the Ghaggar, which over time
transformed into a lake-like depression during this period. The Ghaggar or Sarasvati which feeds into
the Indus River was alive until the late Harappan Period (1800 BC) but was dead by the time of the
Painted Grey Ware period (1000 BC). Possehl [81,82] has also confirmed this drying up of the Sarasvati
and its implications for the Harappan urban complexes located on its riverbank.

Beyond the above core centers of Mesopotamia, Egypt, and the Harappan Civilization of
Northwestern India, temperature changes also impacted on other ecological landscapes. In Western
Asia, the introduction of Zebu cattle, which can withstand aridity, occurred during the two arid periods
(2200 BC and 1200 BC) of the Bronze Age [83,84]. In central Eurasia, preliminary data also confirmed
marked changes in vegetation, beginning around 2200 BC and lasting until 1700 BC [85,86]. Pollen
cores indicate a sharp decrease in arboreal pollen and an increase in steppe pollen. From 2200 BC
to 2000 BC, there was a severe drop in forest cover and an increase in steppification, leading to an
expansion in steppe landscape from 1800 BC to 1700 BC. The pollen profiles for the region discussed in
the previous section also confirmed the deforestation process. Arid conditions also affected arable land,
which caused severe pressure on animal husbandry of the steppe population. The lush feather grass
steppe growing on the landscape near Kalmykia for example, from 2500 BC–2200 BC gave way to dry
scrubby vegetation—wormwood steppe—and even desertification by 2200 BC–1700 BC. This changed
ecological landscape led to outmigration of the sedentary population from river valleys with time,
and exploitation of the steppes for animal feed.

6. Socioeconomic and Political Transformations 2200 BC–1700 BC

Socioeconomic and political trends during Dark Ages are reversals of what occur during periods
of expansionary growth.

6.1. Deurbanization and Migration

Tracking the reversals in socioeconomic trends during Dark Ages or over the very long-term
requires considerable effort, especially when the quantitative data are sparse. Some recent attempts
such as that of Modelski [37] and Thompson [40] on urbanization and economic expansion have
provided us with some broad contours on these processes. In terms of urbanization, by 3500 BC for the
“heartland of cities” such as Southern Mesopotamia, urban growth had progressed to such an extent
that it had three cities with population at or over 10,000 [37].

By 2500 BC, during the period of Early Dynastic III, the rise of Sumer exhibited the largest urban
conglomeration at 60,000 persons. Uruk by this time had been reduced to a population of 40,000 in
comparison to 80,000 in 2800 BC [37] (p. 28). However, the total urban population of Mesopotamia
at 2500 BC had reached 290,000 [40]. Outside of the “heartland of cities”, we find Ebla located in
Northern Syria with a population of about 40,000 and Mari in Northern Mesopotamia with a similar
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population size. Elsewhere, we have Memphis in Egypt at 30,000 persons, Mohenjo-daro and Harappa
in Northwestern India at 20,000 and 15,000, respectively.

By 2200 BC, the Akkadian period and the start of the Dark Age Phase 2, the total urban population
of Mesopotamia had been reduced to 210,000. This shift is also reflected in the proportion of declining
urban settlement sizes. During the Early Dynastic Period II/III (2800 BC–2300 BC) the percentage of
urban settlements with more than 40 hectares was about 78.4%, by the Akkadian Period (2200 BC)
it had been reduced to 63.5%. Further deurbanization continued that in the Ur III and Isin-Larsa
periods (2100 BC–1900 BC), and the percentage dropped further to 55.1%. This slippage continued to
the Old Babylonian period, reducing further to 50.2% (1600 BC). Conversely, non-urban settlement
sizes (10 hectares or less) increased. During the early Dynastic II/III period, it was about 10%, almost
doubling by the Akkadian period. With the arrival of the Ur III and Isin-Larsa periods, the percentage
had risen to 25%, and almost tripled to about 29.6% by the Old Babylonian period in comparison to
the Early Dynastic period. This deurbanization process and migration to rural communities are also
supported by the population decreases in Mesopotamian cities. From 210,000 during the Akkadian
period (2200 BC), the population in Mesopotamian cities was reduced to 190,000 by the Isin-Larsa
period (1900 BC). This was a loss of 10%. The population level was reduced further to 70,000 by
the Old Babylonian Period (1600 BC). Overall therefore, between the start of Dark Age Phase 2
(Akkadian Period) and its end around 1700 BC (Isin-Larsa and Old Babylonian periods) we see a loss
of over 66% of the urban population in Mesopotamia.

Deurbanization and population losses were also repeated in Northwestern India. According to
Possehl [81,82], by the late third millennium BC there was evidence of abandonment of important
buildings in the highly urbanized setting such as Mohenjo-daro where we find the Great Bath and
the Granary devoid of human use. Concurrently, the Sindh region and the Baluchi Highlands
also witnessed depletion and deterioration. By the early second millennium BC, Baluchistan was
uninhabited. Cholistan, in Northwestern India, experienced a drop in size in terms of settled areas
from an average of 6.5 hectares in 3800 BC–3200 BC to 5.1 hectares by 1900 BC–1700 BC, and finally to
almost 50% less (2.6 hectares) by 1000 BC [81]. In the Sarasvati region, the shifting and drying up of
the river system saw the abandonment of settlements in the inland delta of Fort Derawar. The latter
area was the breadbasket of the Mature Harappan civilization.

Elsewhere for the time period of 2200 BC, similar signs of deteriorating conditions were also
encounters in Anatolia, with abandonment of urban centers such as Troy II to Troy III–IV [48,87]
(p. 139–152). Consequently, depopulation also resulted. Sedentary population settlements on the
Anatolian plateau were also abandoned. To the west of Anatolia, Palestine also suffered such crisis
conditions [88]. Walled towns were replaced by unwalled villages. There were signs of cave occupation
and migratory movements. In some areas, settlements completely disappeared, and remaining
settlement sites were reduced by more than half of what existed before 2200 BC [89] (pp. 1–38). Across
the Mediterranean from Palestine, the Aegean experienced distress, though to a lesser extent. Between
2300 BC and 1900 BC there was a loss of sedentary population. Such losses were experienced both on
mainland Greece and even Crete [90,91].

For central Eurasia similar stress conditions also prevailed. The changed ecological landscape
led to out outmigration of the sedentary population from river valleys over time, and exploitation of
the steppes for animal feed. Denucleation occurred with the establishment of smaller communities
near oases. This spread occurred in Central Asia at Korezm (south of the Aral Sea) and Margiana
(Murghab Delta) in Turkmenistan, Bactria, and Western China. This process prompted by ecological
degradation and environmental changes, also occurred in Syria and Jordan. Migration out of urban
centers located on the coast to the interior, and the establishment of smaller village type-settlements
resulted [92] (pp. 267–273).
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6.2. Political and Social Changes

If we examine the Dark Age of 2200 BC–1700 BC, political instability is one feature that highlights
the political economic events. Climate changes as identified above led to famines that in turn
generated political upheavals and the dissipation of central authority in Egypt. Drought conditions
and lowered Nile flooding impacted on the farmers’ ability to pay taxes because of lower harvest
yields. This resulted in local administrators and governors, who collected taxes, having to delay their
transfers to the Royal House. In turn, the King’s revenues plummeted, and thus impaired his ability to
pay for an army or to deal effectively with drought and famine. As a result, the stability of the political
regime was affected. The sum effects of this in terms of political stability, as Bell [65] has concluded,
were short reigns.

Besides political instability in Egypt during the third millennium Dark Age of 2200 BC,
other reversals also occurred such as artistic degeneration and the downsizing of monumental
buildings as a result of diminishing resources. The size and elaborateness of the pharaonic tombs
were reduced; by this time, the tombs of kings were one-chambered affairs with less ambitious
layouts [93] (pp. 316–319). Boundaries of provinces were also closed to prevent mass migration out of
famine stricken areas. All these initiatives proved fruitless at times as riots broke out along with the
ransacking of granaries.

In other parts of the system such as Southern Mesopotamia and Northwestern India, structural
political, economic and social reversals were also occurring. These transformations were extremely
impactful in view of the trading relations of the region among Southern Mesopotamia, the Gulf,
and Northwestern India, and led to the demise of social systems in place with repercussions
system-wide. By the third millennium BC, Southern Mesopotamia, the Gulf region and Northwestern
India were linked in a trading network of commodity exchanges. Therefore, a crisis in one part
of the system would also mean a translation of this stress to other parts of the system. Therefore,
an ecological stress in Southern Mesopotamia would mean a lowering of agricultural output or
production, and hence a drop in imports and demand. Reductions of demand in Southern Mesopotamia
would impact on other regions such as Dilmun in the Gulf and the Harappan civilization through
a diminished demand for their material and goods. What this type of dynamics further suggests
is that supply and demand might not necessarily be a consequence of the state of the economy or
based on consumer tastes and needs. But rather, supply demand dynamics are inextricably linked to
the connections between the natural system and social system. Thus, anthropocentric explanations
provided for systems demise have ecological roots.

Southern Mesopotamia by 2200 BC was experiencing salinization problems leading to lowered
agricultural productivity and this became acute by 1700 BC. It never recovered from the disastrous
decline in agricultural yields that accompanied the salinity issue. Deurbanization was the order of
the day as we have indicated previously. Urban life and culture continued on a declining scale with
the population concentrating only in major towns [94]. The Harappan civilization not only had to
face ecological stress, climate changes with temperature increases and arid conditions like Southern
Mesopotamia, it also had to undergo tectonic shifts. As the urbanized communities of the Harappan
civilization were linked to the overarching Gulf trade and beyond, its infrastructure and surrounding
hinterlands had therefore developed and specialized in the manufacture of products and natural
resources for export. Thus, when its exports to the Gulf and beyond disappeared, it could no longer
reproduce the accumulation process that had sustained its urban growth. This led to migration to the
rural areas of the North and south.

7. The Final Phase of the Near East Bronze Age Crisis (1200 BC–700 BC)

The demise of Southern Mesopotamia and Northwestern India coupled with the socioeconomic
and political upheavals in Egypt and their associated hinterlands from 2200 BC to 1700 BC initiated a
significant system crisis of the Bronze Age. With the socioeconomic collapse of Southern Mesopotamia
and Northwestern India, the demise of these economies meant also the breakdown of the Gulf trade.
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After 1700 BC, at the social system level, despite the fact that ecological stress (at the natural system
level) continued as reflected in the arboreal profiles listed in [10] (p. 49–53), economic recovery resumed.
With recovery, other parts of the Bronze Age system such as the Eastern Mediterranean littoral (centered
around Crete and mainland Greece) along with central Europe and Anatolia increasingly began to
take advantage of the vacuum generated by the collapse of the Southern portion (the Gulf Trade)
of the Bronze Age system. Egypt, Syria-Levant (such as Ugarit, Mari, Byblos, Ras Shamra), Crete,
Cyprus and mainland Greece expanded their trading volumes utilizing the peripheral areas such
as Central and Eastern Europe, and Nubia for their resource needs [9,95]. With the loss of trading
dominance of Southern Mesopotamia, Mesopotamian trade shifted Northwards, thus making Anatolia
an important Eastern node of this Bronze Age trading network [9]. In sum, the Eastern Mediterranean
littoral became the prime axis where economic activity of the Bronze Age system concentrated during
this period.

The social system adaptation and resolution of the crisis of the Bronze Age that started at 2200 BC
and ending around 1700 BC was only temporary, for over la longue durée, because of the continued
ecological stress and degradation including climate changes, social (world) system crisis would only
appear again in 1200 BC The system crisis of 1200 BC repeated what occurred in 2200 BC except that
when it finally dissipated we have system transformation with the arrival of the Iron Age.

The collapse of the Southern portion of the Bronze Age world system led to the reconfiguration
of the trading networks. Shifting away from the Gulf region, the trading networks range from Crete,
the Cyclades, and the Greek mainland on one side of the Aegean Sea with Troy, Cyprus, and Anatolia
located across from it. Included in this configuration were the communities of Syria and Palestine, and
the kingdom of Egypt. This network of socioeconomic exchanges of the Eastern Mediterranean region
was also linked to communities of Western, central, and Eastern Europe, and Central Asia [61]. It was
a globalized system of trade and sociopolitical exchanges.

Within this trading network, intermediary centers such as Crete increasingly played a part in
the Eastern Mediterranean. The Minoan command-palace economy was involved not only in the
export of surplus agricultural produce such as grains and oil, but also in the export of textiles, metal
works, pottery, wood work, etc. [9,61]. Initially, such a diversified economic structure provided it
with a competitive advantage over other regions of the Bronze Age system such as mainland Greece,
the Cyclades, and Europe to the North.

Later in the millennium, the rise of Mycenaean Greece in this era increasingly eclipsed the role
Crete played in the Easternmost region of the Bronze Age world economy [9]. On this trading backbone,
Mycenaean Greece began to establish its economic dominance within the Aegean. Similar to the Cretan
economy, Mycenaean Greece exported wine, olive oil, grains and manufactured products to Eastern
and Northern Europe, and the Eastern part of the Mediterranean, and in turn, received needed natural
resources such as copper, tin, and horses. To the East of this globalized Bronze Age trading system was
the kingdom of Hatti with metallic resources such gold and silver whereby these precious metals were
exchanged for textiles, lapis lazuli, olive oil, grain, horses, tin, etc. Trade contacts were established with
Babylon, Mittani, Assyria, Syro-Palestine, Egypt, and Crete.

The globalizing trajectory was extended starting as early as 2000 BC onwards when these cores in
the Near East as Kristiansen and Larsson [61] (p. 99) put it “turned their interest towards the barbarian
peripheries in Central and Western Europe“ for their natural resources and livestock such as horses.
In the Caucasus, the mines supplied the copper, and there was the development of a Circum-Pontic
metallurgical province that included Anatolia [61,96–98]. With such development, the central and
Western European metallurgical centers were “increasingly drawn into trade relations with the palace
cultures and city states of the Eastern Mediterranean and Anatolia, which reached a new flourishing
after 2000 BC when the Minoan palaces were built” [61] (p. 104).

It should not be assumed that these trading networks were stable structures over time. It was
a globalized system of interconnected regions and polities—a world system. Their vitality and
concentration changed over time, and were conditioned by the pulsations of ecological and climate
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changes, notwithstanding political and economic ones. Thus, when the Dark Age returned in 1200 BC,
the collapse was system-wide due to the level of connectivity.

7.1. The End of the Bronze Age in The Near East

If 2200 BC was the start of system crisis at both the natural and social systems levels, and
with the natural system in continuous crisis throughout the late Bronze Age, 1200 BC signaled the
beginning of social system transformation leading to the end of the Bronze Age. Starting from about
1200 BC, socioeconomic and political collapses during this period ranged from Mycenae through Egypt,
the Levant, and Northern Mesopotamia to Anatolia. With the exception of parts of the periphery,
the core centers of the Bronze Age system at this point in time were in crisis.

The collapse of the Bronze Age world has been explained rooted on a variety of factors. On the
whole, they have been rationalized and based on anthropocentric ones such as barbarian invasions,
unceasing consumption and cultural decadence, power rivalries and state competition, vagaries of
development, overcentralization of authority, military and weapon innovations, and famines and
diseases (see for example, [52,63,99,100]). Without a doubt, these factors at the social system level
are ones to consider. However, what is lacking is a consideration of the linkage between the social
system and the natural system, and how a disruption of this connection would ultimately induce crisis
conditions, for the former (the social system) depends on the latter (natural system) for its continued
reproduction. It is to underscore again the viewpoint that in the last instance it is perhaps Nature that
has the final say!

For Crete, the intensive exploitation of resources for economic transactions impacted on the
landscape. Deforestation generated soil erosion and flash flooding; the latter impacted on the
manufacturing processes of Crete. Wood scarcity forced changes in production locations or resulted
in the closure of facilities. It has even been suggested that such land deterioration contributed to
the demise of Minoan Crete [101] (p. 68). These ecologically devastating trends were also repeated
throughout the Bronze Age system. Mainland Greece—which provided the wood supplies to Crete
when Crete’s supply ran out—and other areas in Europe and Central Asia showed such scars as well.
Intensification of land use and animal husbandry led to severe alteration of the landscape. Population
increases along with the adoption of the ox-drawn plow further exacerbated the intensity of land
utilization. Pollen record from Osmanaga Lagoon in southwest Greece in Messinia shows extreme
forest removal by 2000 BC [102] (p. 5). Between 1600 BC and 1400 BC, the pine forests in Messinia were
totally wiped out due to agriculture and overgrazing. Soil erosion was endemic and was controlled by
terracing and the building of terrace walls. As a consequence agricultural production was affected.
In the Argolid, production of cereals and olive oil generated deforestation of oak trees on the hillsides.
It resulted in large amounts of earth and water draining from the slopes onto the plain of Argos and
filling up stream beds leading to extensive flooding [103].

Besides terrace walls to deal with soil erosion, other technological solutions were also tried,
such as the building of dams to divert water courses and dikes to facilitate drainage [104]. However,
by the late second millennium BC such efforts began to fail. Erosion became uncontrollable during the
Dark Age crisis of 1200 BC when socio-political life was at a standstill and population density had
dropped precipitously [105].

With scarcity of wood for fuel, metallurgical and pottery works were affected which resulted in
further population decline. Population migration followed the closure of these manufacturing centers,
and the abandonment of Phylakopi coincided with the deforestation of Melos, where the town was
located. Towns and settlements disappeared. In southwest Peloponnese, the number dropped from
150 to 14. Other regions experienced similar declines; Laconias, Argolid, Corinthia, Attica, Boeotia,
Phocis, and Locris all registered losses [9,67].

In Southern Europe, there were also degradative impacts on soil formation from Urnfield
settlements [59]. Kristiansen and Larsson [61] have also documented widespread ecological
degradation in the Caucasus as a result of mining for metals to supply the Eastern Mediterranean and
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the Near East. It was also repeated for the mining area of Kargaly in the Urals that supplied metals
to the whole steppe region where deforestation was the consequence according to Kristiansen and
Larsson [61]. Time-series of arboreal pollen profiles of Central and Eastern Europe including Russia
parallels the deforestation trajectories.

Collapse came for the Eastern Mediterranean when circumstances started to change. Ecological
stress coupled with climate changes and natural disturbances impacted on Crete, Greece and the Near
East. For Crete, such arid conditions impacted on agricultural production. This development was
serious, as it was an important part of Cretan exports needed to offset its import of wood and other
natural resources. Furthermore, geological conditions also provide grounds for the arguments made
first by Marinatos [106] and followed by Chadwick [107] and Warren [108] on their impacts on Crete.
The volcanic eruption on Thera following the earthquakes killed vegetation and destroyed the Minoan
naval fleet. The loss of this fleet undermined Crete’s power to exercise its dominant position in this
region of the world system. In addition, these natural system conditions should also be considered
with the political changes impacting on Crete. From 1500 BC onwards, the increasing competitive
roles played by the Hittites and Kassites through their expansion and dominance of Anatolia and
Mesopotamia corralled Crete’s dominance. Blended into this political mixture, the ascendancy of
Mycenaean Greece eclipsed the economic position that Crete enjoyed. Furthermore experiencing the
loss of their sources for natural resources located on the Greek mainland that by this point in time were
increasingly under Mycenaean control; Crete’s reproductive capacity was stretched. Faced with these
desperate conditions in the spheres of the social system and the natural system, Minoan civilization
slid downhill.

What occurred in Crete was repeated in Mycenaean Greece except it was much later starting
around 1200 BC By this time the natural environment was severely stretched. Rhys Carpenter’s [109]
thesis of climate change leading to the demise of Mycenaean Greece needs to be considered. Basically,
Carpenter’s proposal is that with the shift in the tracks of the cyclonic storms, which normally bring rain
to Mycenaean Greece, arid conditions resulted during the 13th to the 12th centuries. As a consequence,
the socioeconomic structure was impacted. Chadwick [107] and Drews [110] have challenged this
thesis with Lamb [111], Braudel [58], Bryson et al. [112], and Bryson and Padoch [113] supporting
Carpenter’s position.

Along with these desperate conditions due to climate changes and natural disturbances, invading
forces of Dorians and Sea Peoples made the circumstances even more dire. Such invading forces
most likely have also been displaced from their habitation due to changing climate conditions and
natural disasters. Climate changes and disruptions in trade routes also played a part in the overall
reproductive capacity of the Hittites and the Egyptians in the other parts of this system. Lowered
Nile flows affected Egyptian agriculture leading to famines. The Hittite Empire’s grain shortage led to
growing imports from other parts of the world system through Ugarit, and from the Syro-Palestine
area. In all, the crisis was system-wide affecting the Aegean, Central and Western Europe, Egypt,
Anatolia, Palestine, and Babylonia.

7.2. Socioeconomic and Political Transformations

Greece encountered a decline in socioeconomic life from 1200 BC till 700 BC, such as decline
or loss of certain material skills, decay in cultural aspects of life, a fall in living standard and thus
wealth, deurbanization, population losses, and loss of trading contacts within and without Greece
(see for example [9,49–51,63,114–118]). The archaeological evidence unearthed suggests socioeconomic
patterns that are distinctively different from the style and level of socio-cultural life prevailing prior to
the onset of the Dark Age.

Population decreases occurred between 1250 BC and 1100 BC Morris [114–116] has estimated
losses of about 75% followed with emigration from the core areas of the Mycenaean civilization,
this trend continued for central Greece as well by 1100 BC According to Snodgrass [50] between the
12th and the 11th centuries, there was a reduction of over three quarters of the population.
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Pottery and other objects recovered from excavated sites along with the architecture and design
of dwellings reflect ecological stress and scarcity of natural resources. Architectural standards were
lowered and there were very few signs of good stone-built construction. Small stone construction
was prevalent, and we also increasingly see signs of mud-brick construction. Mud-brick structures
predominated in the building structures between the 11th and 10th centuries. The emergence of a
class of handmade burnished pottery, “Barbarian Ware”, had few obvious links to Mycenaean styles.
The appearance of this style has been attributed as an economic response to the collapse of centralized
production with the demise of the palace economies, and a regression to simpler technology [119].
Furthermore, pottery styles of the period in Greece became austere, unlike the decadent style of the
previous era.

Starting with the Submycenaean style of pottery (ca. 1125 BC–1100 BC), the austerity of the design
can be seen. As Desborough [49] has put it, the standards deteriorated sharply not only to the making
of the pottery but also to the painting and decoration. The design was of the simplest kind and “was a
virtual bankruptcy . . . and often carelessly applied” [49] (p. 41). The variety of styles in terms of vase
shapes of this type of pottery was also reduced. Rutter [120] has also suggested that luxury vases and
other pottery items were quickly abandoned as necessary frills when hard times hit. There was less
variety of material goods, the artifactual correlate of a less complex social order. The emergence of the
Protogeometric style (ca. 900 BC) continued to reflect the austerity of the period [50]. Snodgrass [51]
has also alerted us to the appearance of hand-made pottery during the Dark Ages. The reversion to
hand-made pottery when the pottery wheel had been adopted previously suggests to us the decay of
manufacturing production or even perhaps the loss of manufacturing skills. It could also mean that
with social decay and collapse, there was a revival in the utilization of indigenous material in view of
the disruption in trade routes.

In terms of decorations and finishing, the bulk of the pot or vase was usually left plain in the
natural color of the clay and the decorations covered a third of the surface area at most [49]. The lack of
intense firing also suggests to us dwindling energy supplies. The compass and the multiple brush were
used for decorating the pottery. As recovery proceeds and the balance of Nature is restored, we find
the plain, rectilinear or curvilinear patterns in pottery designs giving way to images depicting animals
and humans. In the later Protogeometric style period, we already saw the introduction of silhouette
figures of a horse or a human on the design. If we consider the decay of cultural life and the loss of the
art of writing, and view pottery design as a way the potter as artist could depict sociocultural life then,
the motifs that we find in these pottery designs would summarize life in Dark Age Greece. By the
late Geometric style period, we find scenes of organized groups of men in uniforms, the portrayal
of warfare and chariots depicting social life when the Dark Age was receding, and the return of
biodiversity with animals and sea creatures being depicted.

Beyond pottery styles, other objects recovered indicate a scarcity of natural resources, especially
metals, or that the supply sources had dried up. The use of obsidian, stone, and bones for blades and
weapons underscores such scarcity, and also suggests that trading routes and centers for sourcing
the metals might have disappeared or disrupted. Other primitive materials reappear as apparent
substitutes such as bone spacer-beads for amber in jewelry, and stones were used to replace lead in
sling bullets. Objects buried with the deceased increasingly were made out of iron such as iron pins
and fibulae and even weapons, which all in the past were bronze, and bronze wares only returned
towards the end of the Dark Age period [51]. Where bronze was used, it was found on the bulb of pins
thus revealing the scarcity of bronze [49,50].

Ecological scarcity required a downscaling of material and cultural lifestyles. Such changes are
reflected in burial practices that exhibited a reorganization of life along modest lines. The design
of clothing and shoes was of the plainest kind [50]. A one-piece woolen garment without requiring
cutting or sewing gained popularity among the female population in Submycenaean Athens and
became the predominant dress design in the Protogeometric Period. Pins for dresses were scarcely
used. The downscaling process is exhibited further in the formation of decentralized communities and
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associated population losses. The collapse of the palace driven economies with centralized monarchies
were replaced by smaller political organizations dominated by an aristocrat and his family.

Whether this life-style is one that was actively sought as a consequence of ecological scarcity or
occurred as an outcome of the depressive conditions of the Dark Age is difficult to gauge. It is clear
however, that there was a shift from the Mycenaean way of reproducing life for they longer provided
practical models. The loss of sophistication is clearly seen and as Morris [116] (p. 207) has stated,
“in their funerals people seem more concerned with showing what they were not than with what they
were”. What we are sure of is that as recovery proceeded—we begin to witness this by the mid-half
of the 10th century BC—trading networks were re-established and communities revived. Such an
upswing was characterized by exuberance, materialistic consumption, and accumulation. As the social
system recovered, we see the rise of the Bronze industry, increasing quantity of pottery buried in the
tombs, the quantity of gold deposited in the burials, and signs of social cultural recovery. During the
Dark Age, materialistic consumption declined, and most of the trading networks disappeared or were
restricted only to the area of the Aegean Sea.

What the Dark Age of this period represented for the Mediterranean region is one where extreme
degradation of the ecological landscape precipitated socioeconomic and organizational changes to meet
the scarcity of resources so as to reproduce some semblance of cultural and economic life of prior times.
As a consequence, systemic reorganization occurred at various levels, from the way commodities
were produced to clothing fashions and designs. Hierarchical social structures disappeared during
the Dark Age, as evident by burial practices, and were restored when recovery proceeded [117].
To Whitley [117] (p. 20) burial practices “may be seen as an expression both of social relations and
ideology . . . ” During the Dark Ages, there was a shift from multiple tombs burial to single burials
which reflected the change from an emphasis on heredity signifying a stratified order with ruling
classes to one which reflect no expectations of descendants and little regard for extravagance [51].
The single tombs lack monumental significance and architectural quality. From the graves excavated
of the Protogeometric Period (ca. 900 BC) there are no indications of disparities in wealth and social
distinction, as exemplified in the Athenian graves. Distinction was based on age and sex rather
than other social dimensions [117] (p. 115). This was to change by the Early Geometric Period
(ca. 860 BC–840 BC) where there is an amplification of status of the person buried. Social and sexual
identities of the person interred became more evident. Thus, we find the return of a hierarchical pattern
and a departure from the more egalitarian structure of the Protogeometric Period. Such hierarchization
continued in the Middle to Late Geometric Periods (ca. 770 BC–700 BC). By this period however,
there was also a breakdown of the aristocratic order with the arrival of early state formation, though
social hierarchical differentiation remained in place.

With the Dark Age, not only was there a loss of population, but deurbanization was also
underway. The latter process continued giving rise to small communities with lower population
levels [90,91]. Seen from an ecological point of view, this downscaling provided the necessary timing
for Nature to restore its balance, and for socioeconomic life to start afresh when recovery returned.
The collapse of the palace economies enabled the ecological landscape to restore itself that in the past
were intensively exploited by the palace driven economics. In the Argolid and Messenia, according to
Deger-Jalkotzy [121] (pp. 123–124), the land recovered and the tree population increased. Furthermore,
with the loss of centralized control from the various palaces, not only deurbanization occurred but
also decentralization. Each region thus had the opportunity to search for new mechanisms and
ways to administer and reproduce socioeconomic life in general. New trends emerge following the
collapse of the palaces as a consequence of the unexpected liberty that resulted from the collapse,
and each region/community began to make contacts with others outside Greece towards the end of
the Dark Age.

From these small communities, in the case of Greece, the preconditions for the rise of the Greek
polis (cluster of villages) were put into play, and what followed was a flourishing of political and
economic life as soon as the social system recovered [51]. Muhly [122] (p. 20) has put this in a
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succinct fashion: “the importance of the Dark Age, then, must be that it created the conditions that
made possible the growth of this distinctly Greek political organization”. To this extent, the stressed
ecological conditions that engendered deurbanization and the formation of small isolated communities
precipitated the rise of the polis and the Greek city-states. We need to realize, therefore, that perhaps
scarcity of resources can also have productive outcomes which otherwise under bountiful conditions
might not have occurred. Stanislawski [123] (p. 18) has suggested that instead of seeing the Greek
Dark Ages as a period of darkness it should be seen as one of enlightenment with contributions
such as: the first use of stone-walled agricultural terraces, the use of chicken eggs in domestic diet,
the beginning of the spread of alphabetic writing, the spread of iron, the general use of olive as food,
and the first use of waterproof plaster.

Systemic reorganization occurred, and the lengthy duration of the Dark Age is one that we need
to note. The fact that it is of such a long duration underscores the length of time required for ecological
recovery to take place, and the immensity of the degradation that occurred. What followed in the
recovery phase, however, was a Dark Age-conditioned social-cultural and political lifestyle that formed
the basis of Western civilization as we know it today.

Given that Dark Ages in world history are significant moments signaling system crisis and
system reorganization; the final phase of the Bronze Age crisis led to ecological recovery, certain
political-economic realignments and reorganization, and the transition to a new working metal: iron.
The Dark Age crisis was system transformative for it led to fundamental social system changes evolving
to a set of new patterns [25,26,96].

The adoption of iron brought to an end centuries of bronze use that was in the control of palace
economies and elites. Gordon Childe [63] has suggested that cheap iron with its wide availability
provided the opportunities for agriculture, industry, and even warfare with the adoption of iron as
the base metal. With trade route disruption and copper scarcity, the adoption of iron use spread
further, especially among the communities in Greece that was isolated as a consequent of Dark
Age conditions, for iron was available locally. It led to the development of local iron producing
industries [51]. The low cost of iron because it was available locally facilitated its widespread use in
agriculture and industry [63,124]. Cultivation was made easier with iron plowshares in heavy clay
soils. This enabled the rural communities to participate further in the economy beyond subsistence,
and in maintaining a class of miners, smelters, and metal smiths fabricating the iron implements to
reproduce material life. Such an explanation is also supported by Heichelheim [125] and Polanyi [126],
who have suggested that the widespread adoption iron was the result of the opportunity for rural
communities in south Russia, Italy, North Africa, Spain, Gaul, Germany, and Eurasia to work the
heavy soils with iron implements, thus increasing their production levels. Production increases can
be seen by the fluctuations in grain prices according to Heichelheim [125]. The consequence of such
transformation is that the urban elites in the Near East who in the past controlled the grain and other
commodities trade suffered losses as a consequent of changing prices, and the falling demand for
copper, tin and bronze, which they also controlled.

As a result of the above, the social structures were transformed with the formation of different
regional centers in the periphery and in the Mediterranean. The opportunity for the farmers to farm in
heavy clay soils utilizing cheap iron implements also provided the conditions for economic and system
expansion following the end of the Dark Age where in the past these areas were not as productive.
It enabled economic expansion, and the move into newer areas for agriculture as by this time some of
the older settled areas were ecologically degraded and overworked.

In addition, at the social system level, the Dark Age crisis thus usher forth the dissociation of
high value commodities away from the control of the palace/state, for by the end of the Dark Age,
the command palace economies were in the Eastern Mediterranean were dissolved. What emerged was
the continued differentiation of commercial/economic structures from the political structures [126].
Instead of bureaucratic palace centered trade, we see the development of mercantile city-states where
merchant enterprise replaced the palace-controlled exchange. With this transformation, new forms
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of political powers and structures emerged. We have the emergence of a new political structure,
the city-state (polis) in the Aegean, and the continuation of empire type political structures where the
rule was via direct political and military control.

The new political structure, the polis, as a social organization and political concept emerged in 8th
century Greece [114,115]. It was, as Morris [115] (p. 752) has stated, unique among ancient states for
“its citizen body was actually the state”. The rise of such a state form was a consequence of the collapse
of the aristocratic society during the Greek Dark Ages. Other factors also precipitated its formation.
Deurbanization and the loss of population in the urban areas resulting in the development of isolated
communities during the Dark Age engendered the structural conditions for the development of
the polis. In addition, with the scarcity of resources and the abundance of poverty leading to less
hierarchical social structures, the groundwork for the development of the polis was also put into place.
The polis thus was one where all authority was divested to the community unlike previous political
forms in Mycenaean Greece. Force, therefore was located in the citizen body as a whole, and thus
there was little need for a standing military. Individual natural rights were not sanctioned by a higher
power and the highest authority was the polis, i.e., the community. Such a political structure found
expression in the Aegean. However, in other parts of the Near East, divine kingship was maintained
with some minor modifications. According to Childe [63], Assyria, Babylonia, and Egypt continued as
Bronze Age states.

Recovery returned around 700 BC with social systems expanding and growing in complexity
again. Expansion came first in the form of colonization by the Greeks in two phases. Between 775 and
675 BC such expansion was for agricultural purposes, where the soils and lands of Greece which were
degraded after centuries of erosion and intensive cultivation could no longer produce to meet the needs
of the population. The excessive population mostly comprised of poor peasants who were turned
into tenant farmers (hectemores) with debts that were increasing, and thus forced to swell the cities.
With the state of the degraded environment in Greece, with the exception of Boetia, Attica, and Sparta
where internal colonization was still possible with some fertile agricultural land left, expansion of
the system came with migration to other arenas such as Italy, Sicily, Southern France, and West Asia.
Growth in this case comes from a colonization process that was extensive in nature, and a consequence
of the ecological crisis of the Dark Age that has just ended. Following the success of the agricultural
colonization strategies with surplus generation, a second round of colonization from 675 BC to 600 BC
followed, mainly focusing on commercial activities. With this phase of colonization, trade routes were
further fixed and strengthened. Wealth for the colonial cities was derived from agricultural exports,
trade and production. Other growth poles of the system then were Egypt, Persia and Phoenicia, and as
Braudel [58] (p. 225) puts it, the Mediterranean never became a “Greek Lake.” With these different
centers, no polity ever gained control of the Mediterranean. It was only the arrival of Rome that the
Mediterranean became a Roman sea. The growing rise of Rome and the demise of Greece did not
interrupt the continuous degradation of the environment [9]. Forests were removed in Northern Africa
and almost everywhere Roman rule was established. Mines were dug in Spain, with cities, roads,
and production facilities established within the Roman Empire. Crisis emerged again 700 years later,
around AD 400 with similar trends and tendencies in terms of ecological and socioeconomic variables
like that of the Dark Ages that occurred during the Bronze Age. This time the collapses were not
Mesopotamia, Harappa, Mycenaean Greece, Crete or the Hittite Empire, but it was the Western portion
of the Roman Empire and the system of the Iron Age.

8. System Crisis in Bronze Age East Asia

The archaeological record reveals the presence of human communities from the Korean peninsula
throughout Manchuria, the Gulf of Bohai in East Asia, the Yangtze river, and the islands of Japan
as early as the Paleolithic period in 3000 BC [127]. Beyond indication of the dispersal of human
communities across East Asia, there is evidence to substantiate the claim that contacts between these
communities predate Dark Age periods [127,128]. In particular, one can surmise that due to geographic
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proximity the peoples of present-day China and Korea have an early history of economic and cultural
exchanges. Early in the prehistory of East Asia, one observes contacts among Yemaek, Mongol, Manchu,
Han, and other Northern tribes in the Korean Peninsula [129]. In addition, Chinese records indicate
the habitation of local tribes such as the Puyo, the Okcho, the Yemaek and the I-Lou in Korea [129].
Furthermore, during China’s Shang Dynasty (1600 BC–1046 BC), the Chinese settled at Lolang near
modern day Pyongyang. In fact, around 1200 BC, in Northwest Korea, a state was founded under
Chinese rule. The Chinese presence was further solidified on the Korean peninsula in 109 BC with an
invasion that established four commandeered centers of Chinese administration at Nangnang [130].

8.1. Socioeconomic and Political Connections

Archeological research of the region reveals, five major trade routes in East Asia well in use prior
to the 6th century BC: (1) the North route from Siberia; (2) the Korean route via its peninsula and
across the Tsushima or Korean Strait; (3) the Jiangsu and Zhejiang route across the East China Sea to
Kyushu; (4) the Taiwan and Fujian route via Ryukyu Islands to Kyushu; and (5) and the south sea
route from the South Pacific via South China Sea islands to Manchuria [127,131–133]. These major
trade routes physically illustrate the ability of human communities early in East Asian pre-history to
engage in cultural and economic exchanges. Moreover, the presence of minor routes, or sub routes,
through the Korean peninsula also further provided the linkages that connected the Asian mainland to
the Japanese islands [127].

Although different explanations have surfaced regarding the flow of goods and people in East
Asia, from an archeological perspective the South China Sea was a major route for cultural and
economic exchanges [128]. This interaction is observed in the similarities exhibited in jade jewelry,
lacquerware, agricultural cultivation, construction, and crops along the East China Sea route [128].
The cultural and economic linkages between China and Japan become evident in the presence of
ge-shaped large earthenware pots, yinwen pottery, circularly-arranged tribal houses and mound-shaped
graves in Japan [128]. Scholars note the similarity between items found in Japan and those in the lower
Yangtze basin. Further back in history to the New Stone Age, some 7000 years ago, excavation at
the Hemudu site in Eastern China revealed the presence of wooden oars and clay boat models [128].
During the same period, similar sites in the Zhoushan Islands off the coast of Zhejiang Province also
reveal the ability of ancient communities to travel via waterways [134]. The route from the lower
Yangtze basin via the East China Sea to Korea and Japan, was the preferred course of travel in the
Late Shengwen period, during the tenth century BC, and became more popular during Japan’s late
Jomon and Yayoi periods (1500 BC–AD 500) [128]. Agricultural exchanges were not solely confined
to seed or crops, but archeologists argue that the origins of the Japanese stone ax, ploughshares,
hoes, and crescent-shaped harvesting knives can be traced to the Yangtze basin [128]. Physical
evidence suggests that interactions between human communities in East Asia continued and intensified
throughout the Bronze Age, and into the Iron Age.

Early iron use in China can be traced back to the Shang period (1766 BC–1122 BC) in a comparable
sense to the utilization of iron in the West. Specifically, meteoritic iron was utilized, and was
occasionally used in later periods [135–139]. The diffusion of iron throughout East Asia can be tied to
the smelting of ore in China’s Southern provinces. In this regard, Huang Zhanyue [140,141] provides
evidence, along with persuasive arguments, that the smelting of iron in China began in the south
and spreads to the Korean peninsula and Japan. Wagner [142–144] reviews Huang Zhanyue’s [140]
evidence and, coupled with other archeological data, has suggested that iron artifacts can be dated to
as early as the Zhou Dynasty, and specific pieces may yet prove that the use of iron can be traced to
earlier periods [145].

Chinese involvement on the Korean peninsula from the Shang to the early Han Dynastic period
(1600 BC–AD 9) undoubtedly came to affect the political, cultural, and economic life of its inhabitants.
China’s influence was intensified as successive Chinese kingdoms emerged and sought to expand their
political control. For example, during the early Han dynasty Chinese commandeering centers were
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established within the present-day geographical territory of Korea. Of these commandeering centers
Lolang formed the core of Chinese colonial administration during the Han period [142–146]. Lolang
not only served an important political role, but also proved to be an important economic point whereby
Chinese goods could be distributed to points across Korea and Japan. As the Chinese administration
center on the peninsula, Lolang “was in essence a Chinese city where the governor, officials, merchants,
and Chinese colonists lived. Their way of life in general can be surmised from the investigation of
remains unearthed at T’osong-ni, the site of Lolang administrative center near modern Pyongyang.
The variety of burial objects found in their wooden and brickwork tombs attest to the lavish life style
of these Chinese officials, merchants, and colonial overlords in Lolang’s capital” [146] (p. 14).

Political administration by China of portions of the Korean peninsula influenced not only those
populations under direct Chinese rule, but communities further South and East who were exposed
and drawn to Chinese culture. The commandeering centers on the Korean peninsula brought China
closer and “ultimately (created) a new China-oriented elite class” [146] (p. 14). Within areas outside
of Chinese control the absorption of Chinese culture by local populations led to increased economic
and cultural exchanges. As the most economically and culturally advanced society in East Asia, China
attracted “neighboring states, which coveted the highly advanced Chinese culture” [146] (p. 14).

Although portions of the Korean peninsula were not under direct Chinese political control,
the Chinese influence “is apparent from the fact that for the most part the leaders of the . . . states in
the Southern half of the peninsula willingly accepted the grants of office and rank, official seals,
and ceremonial attire that constituted . . . tokens of their submission to Lolang’s (and China’s)
authority” [146] (p. 14). The availability of natural and human resources on the Korean peninsula
made the area economically attractive to the Chinese who “were able to command the labor services
of the native population they governed, for (enterprises such as) the large-scale cutting of timber.
It is known, too, that iron ore deposits in the Southeast corner of the peninsula were supplied to
Lolang” [146] (p. 14).

Although Japan is geographically disconnected from the Asian mainland by the sea, its islands
were once connected extensions of the mainland when Ice Age sea levels fell [127]. Historically,
land bridges at one point served to link the Chinese mainland to Japan. Early in East Asia’s
prehistory, initial habitation, cultural growth, and production were closely tied to the Asian mainland.
Once the land bridge disappeared, the sea not only separated them, but also provided a method
of transportation. According to Wagner [142] (p. 35), the sea makes “it logical that Japan was
continuously influenced by mainland cultures since (East Asian prehistory).” Beyond analyses of
early maritime trade, archeologists have unearthed ancient East Asian trading links following the
discovery of meteorological tools [127]. Further substantiating the connections between human
communities, Sima Qian, in the Records of the Gran Historian, writes about the use of horse-drawn
war chariots introduced from the West and spread through Central Asia during the Shang Dynasty
(1600 BC–1046 BC).

8.2. East Asia During the Final Phase of the Bronze Age Crisis

While the early Chinese Shang Dynasty (1600 BC–1046 BC) experienced a political and territorial
expansion, the late period is characterized by fragmentation. Entering the Zhou period (770 BC–256 BC)
warring factions in China sought to consolidate their power. In the “Annals of Zhou”, written by
Sima Qian (ca. 100 BC), the struggle between Shang and Zhou is well documented. East Asia has
undergone periods where political, social, and economic life is disrupted. Although the duration and
the precipitating agent of these disruptions requires some specificity, several general points, as related
to trade, can be made about a Dark Age period in East Asia. First, previously established trade
networks were disrupted. The disruption of trade networks leads to a decrease in economic and
cultural contacts between human communities in the region. Secondly, the decrease in trade linkages
creates a climate were local products are looked to as substitutes for previously imported foreign
objects. However, the imprint of previous exchanges still manifests itself physically in the products
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that are manufactured, but they increasingly take on a local character. Third, as a result of linkages
being disrupted cultural exchanges are also impacted and facilitate the re-emergence of local practices.
During the Dark Age period in East Asia, this leads to indigenous or local practices being re-embraced.
The archeological record, coupled with the reading of historical documents, indicates that in East Asia
the disruption of cultural exchanges leads to a re-emergence of indigenous or local practices. Although
we observe the presence of indigenous practices, and locally produced goods, during the pre-Dark
Age period, Chinese objects and practices are predominant. As early as the Shang Dynastic period,
there is a strong Chinese influence in Korea and Japan as evident in tools and objects traceable to the
Yangtze basin. After a successful period of economic and cultural growth in East Asia, problems in the
Chinese mainland lead to a decrease in trade exchanges. Internal crisis in China comes to impact the
Korean peninsula and Japan.

Additionally, political fragmentation is an important aspect of Dark Ages. The chaos, disorder,
and disruptions that characterize these periods in human history are in many respects the result of
political strife and struggles over power. During the breakup of Shang rule around the 11th century
BC, political power in China was transferred to local warlords. These local warlords were not content
to share the Shang Empire. This resulted in the political disunity of China that carried into the
Zhou period (770 BC–256 BC). The perpetual military incursions by competing warlords in China
extended into the Korean peninsula. Although historically the peninsula has always had a Chinese
presence, the move toward greater Korean autonomy from China can be traced to the disorder and
wars that engulfed the Asian mainland during subsequent periods. The goal of expansion brought the
Chinese Empire to Korea, but it also resulted in disastrous wars and ineffective expeditions.

In addition to the political fragmentation and wars, population loss and dispersal also
characterizes Dark Age periods. There is evidence that a cooling period during Japan’s late Jomon
period (2000 BC–1000 BC) led to a significant depopulation and a downsizing of large settlement
areas [147]. Additionally, one can surmise that the constant fighting not only resulted in population
losses from combat, but war was also responsible for food shortages and emigration. In particular,
border areas suffered mass departures as people attempted to flee war torn areas.

The human imprint in East Asia is clear in the earth because of the industrious husbandry
of hundreds of generations, in the degradation of forests, in the eroded and impoverished lands,
and in the barren unproductiveness of formerly fertile and populous terrain, all of which attest to
prolonged human abuse. Environmental degradation, climate change, and social upheavals all serve
as precipitating agents that led to a contraction of the social system and created an opportunity for a
restructuring. In subsequent years, that extend into the Chinese Zhou Dynastic period (770 BC–200 BC),
core-periphery relations are transformed, political boundaries are reconfigured, trade relations are
intensified, and cultural practices are impacted.

8.3. Climate Fluctuations in Bronze Age East Asia

Preceding the rise of China’s first dynastic period (2100 BC–1600 BC), prehistory reveals the
formation of settlements during the Neolithic Age. Advances in agriculture led to settled communities
and the beginnings of city-states. Prehistoric culture in East Asia is characterized by the development
of systems of social stratification and the accompanying cultural objects typical of agricultural societies.
Communities in East Asia succumb to the first phase of the Bronze Age crisis (2200 BC–1700 BC)
during this Neolithic period as fluctuations in climate led to floods, drought and a disruption of settled
agriculture. The collapse of Yueshi Culture in East Asia exemplifies the dependent character of social
development [148]. Human communities do not develop separately from the limitations, setbacks,
or good disposition of nature.

From the Neolithic Age onward, climate fluctuations in East Asia have been documented [149–151].
Historically, these have led to the collapse and flourishing of cultures, population growth and decline,
and have halted and supported social development. Related to climate fluctuations, desertification
cycles, and decreasing biological diversity over the last 5000 years in the region have been cited as
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a reason for the emergence and downfall of past empires [152]. Militaristic incursions by outsiders
and internal socio-political conditions have long been explanations for the settlement patterns
observe in East Asian history. However, it is important to incorporate the observations made in
recent paleoclimactic studies that document changes in the physical environment of the Bronze Age
world [153].

In the midst of the final phase of the Bronze Age crisis (1200 BC–700 BC), the archaeological record
reveals a relocation of human communities [154]. The Western Zhou period (1046 BC–771 BC) in China
is characterized by forays into neighboring communities, infighting amongst royals, and peasant
uprisings. Although socio-economic issues partly explain the dissatisfaction amongst groups in Zhou
society, and the impetus for migration, climate aridity around 1150 BC also pushed people out of
former political and economic centers [155]. Written records of the time also corroborate the relocation
of peoples. During the Bronze Age crisis, the change in climate led to excessive flooding. From the
16th century BC till 771 BC, several floods struck the Asian mainland that led to migration [156].
Historically, cultural adaptation is observed as a response to challenging social and environmental
conditions. However, as demonstrated in East Asia, peoples also sought resource rich areas to recreate
lifestyles no longer supported by the current physical environment.

Suggestive of the ebb and flow of history and the cyclical nature of climate, in subsequent periods,
human communities are again equipped with the necessary physical conditions to support a sedentary
lifestyle. Moving pass the final phase of the Bronze Age crisis and into the Zhou Dynastic period
(1046 BC–256 BC), the climate begins to stabilize in the later periods of the Chou Dynasty [154].
Ultimately, an improved environment contributed to the bourgeoning of Bronze Age culture in
East Asia and the prosperity observed during the Han Dynasty (202 BC–AD 220). Although climate
and other exogenous factors impact social development, it is understood that human activities also
contribute to the trajectory of communities.

8.4. Climate and System Crisis

It is clear from our theoretically informed historical narrative that the drivers that caused system
crisis have their origins in Culture’s relations with the natural environment. Included in this equation
are the changes in climate. The late Bronze Age system crisis that impacted both West and East—even
though at this point in time, from 1200 BC to 700 BC, there were no systemic connections in terms of
trade, cultural exchanges, and socioeconomic relations between the two regions—suggest to us that
climate is an important driver that impacted on the social formations in both regions consequently
leading to changing socioeconomic and political demise and transitions.

Is climate the factor that is “determinate in the last instance”, to borrow a phrase from structural
Marxism, for our understanding and explanation of system crisis and transformation? We suggest it
is certainly a factor, amongst others, that deserves attention. For the discipline of the social sciences,
this might be quite unsettling as the discipline’s raison d’être is to discover the socioeconomic and
political factors that determine the social evolution of human social formations. Our historically
informed theoretical framework has demarcated the factors that engender system transformations and
crisis. By considering social system evolution over the long historical time and geographic space, we have
been able to discriminate the relative impacts the various socioeconomic and political factors along
with other natural environmental and climatic factors that determine the trajectory of system evolution.
The fact that the late Bronze Age crisis showed parallel outcomes between the East and West when
systemic trade, cultural and political connections were not in existence (or minimal at best) at this time
period in world history, it has enabled us to pinpoint that climate should be considered and further
research may reveal it is a principal driver that caused the cacophony of socioeconomic and political
change that followed.
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8.5. Concluding Remarks

While acknowledging that systemic crisis and transformation feature anthropogenic causal agents,
our research makes clear that a more comprehensive study of system transformations must include
Nature and the climate. Study of past system crises can inform our understanding of contemporary
trends and the potential adjustments that await modern society. To the latter, despite the negative
imagery the adjective “Dark” connotes, Dark Ages provide an opportunity for human creativity and
ingenuity to surface in response to changing social and physical conditions. The creativity has a lasting
impact that, even when conditions do change, endures and comes to alter and influence the character
of subsequent exchanges between peoples.

This study also demonstrates that human history can be broadened beyond an anthropocentric
discussion of peoples’ circumstances, to include an examination of the impact human activities have
on the Earth. Tangible remnants of the past remain, such as historical texts and artifacts, which provide
vivid evidence of humankind’s reach and the ability of human communities to interact directly
and indirectly through large expanses as part of a Eurasian global economy. Climate changes and
environmental degradation in the ancient world ominously shadows the present and speaks to the
humanocentric conduct evident in ecological relations to this day.

Historically, a pattern is observed where periods characterized by prosperity, growth,
consumption and materialism, are then followed by a “Dark” epoch that ushers in wars, disease,
political instability, economic decline, and a curbing of previous consumptive habits. The social and
physical circumstances necessary for unimpeded growth are disrupted allowing for the opportunity
for Nature to recoup its losses [9]. This research illustrates that human populations, in interacting with
each other and their environments, attempt to accommodate social, political, economic, and cultural
activities to very specific environmental conditions. As a result, the climate and the ecological landscape
are not only central to our analysis, that they should be recognized as the factors that inform the
structure of economic and cultural practices that, in turn, conduce the trajectory of social systems.
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Abstract: Recurrent haze in Southeast Asian countries including Singapore is largely attributable
to rampant forest fires in Indonesia due to, for example, extensive slash-and-burn (S & B)
culture. Drawing on the “treadmill of production” and environmental governance approach,
we examine causes and consequences of this culture. We found that, despite some perceived
benefits, its environmental consequences include deforestation, soil erosion and degradation, global
warming, threats to biodiversity, and trans-boundary haze pollution, while the societal consequences
comprise regional tension, health risks, economic and productivity losses, as well as food insecurity.
We propose sustainability through a plural coexistence framework of governance for targeting S & B
that incorporates strategies of incentives, education and community resource management.

Keywords: slash-and-burn; environmental governance; haze; Indonesia; plural coexistence; global
warming; Singapore

1. Introduction

The world’s rapidly growing population has been a long-standing cause of concern amongst both
economists and environmentalists alike. There is an increasing demand for agricultural and urban
spaces to sustain the ever-multiplying demographics. However, due to limited availability of space,
the trend of clearing forests to make way for cultivable land has been gaining popularity [1]. One of
the most perturbing methods of clearing forests is the utilization of Slash-and-Burn (S & B). The S & B
method involves the felling of trees and plants, followed by setting fire to the designated area. Owing
to this method’s high efficiency and low cost, it has been adopted in a number of developing nations.
However, the employment of S & B is not without dire consequences, the most serious of which are
trans-national repercussions on the environment, economy and society [2].

Although prevalent across the globe, the practice of S & B is particularly rampant in Indonesia [1,2].
Consequently, neighboring Southeast Asian countries such as Singapore, Malaysia, Brunei and
Thailand are negatively affected by S & B techniques in Indonesia [3]. In fact, the trans-boundary haze
pollution due to forest fires has become significantly more evident in the recent past, with the extent
of air pollution rising to record-high levels. In 1997, for example, due to haze pollution, Singapore
recorded a Pollution Standards Index (PSI) level of 226, which rocketed to a reading of 401 in the
mid-2013 bout of haze, as reported by BBC News (21 June 2013). These figures demand a deeper
analysis of the practice of S & B and the consequences it has, not only on the country in which it is
practiced, but also on neighboring nations that are affected by it.
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This paper investigates the technique of S & B in a comprehensive manner—studying the reasons
for employing S & B, the resulting effects of forest fires, and corrective measures to control the issue.
It utilizes the treadmill of production theory to assess the extent to which S & B depletes resources
from the environment and simultaneously produces wastes that are harmful to it [4]. First, it analyzes
the various factors that encourage the use of S & B in Indonesia. Besides simply being a cheap and
efficient method of forest clearing, S & B is also employed to facilitate peatland drainage, logging and
establishment of oil palm plantations. Furthermore, weak governance in Indonesia allows for certain
groups to exploit common natural resources at the cost of the environment and other sections of society.
The paper then proceeds to identify the environmental, societal and economic repercussions, both
direct and indirect, of S & B on the countries affected by it. Finally, the paper suggests certain measures
that address the concerns surrounding S & B. The implementations of these national and trans-national
recommendations would greatly diminish the dangerous impacts of S & B on the affected countries.

2. Framework

2.1. Treadmill of Production

Economic production is the vehicle on which contemporary capitalist societies run. As a result
of continuous, unchecked production, a self-sustaining process called the treadmill of production
occurs. The treadmill of production theory, a strand of Neo-Marxist understanding of capitalism’s
relationship with the environment, argues that the continuous race of production through a
continuous enhancement of productive forces and practices (S & B in our case) and the need for
its continued consumption create a critical interchange of “withdrawals” (extraction of resources from
the environment) and “additions” (what is returned to the environment in the form of pollution and
garbage). These cycles of withdrawals and additions can disorganize the biospheric systems [4].

The treadmill of production model was further elaborated to incorporate the impacts of production
not just on ecological elements, but also on social and economic ones [5]. In the case of S & B, the
greatest ecological withdrawal is deforestation, which results in a series of subsequent withdrawals
from the environment. These occur in the form of soil erosion and degradation, global warming and
climate change and threats to biodiversity. As part of the process of S & B, air pollution in the form
of haze is added to the environment, resulting in a plethora of other environmental, political, social,
and economic concerns, such as regional tension, health risks, economic and productivity losses and
food security issues. Thus, by extracting valuable resources from the eco-system, and contributing
hazardous pollutants back to it, S & B is a practice that runs on the treadmill of production.

2.2. Environmental Governance

Environmental governance refers to interventions and regulations that impact the environment.
It encompasses mutually beneficial actions and decisions made by the state, communities, corporations
and nongovernmental organizations. Hence, these interventions can take the form of international
treaties, national policies or local legislation to preserve the quality of the environment, while
simultaneously ensuring the well-being of society and the growth of the economy [6]. The
environmental governance can be used to recommend certain interventions to mitigate and reduce the
impacts of S & B. For our paper, we have used four over-arching themes of environmental governance.

First, with the increasing interconnectedness of today’s world, natural resource depletion and
waste production spread across geopolitical boundaries. Capital is directed towards countries that
have more lenient environmental standards, due to which, resources in these countries are exploited
until another country provides easier conditions for production. This “race to the bottom” leaves
countries with destroyed natural systems and deep socioeconomic inequalities [6] (p. 300). However,
globalization can also aid in the restoration of such nations. With the help of the free flow of information,
better technology and the support of transnational environmental institutions, policy initiatives can be
established to implement and preserve safe environmental standards.
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Second, it is contended that there is a shift towards environmental governance on a “subnational
level” [6] (p. 302). The decentralization of governance ensures efficient community-based resource
management by those who are more knowledgeable about them, as well as concentrated efforts to
protect these resources [6].

The third theme of environmental governance is market- and agent-focused instruments,
which aim to favor environmentally sound practices through calculated incentives and costs.
These instruments include taxes, subsidies, market incentives and certifications, amongst many other
measures, that mobilize individuals to support operations that are the least harmful to the environment.
Finally, scholars suggest that, since the repercussions of environmental problems are felt at the local,
national, and transnational levels, there needs to be multi-level governance to address these issues [6].

3. Contributing Factors behind S & B Culture

Despite the availability of other, more sustainable alternative, methods of clearing forests
(for example, slash-and-mulch, which clears forests by slashing and subsequently planting crops
in the mulch, and improved fallow, whereby the land is left fallow to restore fertility), S & B is still
rampant across the world. This is due to several factors that make it the most efficient method to
implement, which are discussed in this section.

3.1. Perceived Relative Benefits

One of the main reasons why S & B is selected as the method of forest clearing is the perceived
economic and environmental benefit of the practice. For example, S & B is often thought to be the
most efficient and cost-effective method of clearing land. It is also believed to enhance soil nutrients,
balance soil pH levels and soil structure, as well as reduce aluminium presence. Besides these benefits,
S & B is viewed as advantageous because it prevents growth of weeds and incidence of pests and
diseases [2,3,7–10].

In comparison, however, the alternatives to S & B are perceived as more expensive and as resulting
in fewer benefits. Burning assists in the production of ash fertilizer and also aids the eradication of pests
and diseases, without which there would be lower crop output or late crops, and higher labor costs.
As a result, income would be reduced and poverty would increase [3]. However, it is important to
note that these benefits appear to outweigh the costs since they only take into consideration short-term
benefits and costs. Greater, long-term costs, both ecological and social, are often ignored, resulting in a
misguided perception that S & B is more advantageous than it is harmful [2,11].

3.2. Logging

Logging refers to the extraction of timber from forests. The result of logging often acts as a
catalyst to forest fires. For instance, logging leaves behind easily combustible litter on the forest floor.
It also leaves behind an open canopy, which then creates drier conditions and permits the growth
of extra-combustible vegetation beneath, thus increasing the risk of fire [12–14]. Furthermore, when
trees in dense tropical forests are felled, the intertwined roots and vines uproot other trees as well,
exacerbating the extent of the aftermath of logging [15]. Logged forests are much more susceptible to
fires in comparison to unlogged forests since logging translates into more forests burned and more
crown fires [16]. On the other hand, unlogged forests experience less damage, and therefore, are only
susceptible to small-intensity surface fires. Evidence of this can be seen in the case of Kalimantan,
where 97% of logged forest and peat were destroyed by fire, as compared to 11%–17% of unlogged
forest [16].

Another related factor that encourages logging, and subsequently fires, is the construction of
roads and irrigation canals, which pave the way for further illegal logging. With this infrastructure
in place, people can now access the once-inaccessible forests and peatlands to obtain and transport
timber illegally, or even to develop the land for economic purposes. Indeed, as a result, illegal logging
rates rose by 44% from 1997 to 2000 [15].
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3.3. Oil Palm Plantations

Oil palm is a valuable cash crop for its oil is used as fuel for vehicles, as cooking oil and in
cosmetics [15]. Indonesia’s climate and soil are suitable for the growth of oil palm, which contribute to
its high output and whole-year harvest schedule [13]. Farmers are compelled to grow oil palm to reap
the most economic benefits possible from shrinking farm acreage [3]. Forest areas burnt during the
1980s’ fires expedited their development into plantations via burning [16]. Since fire is the cheapest
and fastest means of clearing land, it was found that 80% of the forest fires were deliberately ignited
by plantation companies, and the other 20% by farmers [3,13]. Rapid development in the oil palm
sector during the 1990s led Indonesia to expand oil palm plantations to become the world’s biggest
producer of palm oil, producing 51% of worldwide yields [13,16]. Between 1990–1997, land designated
for oil palm plantations doubled to 2.5 million hectares and was projected to increase to 5.5 million
hectares by 2000 [17]. With the issuance of Presidential Decree no. 80/1999 in July 1999, 2.8 million
hectares of peatlands were targeted for conversion into cash crop estates, the majority being oil palm
estates. Logging and oil palm processes can interact [17]. For instance, forestry companies tend to be
interested not only in logging but also in the oil palm sector. As a result, logged forest areas are usually
converted into oil palm plantations via S & B.

3.4. Government Corruption and Weakness

Many plantation companies from Indonesia, Malaysia and Singapore establish and maintain
political connections with Indonesian government officials to receive concessions and face fewer
red-tape barriers, such as attaining necessary certification and rights for clearing land more easily
and quickly. Government officials are also motivated towards corruption and encouraging S & B
due to low pay, a desire for side-line benefits or high cost and difficulty of monitoring and enforcing
laws [10,13]. For instance, former Minister of Trade and Industry, Bob Hasan, has been known to
channel funds from public avenues such as the Reforestation Fund for private businesses. In addition,
60 million hectares of forests are concentrated in the hands of about 500 companies with logging rights;
Barito Pacific Group alone has access to 5.5 million hectares of forest and owns the largest pulp mills
worldwide [17]. When interests collide, company representatives settle them with administrative
officials under the table [13]. The Ministry of Environment also has weakened authority due to lack of
branches in provincial regions. Although an agency called BAPEDAL (Badan Pengendalian Dampak
Lingkungan) was set up to counter this issue, it has not shown success. Provincial officials also do not
necessarily adhere to state policies on S & B and in fact often disregard them for private interests [17].

As a result, state policies serve little or no disincentive against rule breaking. Perpetrators do
not fear punishment and continue violating the rules, establishing a norm of rule-breaking which
influences others to do the same, making punishment of rule breakers difficult and inducing officials
to either overlook or even aid rule breaking. For instance, Presidential Decree Keppres no. 32/1990
and Indonesian Government Regulation no. 26/2008 curbs the establishing of oil palm plantations on
peat extending more than three meters underground, yet a quarter of plantation companies continue
violating the rule. In addition, Duta Palma, an Indonesian plantation company, escaped investigation
despite extensive history of illegal S & B due to relations with the Indonesian military [13]. Moreover,
despite suspending land clearing licences, most companies responsible for the 1997–1998 forest fires
continued illegal S & B, even pushing the blame onto one another or to accidents [16].

4. Consequences

While on one hand it appears to be an advantageous practice, S & B has severe consequences,
on the other. These can be understood in terms of the treadmill of production theory, with intensive
withdrawals of natural resources from the environment, along with large-scale additions to it. This
section analyzes the effects of the withdrawals and additions caused by S & B on the environment,
society and economy.
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4.1. Withdrawals: Deforestation

The most obvious consequence of S & B is the large-scale removal of forests or deforestation [11,15].
Deforestation incurs heavy environmental costs, including soil erosion and degradation, water
pollution, desertification, global warming and climate change, vulnerability to natural disasters such as
floods, and threats to biodiversity [15]. The impacts last for a long time even after the area is replanted.
Subsequent trees and plants growing in deforested areas may store less carbon than before [7]. Less
water permeates the soil after deforestation, reducing the rate of replenishing groundwater. Fewer
plant roots store sulphur, causing more sulphate ions to enter the atmosphere and fall as acid rain,
damaging vegetation, land and marine life [15]. The impacts of the large-scale deforestation that occurs
as a result of S & B are far-reaching and long lasting, as described below.

4.1.1. Soil Erosion and Degradation

A direct consequence of deforestation is the increased rate of surface runoff, which speeds up soil
erosion and degradation. Soil erosion refers to movement of soil particles via wind or water from one
location to another [15]. As a result, soil nutrient levels and density structure are permanently altered,
thereby degrading soil productivity. Furthermore, with S & B, forest canopy is opened, exposing soil
directly to weather elements such as wind, rain and sunlight. This increases the ease with which soil
dries up and is blown or washed away. Soil temperatures and acidity levels are also affected. Higher
soil surface temperatures expedite nitrogen loss into the air as well as biomass decomposition [9].
Higher temperatures and soil acidity increases phosphorus sorption, further exacerbating the limited
availability of soil phosphorus and negating subsequent effectiveness of adding more fertilizer to
increase phosphorus availability [18–20].

Beyond a certain extent of soil erosion, when topsoil productivity decreases by at least 10%,
desertification occurs. Deserts or dust bowls are created or expanded as a result. Eroded soil particles
get washed into water bodies and cause water pollution via eutrophication or clogging of rivers, lakes
and streams. Soil particles may contain herbicide and pesticide remnants, which may be consumed by
marine life and possibly kill them [15,19].

4.1.2. Global Warming and Climate Change

Through S & B, trees and plants that absorb and store carbon are cleared out faster than they can
grow back [15]. This reduces forests’ capacity to absorb human carbon emissions, leading to substantial
release of greenhouse gases such as carbon dioxide and methane which enhances the greenhouse effect
and accelerates global warming, changes in precipitation, and climate change [2,11,15,21]. Indonesia
ranks highest in carbon dioxide emissions from peatland degradation, approximating 900 million tons
annually, as draining large areas of peatland causes the peat to decompose into carbon dioxide [22].

Large-scale deforestation can alter regional weather and even climate. With reduced forest
canopy, this results in higher ground temperatures and lower humidity [23]. Coupled with reduced
transpiration of plants, local rainfall decreases. This makes forests drier and more susceptible to
fire [15]. Beyond thirty years, the local climate may change irreversibly such that forests can no longer
return or be sustained and may be substituted by less diverse tropical grassland [15,21].

In a vicious positive feedback loop, climate change threatens forests further by increasing
susceptibility to insect and pest species that kill more trees. Thus, forest fires are more likely to recur
with greater frequency and intensity than before [15]. Climate change also exacerbates peatland
degradation by inducing thawing of peatland usually under permafrost conditions during higher
temperatures in warmer seasons, causing peat decomposition into large amounts of carbon dioxide
and methane.

4.1.3. Threats to Biodiversity

About half the world’s known species are housed in tropical forests alone [15]. In fact, Indonesian
rainforests have been hailed as biodiversity hotspots [2]. The destruction of vegetation and habitats
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of native creatures by S & B threatens their livelihood and survival, and pushes them towards the
brink of extinction [11,15]—for instance, exclusive orang-utan communities [2,10]. Species that cannot
withstand sudden changes in environment, fires or high temperatures, or those that require very
specific conditions for survival, are especially likely to be affected [14,23]. They may be unable to
withstand prolonged lack of food and water, escape from the fires, or migrate to new homes [14].
Burning also destroys seeds and roots of vegetation, which impedes regeneration [9].

Thus, biodiversity in post-S & B habitats tend to be substantially lower than pre-S & B habitats [23].
With species endangerment or extinction, decreased diversity of genetic resources lowers species’
adaptability in response to changing environments, which, in turn, lowers their likelihood of survival
further. Thus, a vicious downward spiral is created. Significant loss of many undiscovered plant and
animal species which possess medicinal and healing properties, or other attributes that contribute
to much-needed products and services, may result [2]. Potential for raising food production and for
developing more hardy and nutritious species of crops and animals is also impeded [15]. Moreover,
S & B facilitates intrusion of invasive species such as bracken [9,23]. It was also found that post-burning,
easily managed weeds (such as wide-leaf annuals) tended to be replaced by harmful perennials [24].

4.1.4. Peatland Drainage

Indonesia has the biggest area of peatlands worldwide, approximating 27 million hectares [12].
Peatlands store water, absorb atmospheric carbon dioxide and house diverse species of plants and
animals, including the endangered Sumatran tiger and orang-utan. The problem arises when forestry
and plantation corporations drain peatlands for growing oil palm and logging valuable timber.
The incidence of this is ever-increasing, with at least half of all the new, projected oil palm plantations
being established in peatlands [13]. Another cause for concern is the poor planning of trans-migration
programmes, which led to the further degradation of peatlands. Forests were cleared to construct a
4,400 kilometres canal network. The canal was built to assist crop irrigation and soil drainage during
dry and rainy seasons, respectively; however, it also drained excessive peatland moisture into the sea,
resulting in low water tables which kill vegetation and reduce capacity to absorb water. As a result of
this, the peatlands have dried up and become susceptible to fires during the dry season, as evidenced
in the 1997 forest fires. Moreover, peat fires seethe underground for years and reignite during dry
conditions [12,14].

4.2. Additions: Trans-Boundary Haze Pollution

Haze refers to ”a high concentration of particulate matter” [16] (p. 70). S & B creates forest fire
emissions that are transported by wind and rain to other countries [16] and can be exacerbated by dry
weather or drought from the El-Nino Southern Oscillation (ENSO) [12]. In the Indonesian forest fires of
1997–1998, haze affected not only Indonesia but also neighboring countries such as Malaysia, Thailand,
and Singapore [12]. In Kuching, Sarawak in Malaysia, the Air Pollution Index (API), registered an
all-time high of 849 [16]. Concentrations of sulphur dioxide (SO2), carbon dioxide (CO2), methane
(CH4) and particulate matter (PM10) exceeded baseline concentrations by at least ten times, five times,
two times and twenty times, respectively [7]. In Singapore, haze in 1994 and 1997 from forest fires
resulted in prolonged high levels of PM10 at 150-180μg m´3 [7] as well as a fifty percent spike in
carbon monoxide (CO) concentrations [25]. Haze results in negative outcomes for the environment.
It inhibits photosynthesis, reducing forests’ ability to absorb carbon, which worsens global warming [7].
Furthermore, it has greater risks on society and the economy.

4.2.1. Regional Tension

Haze issues have led to political tension between Indonesia and its neighbors such as Malaysia
and Singapore. For instance, while Malaysia and Singapore alleged to help Indonesia fight against
its forest fires, Indonesia was also censured for its persistent lack of improvement in instituting
fire control and measures. In turn, Indonesia held trans-national firms responsible for unrestrained
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illegal logging, which left its forests vulnerable to destructive blazes. As reported in popular Dailies,
in 2013, Agung Laksono, the in-charge Minister, in response to the haze episode, then criticized
Singaporeans for being immature and childish, rousing widespread anger. The Indonesian president,
Susilo Bambang Yudhoyono, had to express remorse on behalf of Indonesia to right the repercussions
faced by neighboring countries.

4.2.2. Health Risks

The health of approximately seventy-five million people is affected by haze each year [13]. Haze
contains PM2.5 that contains toxic trace metals such as copper and chromium; inhalation can result
in cancer, for every 1 in 200 people [12]. Each 10μg m´3 increase in particulate matter is associated
with increased lung cancer risk by 8% [12]. PM2.5 particles are also miniscule enough to penetrate the
lungs deeply, increasing risk of respiratory-related diseases such as bronchitis and asthma. Indeed,
inhalation accounts for 70% of PM2.5 in the lungs [12]. All in all, haze is associated with respiratory
disease, associated hospital admissions, risk of cancer, eye conditions, as well as death [10,12,14].

People residing or working in haze-affected areas, such as fire-fighters and plantation workers,
are especially prone to health risks. It was found that concentrations of PM2.5, trace metal and nitrated
polycyclic aromatic hydrocarbons (PAHs) were highest in areas nearest to peat fires, such as Sumatra
and Kalimantan, with severe health consequences. Even outside of Indonesia, the health impacts of
haze are strongly felt. For example, in Singapore, the 1997 haze saw a 12% increase in respiratory
illnesses and a 19% rise in occurrence of asthma [1,26]. During the same period in Malaysia, the number
of respiratory patients increased from 250 per day to 800 per day [26,27]. Simultaneously, there was a
huge increase in occurrence of asthma, bronchitis and conjunctivitis across Malaysia [27,28]. The total
cost of health damage in Malaysia was approximately RM 129 million during the 1997 haze [27]. Peat
fires that smoulder emit especially high amounts of PM2.5 [12]. S & B produces gases such as CO and
hydrocarbons that contribute to ozone formation [29]. Ozone pollution can cause lung damage and
inflammation, and respiratory diseases. Ozone is also the main constituent of smog, which increases
eye and throat discomfort as well as the risk of illness [14].

4.2.3. Economic Tensions

Haze pollution and health risks have various ripple effects including hampering economic
productivity in affected Southeast Asian countries, especially Singapore and Malaysia [10,13]. More
people fell ill due to haze, amounting to heftier medical fees and work absenteeism, which translated to
work productivity loss. Additional impacts were seen in the form of declining tourism and recreation in
haze-affected areas, which affected performance of businesses [10]. Schools and businesses were shut;
flights were delayed or cancelled [10,30]. Kalimantan even experienced lack of food and water [14].

For Singapore, losses incurred from the 1997 haze amounted to US$163.5–US$286.2 million.
Greatest loss occurred in the tourism sector, amounting to US$136.6–US$210.5 million. Recreation
suffered due to poor scenery and visibility, amounting to costs of US$23.2–US$71.2 million. Health
losses amounted to US$3.8–US$4.5 million. Businesses, especially retail and food-and-beverage
sectors, suffered as most people stayed indoors during the haze and did not leave their homes longer
than necessary [10]. Table 1 summarizes the total damage costs in Singapore due to 1997 haze [30]
(p. 182). Indonesia also incurred heavy losses amounting to US$20.1 billion, approximately 50% of its
government income in 1997. Its tourism sector declined since tourist hotspots were affected by fire and
haze [2]. For instance, most of Kutai National Park in East Kalimantan was burnt [17]. Also in 1997,
an Indonesian air flight carrying 234 people on board crashed due to poor visibility from haze, and
remains to-date the deadliest aviation disaster in Indonesian history [17].

These calculated losses are likely to be below the actual true costs since not all costs can be fully
taken into consideration [10]. The economic costs that countries incur comprise of private costs that
are usually taken into account, such as damages and loss of economic goods and services [2]. However,
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social costs or negative externalities such as loss of forests and corresponding ecosystem services are
usually overlooked.

Table 1. Summary of the total damage costs in Singapore due to the 1997 Haze.

Impacts of Haze Damages Upper Bound Estimation (US$) Lower Bound Estimation (US$)

Health damage (cost of illness, loss of
earnings or productivity, preventive

expenditures etc.)
4,517,629 3,776,708

Loss to tourism 210,449,067 136,577,290
Loss in visibility and views 71,137,941 23,057,133
Loss in recreation activities 94,170 94,170
Damage costs per person 95.39 54.50

Damage costs per household 369.90 211.31
% of 1996 Gross Domestic Product (GDP) 0.32 0.18

4.2.4. Food Security Issues

Food security is the state whereby most or all people in a population can get healthy food on a
daily basis. S & B relates to food security via net primary productivity (NPP) and the role of producers
(usually trees and plants). NPP refers to “the rate at which producers use photosynthesis to produce
and store chemical energy, minus the rate at which they use some of this stored chemical energy through
aerobic respiration” [15] (p. 61). In other words, only biomass stored in producers, represented as NPP,
is available as nutrients for consumers; NPP is thus the limiting factor for survival. Housing huge
quantities and species of producers, tropical rain forests are very high in NPP. In S & B, NPP decreases
significantly which translates into decreased nutrients available for consumption and use.

NPP is affected by soil productivity. With decreased soil phosphorus availability, duration of
yearly harvests may be reduced and the soil becomes less fertile over time, especially if S & B episodes
recur [20]. This translates into inadequate and unstable food supplies, threatening the food security
and livelihood of farmers, their families and businesses [11]. Reduced soil phosphorus availability is
further compounded by crop harvesting which clears away plant material that constitutes sources of
phosphorus, as well as erosion in agricultural systems and deforested areas.

5. Sustainability through Plural Environmental Governance

The complex nature of the issue needs integrated environmental efforts which we call “plural
environmental governance” (Figure 1). It involves, among other initiatives, intervention based on
globalization, decentralized environmental governance, market and agent focused instruments of
environmental governance, and cross-scale environmental governance. These have been expanded
below.

etc

Figure 1. Plural environmental governance

104



Sustainability 2016, 8, 499

5.1. Intervention Based on Globalization

To monitor S & B activity, research on haze prevention, techniques to spot burning and to interpret
patterns of fire is required, yet it has not been sufficiently addressed and included in preventive costs.
Incentives such as international aid for governments to invest in research are warranted. Countries
affected by haze from Indonesia’s forest fires can offer Indonesia aid equivalent to the maximum
damage each of them incurred [10]. Singapore also provides Malaysia and Indonesia satellite data to
aid in haze research, courtesy of the Center for Remote Imaging, Sensing and Processing (CRISP) at
the National University of Singapore. Another suggestion is debt-for-nature swaps or conservation
concessions, whereby countries receive financial aid or have their debts waived in return for preserving
forests and natural resources [15]. Research can be conducted on means of determining economic
value of ecosystem goods and services, as well as cost-benefit analysis, so that economic products can
be optimally priced to include social costs, and to maximize land use among competing economic
activities. Research on ENSO permits understanding of its characteristics and patterns of occurrence,
which influence effectiveness of S & B policies. Research on potential techniques includes remote
sensing, air quality modelling, and Geographical Information Systems (GIS). Adopting a combination
of these techniques in parallel, coupled with land ownership records, help in regulating S & B activities
as they can help pinpoint perpetrators and hold them responsible. However, they require consistent
monitoring and precise, accurate data. Furthermore, adopting techniques in isolation may not depict
actual situations completely and accurately [10].

5.2. Decentralized Environmental Governance

5.2.1. Community Resource Management

Forests are ideal for management by local communities, due to their clear boundaries, making
it possible to determine rights of access and to monitor usage. For instance, illegal or inappropriate
S & B is easily spotted, hence the perpetrator is more likely to be caught and punished. In communities
where people have known each other for long, complex interpersonal relationships are established,
which facilitate development of shared community norms and expectations. Violation for personal
gain would cause the perpetrator to risk heavier losses such as losing respect and trust or being
ostracized, which could threaten his future survival within the group. As a result, individuals are
motivated to refrain from unacceptable S & B. Moreover, local communities are likely to have adequate
knowledge of forest resources and to be highly dependent on forest resources for survival. Hence,
they are concerned about its overexploitation; this culminates in a participatory style of creating rules
agreed upon by everyone, such that rules are perceived as fair and adhered to voluntarily [18,31].
Complex relationships, coupled with shared norms and adequate knowledge of forest resources,
facilitate knowledge transmission throughout social networks via word-of-mouth, which is perceived
as more credible and persuasive, thereby more influential in decisions involving S & B. Key strengths
of community resource management lie not only in its potential to induce voluntary compliance to
S & B regulations but also to enhance the spread of and perceived efficacy of S & B alternatives, thus
increasing adoption rates.

5.2.2. Education

People can be educated on the long-term outcomes of S & B, ways of regulating S & B activities and
emissions, as well as fire-free alternatives [10,15,32]. Such information can be disseminated via formal
channels such as national media, or via informal channels such as word-of-mouth from community
members [11]. To be effective, it is important to customize information to make it understandable,
credible, personally relevant, motivating, and attention capturing for intended parties. Examples
include emphasis on on-going losses and costs incurred from S & B, keeping information simple, direct
and relevant, using striking and tangible images of S & B costs to evoke moderate fear, and pairing
them with strategies to reduce the fear. These strategies would include adopting alternatives, strategies
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to increase perceived self-capability of executing alternatives by emphasizing the ease of grasping
new technology, and strategies to ease the transit to alternatives by lowering costs and providing
on-site guidance [18,33]. Elicit public commitment to phasing out S & B by signing a statement to
do so, broadcasting the names of participating individuals and corporations on national television
(with prior consent sought), and so on. This reduces likelihood of detraction as they now are motivated
to uphold a positive public image of walking the talk and to maintain self-esteem [33]. Note that
eventual adoption of S & B alternatives can be influenced not just by individual attributes e.g., level of
education, but also by farm characteristics such as size and type of crop grown, and by institutional
factors such as land ownership policies [11].

5.3. Market- and Agent-Focused Instruments of Environmental Governance

5.3.1. Incentives and Rewards

Perpetrators are usually aware of costs of no-burning and benefits of S & B accruing to self, but
not the costs of S & B and benefits of no-burning that accrue to society. As a result, they perceive
benefits of S & B as overriding its costs [11]. Incentives in the form of regulations, taxes, rewards, and
so on serve to correct this misguided perception. The purpose is to increase perceived costs and reduce
perceived benefits of S & B, as well as to increase perceived benefits of S & B alternatives [18]. Note
that S & B alternatives should address not only environmental needs and concerns but also that of
parties involved [3].

Rewards and assistance can be provided to parties that comply with S & B regulations or those that
are willing to incorporate fire-free alternatives. For instance, rural communities can receive funding
or other rewards if bigger-than-permitted fires have not occurred in the vicinity in any particular
year, providing them with an impetus to control fires and to report violations. Companies, especially
smaller ones, can receive government funds and subsidies in areas of technology adoption, training
and consultation in forestry management [10]. An international fund can be set up to help farmers in
developing countries adopt more sustainable fire-free alternatives for land clearing and agriculture [15].
In addition, alternative employment may be offered to farmers to pull them out of poverty [2].

5.3.2. Regulations and Policies

At present, a complete ban on burning is not feasible as it can increase farmers’ poverty.
In addition, it is not possible to monitor every single violation since farmers are likely to burn smaller
areas at a time that are not so easily detected. The initial ban on burning in 1984 had to be renewed
in 1997 due to lack of adherence [3]. Regulating S & B is more feasible in mitigating its negative
environmental impact than complete bans. To be effective, perceived probability of being penalized
and severity of penalties need to be sufficiently high [18]. Thus, laws and regulations pertaining
to S & B need to be consistently and rigorously implemented. An example could be imposition of
strict conditions for granting forestry licenses. Another suggestion is to build fire-fighting capability
in advance, adopt the newest technology to minimize emissions, pay a deposit in advance to cover
potential future costs of pollution and buy insurance [10]. Perpetrators can also be made liable to foot
damages in the event of loss from fire, regardless of extenuating circumstances, to increase adoption of
precautionary measures.

Authorities would also need to punish illegal logging severely [15]. A tax on land clearing,
proportionate to acreage of land owned, can be made mandatory on forestry and plantation companies,
to cover costs of land clearing undertaken by a central state agency; this would lower companies’
need or inclination to resort to S & B, as S & B would then constitute an additional cost. For this tax
scheme to work, the state agency in charge needs to be highly responsive to requests and to clear land
efficiently [2]. Corruption within the government needs to be stamped out. The Indonesia Corruption
Watch investigates cases of corruption whereby government officials have illegal connections with
forestry and plantation companies, or enjoy private benefits from such collusions, and prosecutes
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perpetrators [13]. To systematically eradicate corruption at all levels, from top management to
provincial branches, greater transparency of government rules and operations, as well as efficient
and effective communication and cooperation among different agencies and levels of government,
are required.

To emphasize costs of S & B, given that losses usually matter more than equivalent gains, the
media can publicly blacklist identities of companies that violate regulations; the government can
release actual costs of S & B, breaking it down into subcomponents such as private and social costs [10].

Burning of smaller areas one at a time can be regulated [3]. During dry seasons or impending
drought, burning can be prohibited, requiring farmers and companies to adopt fire-free alternatives
such as grinding and mulching [10]. Incentives to do so require that parties do not incur associated
losses such as smaller yields. Therefore, farmers’ views need to be adopted to understand more
clearly perceived barriers and costs to adopting fire-free alternatives. In addition, consistent, rigorous
monitoring and enforcement tends to be more feasible for company operations but less so for individual
farmers [3].

6. Conclusions

S & B is a complex phenomenon, with multiple interacting factors and consequences that
vary across people, situations and time [18]. We have used the treadmill of production theory to
unpack the causes and consequences of this practice and proposed a plural environmental governance
model to formulate potential solutions. As discussed, potential interventions warrant multi-faceted,
multi-disciplinary approaches adopted in parallel, which underlies the essence of a plural coexistence
framework. Scholars delineate a community-based forest program that incorporates all three strategies
of incentives, education and community resource management [33]. The program aims to resolve
issues of S & B in Indonesia while providing participants with employment and access to forest
assets to help them rise above poverty. Various stakeholders such as communities and national and
international Non-Governmental Organizations (NGOs) collaborate to ensure its long-term feasibility.
Under this program, participants apply for licenses to manage the forests, which are certified by the
Forest Stewardship Council (FSC). Participants also undergo training on knowledge and skills in
forestry management and the FSC-certified wood market, with emphasis on the ecological value of
forests. Rules regarding eligibility for the program and production of FSC-certified wood are specified,
such as the allowed maximum width and number of trees to be cut. With that, each group of farmers
allocated to a plot of forest decides among themselves the specific areas to cut and submits the decision
to a local cooperative for compiling the harvest schedule. Upon wood production, farmers receive
partial payment, with the remaining payment pending receipt after sales. Participants also receive
additional income in the form of dividends. Throughout the various processes of license application,
training, and wood production, participants engage in much social interaction with other community
members, which fosters a sense of belonging, collective security, as well as responsibility towards
the group. Such a system has the potential to draw more people in to expand its scope of influence
because of the embedding of incentives and education within the context of the community, which
targets many S & B factors in parallel.
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Abstract: In a time of rapid climate change and environmental degradation, planning and
building an ecologically sustainable environment have become imperative. In particular, urban
settlements, as a densely populated built environment, are the center of attention. This study
aims to build a clear and concise synthesis of sustainable urban development not only to serve
as an essential reference for decision and policy makers, but also encourage more strategically
organized sustainability efforts. The extensive similarities between environmental planning and a
policy-making/decision-making/problem-solving process will be carefully examined to confirm the
fundamental need to build a synthesis. Major global urban sustainability rankings/standards will
be presented, discussed, and integrated to produce a holistic synthesis with ten themes and three
dimensions. The study will assemble disparate information across time, space, and disciplines to
guide and to facilitate sustainable urban development in which both environmental concerns and
human wellbeing are addressed.

Keywords: sustainable urban development; synthesis framework; environmental planning

1. Introduction

1.1. Challenges of Climate Change and Environmental Degredation: Cities on the Front Line

The climate change we are facing now is of large scale and high speed, unprecedented and unseen
in the past. It occurs across national borders and geographical boundaries and has already taken
its toll on humankind. The Fourth Assessment Report (AR4) compiled by the Intergovernmental
Panel on Climate Change (IPCC) makes a shocking but truthful observation: global average surface
temperatures have increased by about 0.74 ˝C over the past one hundred years (between 1906 and 2005)
and 2005 and 1998 were the two warmest years in the instrumental global surface air temperature record
since 1850 [1]. In the Fifth Assessment Report (AR5) released in 2013, new atmospheric temperature
measurements are used and the IPCC goes further to “show an estimated warming of 0.85 ˝C (1.5 ˝F)
since 1880 with the fastest rate of warming in the Arctic” [2].

Several different scenarios of the 21st century global temperatures and greenhouse gases (GHGs)
concentrations have been described in the AR5, and it has been projected that “global surface
temperature increases will exceed 1.5 ˝C and keep rising beyond 2100 in all scenarios except the
lowest-emission scenario” [2]. The speed of global warming is picking up and, without cooperative
measures from around the world to limit GHGs emissions, “in the scenarios with higher rates of
emissions, warming is likely to exceed 2 ˝C by 2100, and could even exceed 4 ˝C” [2]. Also noted by
the IPCC is that rising sea levels are a particularly serious outcome of global warming. Worldwide sea
level is expected to increase by 8–88 cm during the 21st century [3].
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As temperatures increase, more floods, droughts, diseases, famines, and wars will follow, creating
millions of dislocated people and destroying ecosystems. According to a team of health and climate
scientists from the World Health Organization (WHO) and the University of Wisconsin at Madison,
global warming and climate change will not only threaten our health in the future, but also cause
more than 150,000 deaths and five million illnesses every year. This number is estimated to double
by 2030 [4]. Once the 2 ˝C threshold of temperature increase is passed, the balance of ecosystem will
be thrown off, food and water safety will be compromised, and extreme weather events will strike.
Ultimately comes the extinction of all species.

The United Nations Framework Convention on Climate Change (UNFCCC) defines climate
change as “a change of climate which is attributed directly or indirectly to human activity that alters
the composition of the global atmosphere and which is in addition to natural climate variability
observed over comparable time periods” [5]. It is stated clearly that climate change here refers only to
the type originating from human causes. After decades of careful observation and examination, the
scientific community has reached a consensus, concluding that climate change is indeed happening
and various human activities are to take the majority of the blame.

Such a claim is supported by the United Nations Human Settlements Programme (UN-HABITAT),
which has identified that, since cities are heavily populated and concentrated with human activities like
manufacturing and consumption, they produce nearly 60%–70% of the total GHGs emissions. However,
cities all over the world take up in total only 2% of the land [6]. It should also be noted that cities not
only rank as the most prominent GHGs sources, but also “concentrate disproportional parts of the
economy, resource consumption and the decision-making power in most countries” [7]. A staggeringly
high proportion of “75% of the global economic production takes place in urban areas” [7]. Not
surprisingly, it comes with a price: cities consume 75% of the planet’s resources, generate a comparable
percentage of waste, including air pollution, solid waste, and toxic effluents [8] and use 67% of the
total global energy consumption [7]. From this perspective, it follows that urbanization, or to be more
specific, urban development is indeed strongly associated with environmental degradation.

1.2. Reserch Rationale and Objective

Around the globe, rapid urbanization has created immense burdens on public infrastructure, such
as transit systems and utility facilities. It has also produced a highly stressed and strained ecosystem.
The ongoing reciprocal action between climate change and urbanization further complicates the
situation and has greatly threatened the global natural environment, economic development, social
stability, and human wellbeing. Combining highly concentrated population and economic assets,
urban settlements are truly the places where human impacts on the environment are most extensive,
persistent, and focused. Accordingly, it is well recognized that careful planning of the environment of
urban settlements will be the crucial step to securing a sustainable future.

The fact that cities are the places where a large portion of economic activity and consumption
take place means that human impacts on the environment will be the most intense. Contrariwise,
environmental impacts on human society will be the most visible. In short, cities are fundamental
to climate change management efforts. This compelling fact defines the scope of argument in this
study. Namely, the focus of environmental planning presented and discussed below will be perceived
from the perspective of urban settlements. We aim to address the challenge of sustainable urban
development by means of offering a concise synthesis framework. It will register all concerns in
environmental issues and human wellbeing. It will not only serve as a fundamental reference for
decision and policy makers, but also encourage more strategically organized efforts in sustainable
environmental planning.

In this study, Section 1 presents an overview of the problems of climate change and environmental
degradation originating from human activities. The rest of the study is organized as follows. Section 2
begins with an investigation of the role of cities both in creating and in addressing the issues of
sustainable urban development. Then comes an extensive review of a range of concepts and approaches
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developed by a variety of bodies, showing their focuses and areas of overlap and divergence. Section 3
moves on to argue that environmental planning is a form of policymaking which in its turn is a type
of problem-solving that requires a clear formulation of agenda, hence the need of a clear synthesis
framework. The framework is finally offered by Section 4, which merges together all the approaches
considered through an integrative methodology in order to give them consistency and exhaustiveness.
Section 5 in conclusion indicates directions for future applications and research.

2. Overview of Urban Planning and Sustainable Urban Development

2.1. The Role of Urban Planning in Sustainable Urban Development

The world’s first cities can be dated back to 3500 B.C. It is generally agreed by scholars that
the Uruk Cluster in Mesopotamia is humanity’s first great urban center and city [9]. It was located
150 miles south of the modern-day Baghdad and, ever since its establishment, cities have come in to
existence all over the world. Early into the 21st century, cities have started to appear with greater
frequency. According to statistics calculated by Global Health Observatory, a program run by the
WHO, as of 2010, more than half of all people live in urban areas. It is projected that by 2030, six out of
every 10 will live in cities, and by 2050, this proportion will increase to seven out of 10 [10].

Although cities cover only a trivial percentage of the land, they are densely populated and create a
high volume of economic activities. It has been observed by the International Bank for Reconstruction
and Development that “by enabling density—the concentration of people and economic activities in
a small geographic space—cities have helped transform economies for many centuries” [11] (p. 1).
Statistically, 50% of world gross domestic product (GDP) is generated on just 1.5% of the world’s land,
practically all of it in cities [12]. Cities are characterized by high population densities and prosperous
human activities and, as stated above, around 70% of GHGs released into the atmosphere are attributed
to urban residents [6]. It is hoped by focusing on the planning of cities, the most prominent GHGs
sources, we might facilitate sustainability and improve human comfort and development at the
same time.

Urban planning is defined as “the planning and designing of buildings, roads, and services in a
town” [13]. In “urban planning,” we deal with two concepts: “urban environment” and “planning.”
Even though the first term is frequently used, it does not mean that it has a universally-agreed-upon
definition. In fact, as to what an urban area stands for or what it is comprised of, we still do not have a
consensus [14]. In most countries, whether a settlement or population should be classified as rural
or urban often depends on its population number, density, physical characteristics, or administrative
functions [15]. The International Council for Science proposes a synthesized definition to call urban
environment “the natural, built and institutional elements that determine the physical, mental and
social health and wellbeing of people who live in cities and towns” [16] (p. 8). As for “planning,”
if used in a city or business context, it usually refers to “the establishment of goals, policies, and
procedures for a social or economic unit” [17]. From the discussion above, we can see that “cities
have thus been planned from the beginning, enabling new settlements, economic specialization, and
cultural expression” [11].

Urbanization is most evident in the context of cities where the majority of global population
resides and therefore brings about the most significant environmental impact. It can be reasonably
inferred that human activity is the principal driving force of various kinds of environmental problems.
With so many residents and properties in them, cities are also the most vulnerable in the face of extreme
weather events or other climate-related impacts. For example, compared with rural areas, big cities
will encounter a more rapid temperature increase because of the heat island effect. According to the
United States Environmental Protection Agency, any city with one million people or more can be
1–3 ˝C warmer than surrounding areas in terms of the annual mean air temperature [18]. This shall
increase or aggregate health problems. From this point of view, cities are indeed both the victimizers
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and the victims. To solve this cyclical problem, cities, or urban settlements, should be carefully planned
from the beginning.

2.2. Different Views and Aspects of Sustainable Urban Development

To address the challenges of climate change and environmental degradation, more holistic
planning of urban development has become our immediate priority. In 1973, the United Nations
Environmental Progamme (UNEP) declared 5 June of every year as the World Environment Day to
promote global environmental awareness of the importance of taking prompt action to protect and to
preserve the Earth. Its theme in 2005 was “Green Cities” and used the slogan “Plan for the Planet!”
Starting from 1986, the UN-HABITAT nominated the first Monday of every October as the World
Habitat Day. Every year, in the commemoration of this day, a specific topic on urban environment and
development is celebrated, such as “Planning Our Urban Future” in 2009, “Better City, Better Life” in
2010, and “Cities and Climate Change” in 2011. They all call for cities around the world to alleviate
pressure on the ecosystem and to ensure the quality and security of our living environment.

The aim of sustainable urban development has emerged and spawned numerous urban settlement
theories, including the “Healthy City”, “Sustainable City”, “Low-Carbon City”, “Transit-Oriented
City”, “Compact City”, “Smart City”, “Green City”, and “Livable City”. These theories may come with
different concerns in different areas, but they all share one central idea and ultimate goal: achieving
maximum development with minimum resource consumption and environmental impact to ensure
the well-being of both humans and the Earth.

Investigating the relationship between humans and environment has always attracted
considerable attention. The concept of the “Healthy City” is used in the field of public sanitation and
city design; it emphasizes how policies can influence human health. It originated in the mid-19th
century and its modern incarnation appeared in the Initiative on Healthy Cities and Villages advocated
by the WHO in 1986 [19]. At the time, 11 cities were initially chosen to participate in the project
and follow the principle of “Health for All (HTA)” [20]. The WHO points out that many factors,
including society, economy, and environment, influence human health, so planning a Healthy City
not only involves public health protection, but also requires efforts in political, economic, and social
arenas [21]. A Healthy City will bring many benefits, such as “a clean, safe physical environment of
high quality”, “the meeting of basic needs for all the city’s people”, and “an ecosystem that is stable
now and sustainable in the long term” [20].

The WHO initiated the Healthy Cities Project in 1990 and 47 countries participated in it during
the first stage. At the time, the WHO drew up 53 Healthy Cities Indicators as initial references
and continued to collected relevant data and statistics. After meticulous study and analysis, the
53 indicators were condensed into 32 and were classified in four categories: Health Indicators, Health
Service Indicators, Environmental Indicators, and Socio-economic Indicators [22].

Since the urban environment comprises a wide range of elements and its form of planning is varied,
the “Sustainable City” has become a major trend in many countries. It takes environmental impacts
into consideration during the design phase of city planning and encourages residents to actively reduce
their energy and water consumption and to limit their emissions of GHGs and other pollutants. In 2002,
the International Environmental Technology Centre of the UNEP and the Environment Protection
Authority of Victoria in Australia collaborated to hold an international expert panel in Melbourne.
From it, the Melbourne Principles for Sustainable Cities were developed. The vision promoted by the
principles is to “create environmentally healthy, vibrant and sustainable cities where people respect
one another and nature, to the benefit of all” [23]. Rather than a fixed framework, the principles
are designed to be flexible enough to be adopted by any cities and they provide a starting point for
decision-makers on the journey towards sustainability, assisting government officials in understanding
the implications of decisions taken at a broad strategic level [23].
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The “Low-Carbon City” is sometimes referred to as the “Low-Emission City”. To confront the
issue of ever-increasing GHGs emissions, the UNEP and the UNFCCC have been advocating Adaption
and Mitigation: the former addresses the adverse effects of climate change, responds to the impacts
of existing climate change, and improves resilience against future impacts [24]; the latter refers to
reduction or prevention of GHGs emissions. For example, “mitigation can mean using new technologies
and renewable energies, making older equipment more energy efficient, or changing management
practices or consumer behavior” [25].

A Low-Carbon City uses mitigation strategies in urban planning with the aim of enlisting efforts
from not only the public and private sectors but the whole community significantly to cut down
emissions. In Global Report on Human Settlements 2009—Planning Sustainable Cities: Policy Directions
published by the UN-HABITAT, it has been strongly advocated that “the key objective of the trend
towards ‘carbon neutral’ cities is to ensure that every home, neighbourhood and business is carbon
neutral. Carbon neutral cities are able to reduce their ecological footprint through energy efficiency
and by replacing fossil fuels” [26] (p. 149). From this statement, we can reasonably infer that “low
carbon,” or the ultimate “carbon neutral”, has become the goal of all sustainable urban development.
Such awareness and action are essential if the world is to shift to “post-carbon cities” [27]. The World
Bank launched the Low-Carbon Livable Cities Initiative in September 2013 and planned to help
300 large cities in developing countries to transition into low-carbon settlements in the next four
years. Assistance will come in the form of planning and financing and necessary assistance will be
promptly provided.

Along the same lines, several programs have been in place to help cities reach the goal of carbon
emissions reduction or carbon neutrality. Examples include the Cities for Climate Change program by
the Local Governments for Sustainability, the Clinton Foundation’s C-40 Climate Change Initiative,
Architecture 2030, and the UN-HABITAT’s Cities for Climate Change Initiative. These programs
all stress the importance of reducing energy use wherever and whenever possible, especially in the
building and transportation sectors. Since transport creates the primary form of any city, it is frequently
regarded as the most fundamental infrastructure for a city [28] and naturally should be the focus of
any urban sustainability efforts.

One of the dominant features of modern cities is high density. Those in developing countries
often have much higher density than those in developed countries. If vehicles in these confined
spaces are not controlled in numbers, or have poorly-maintained fossil fuel engines, serious air
pollution will surely follow. Therefore, cities have to rigorously monitor and manage such emission
sources [29]. Transit-Oriented Development (TOD) has the potential to address this issue. TOD
represents a neighborhood incorporating a mélange of land uses centered around a transit station [30].
Within a short walking distance from the core, usually in ten minutes, residents can easily access
all kinds of daily services, such as retail stores, offices, and residential quarters. The function and
importance of TODs are emphasized as follows [31] (p. 2):

“the location, mix, and configuration of land uses in TODs are designed to encourage
convenient alternatives to the auto, to provide a model of efficient land utilization, to
better serve the needs of [ . . . ] diverse households, and to create more identifiable, livable
communities”.

TOD can not only reduce car use per capita by 50%, but save households about 20% of their income
because they can manage with average one fewer car, or even none [32]. It also enables low carbon
housing. For instance, in the United States, shifting 60% of new growth to compact/high-density
patterns will reduce CO2 emissions by as much as 85 million metric tons annually by 2030 [33].
Compared with traditional community development, TOD expands facets of economy, comfort, and
environment. As identified by Belzer and Autler [34], measures of livability which relate to TOD
include reduction of gasoline consumption, increased walkability and access to public transportation,
decreased traffic congestion, positive health outcomes, and more convenient access to services,
activities, and public spaces. Cities, or the built environment, are all too often the most prominent
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GHGs sources. In other words, they are the key to success of any efforts towards emission reduction.
TOD illustrates that, in urban development, environmental concerns and human interest can be
balanced at the same time under the common goal of sustainability for all.

The “Compact City” also strives for TOD and plans for roads, streets, and neighborhood
networks that promote walkability and are convenient for all users. It is high in density and social
diversity, emphasizing the optimal provision of infrastructures in cities of small and medium size and
advocating local production and consumption. In it, economic and social activities often overlap and
community development is focused on the neighborhood. Therefore, energy and space efficiency can
be greatly enhanced.

In Urban Patterns for A Green Economy—Leveraging Density, a report published by the UN-Habitat
in 2012, five Ds that characterize a compact city are proposed: Density, Diversity, Design, Destination,
and Distance to Transit. The five Ds show the importance of making good decisions on locations,
urban structures, and street networks in order to weave an urban fabric conducive to walking, cycling,
and public transit [35]. With similar ideals in mind, the Institute for Transportation and Development
Policy (ITDP) released a report named Europe’s Vibrant New Low Car(bon) Communities. It puts forth
eight principles for smart urban growth, or a smart city: promote walking, prioritize bicycle networks,
create dense street networks, support high-quality transit, plan for mixed land use, match density with
transit capacity, create compact regions, and regulate parking and local road use [36]. In the report, the
ITDP emphasizes the importance of walking, cycling, and quality public transportation and believes
that the key to emission reduction is to cut back on the use of vehicles that burn fossil fuels. The belief
is actually summed up in the title of the report, Europe’s Vibrant New Low Car(bon) Communities, as the
word “car” is plainly stated.

In literature on the subject on sustainable urban settlements, the notion of “greenness” has also
become influential in recent years. It is frequently presented as “greening” or “green”, and can be found
in various city rankings, such as the European Green Capital Award (EGCA) and the Green City Index.
The EGCA aims to “reward cities which are making efforts to improve the urban environment and
move towards healthier and sustainable living areas” [37]. Siemens AG and the Economist Intelligence
Unit (EIU) collaborate to survey cities in more than 120 countries. The focal geographical regions cover
Europe, Latin America, United States, Canada, Asia, and Africa. Cities are assessed and compared
in terms of environmental performance. The final evaluation results will be compiled and presented
as the Green City Index, showing weaknesses and strengths of each region and each city. The Green
City Index is targeted to measure and to rate the environmental performance of cities, “touching on a
wide range of environmental areas, from environmental governance and water consumption to waste
management and greenhouse gas emissions” [38] (p. 4).

As urban settlements represent a built environment with various man-made architectural
structures, the concept of greenness is also embodied in contemporary building standards. Both
homes and commercial buildings use large amounts of energy for heating, cooling, cooking, and
management of waste. Attempts to rein in such energy use and its subsequent GHGs emissions from
fossil fuel combustion have led to an increase of green building standards that promote better occupant
comfort and lower environmental impacts at the same time. In general, a green building aims to
be responsible to the environment during its entire life cycle and to increase its energy efficiency
at different stages, including siting, design, construction, operation, maintenance, renovation, and
demolition. It requires close cooperation among design teams, architects, engineers, and clients [39].
Compared with traditional ones, green buildings expand concerns of economy, utility, durability, and
comfort [40]. Around the world, “incentives or requirements for buildings to meet green-building
standards have been used in some cities as part of a move towards carbon neutrality” [26] (p. 41).

The notion of “livability” is also highly noteworthy. It is sometimes presented as “liveability”
or “livable/liveable”, and appears in numerous documents from both public and private sector
organizations. For efforts made by public organizations, the most recent and significant one is the
Better Life Initiative, which is the culmination of research results published by the Organisation for
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Economic Co-operation and Development (OECD) in 2011. The OECD has put in more than a decade
of work and has subsequently assembled internationally comparable measures of well-being, called
the Better Life Index. The Index is one of the core products from the Initiative. It invites users to
compare well-being across countries according to the following 11 topics: community, education,
environment, civic engagement, health, housing, income, jobs, life satisfaction, safety and work-life
balance [41]. The OECD’s goal lies in “developing statistics to capture aspects of life that matter to
people and that shape the quality of their lives” [41] (p. 1).

For notions deployed by private sector organizations, there are also numerous examples. By way
of example, the EIU runs a global survey of livability entitled the “EIU Liveability Ranking”. It
states that livability “assesses which locations around the world provide the best or the worst
living conditions” [42] (p. 1). Mercer, a global leading human resources consultancy, publishes
“Quality-of-Living Reports” that rank cities in terms of quality factors including political/social/
economic environment, medical/health considerations, and education [43]. Monocle, a global affairs
magazine, holds its annual “Quality of Life Survey”, previously named “The Most Liveable Cities
Index”. It rates the “components and forces that make a city not simply attractive or wealthy
but truly liveable” [44] and announces every year its top 25 livable cities in the world, based on
“statistics collected on population, international flights, crime, sunshine, tolerance, unemployment
rate, upcoming developments, electric car charging points, culture, bookshops, green space, street life,
and dinner on a Sunday” [45].

Presented above are some of the most notable and most frequently-cited global livability rankings.
Through them, we may get a fuller understanding of what livability is. However, livability “does not
come packaged in a single accepted definition” [46] because the concept has constantly been associated
with an abundance of social characteristics and physical aspects. It involves not only elements of the
daily physical environment but ideals of placemaking. From this point of view, “a livable community
is one that has affordable and appropriate housing, supportive community features and services, and
adequate mobility options, which together facilitate personal independence and the engagement of
residents in civic and social life” [47].

3. Environmental Planning as Read in Policy-Making, Decision-Making, and Problem-Solving

Innumerable countries are now faced with the same challenge: how to design and develop
sustainable urban settlements. Environmental planning in this sense is much like a problem-solving
process. We should also bear in mind that for any environmental planning to be sustainable, it should
take into consideration the environmental, social, political, economic, governance, and ethics factors
that can influence and determine the relationship between natural systems and human systems. All
concerns have to be addressed in balance in order to render well-rounded decisions and polices.

If inspected in fine enough detail, policy-making is in principle strongly similar to
decision-making, as interpreted since the 1950s. Harold Lasswell [48] was one of the first to view
the overall process of policy-making through the lens of “phases” or “stages.” He put forward the
following seven “stages” of “the decision process”: intelligence, promotion, prescription, invocation,
application, termination, and appraisal. Since Lasswell’s identification of the seven stages, there has
been an abundance of variants to the number and specification of the stages [49–56]. Though the set
of stages has been challenged and placed under scrutiny over the years, it remains a firm basis for
subsequent study in policy science and policy analysis [57].

Stemming from the work of Lasswell are countless policy-making models. Stokey and
Zeckhauser [58] propose a five-step process in which the analysts are charged to determine the
underlying problem and objective to be pursued, set out possible alternatives, predict the consequences
of each alternative, determine the criteria for measuring the achievement of alternatives, and to
indicate the preferred choice of action. Anderson’s [59] policy process model has six stages: problem
identification, agenda formation, policy formulation, policy adoption, policy implementation, and
policy evaluation. Quade [60] lists five elements: problem formulation, searching for alternatives,
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forecasting the future environment, modeling the impacts of alternatives, and evaluating the
alternatives. Hill [61] and Jann and Wegrich [57] also describe five steps: agenda setting, policy
formulation, decision-making, implementation, and evaluation.

These kinds of policy-making processes have a strong resemblance to decision-making. A large
number of decision-making processes or models have been proposed in literature over the years. In a
simplified and generalized sense, a decision-making process can be portrayed as a problem-solving
process. After analyzing 25 such decision processes, Mintzberg et al. [62] summarizes them into a
three-phase model: (1) Identification of issues and goals; (2) Development of alternative solutions; and
(3) Selection of alternative [63]. The rational decision-making model [63,64] has often been used as a
reference frame when depicting decision-making processes. Though it can be a reductionist version of
reality, it can still offer a close impression of the decision-making process via six steps: goal clarification,
solution search, solution analysis, solution evaluation, decision, and control [64].

In Figure 1, we can clearly see the similarities among the classic policy-making process, the
decision-making process, and the problem-solving process.

Figure 1. Comparability among policy-making, decision-making, and problem-solving processes.

Whether it is the policy-making, the decision-making, or the problem-solving process, the first
and foremost step is to determine areas of concerns based on available information. Any later efforts
in subsequent steps can thus be made in a more efficient and directed way. Applying such a concept
in the context of sustainable urban development, we can readily infer that a synthesis framework
that encompasses the complete range of human and environmental wellbeing will be the top priority
(Figure 2). Since the concept of sustainable urban development is multidimensional, efforts made in
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the field could be diverse, random, and not strategically organized. Such a framework should be able
to provide the big picture, that is, to summarize complex issues for supporting policy makers and
encouraging more focused efforts.

Figure 2. Building a synthesis framework as fundamental first step.

4. A Synthesis Framework with Dimensions and Themes

This section elaborates on how the synthesis framework is constructed and consists of
four subsections:

‚ Subsection 4.1: Defining Sustainable Urban Development
‚ Subsection 4.2: Global Rankings/Standards of Urban Sustainability: Different Focal Areas
‚ Subsection 4.3: Global Rankings/Standards of Urban Sustainability: Sorting Indicators into Themes
‚ Subsection 4.4: Global Rankings/Standards of Urban Sustainability: A Synthesis Framework

It begins with Subsection 4.1, which establishes an original definition of sustainable urban
development. An integrative methodology used in this study to build the synthesis framework
is introduced in Subsection 4.2, and 10 representative urban sustainability rankings/standards are
selected in this subsection. All indicators from the rankings/standards are collected and sorted into
new themes in Subsection 4.3 Finally, Subsection 4.4 integrates the new themes into dimensions and
produces a synthesis framework.

4.1. Defining Sustainable Urban Development

In the search for a sustainable development pathway, the United Nations World Commission on
Environment and Development published in 1987 Our Common Future, also known as the Brundtland
Report. It is considered the starting point of the global discourse on sustainability and defines
sustainable development as “development that meets the needs of the present without compromising
the ability of future generations to meet their own needs” [65] (p. 37). Sustainable development
carries different meanings to different people, subject to their position in societies [66–68]. “It takes
on meaning within different political ideologies and programmes underpinned by different kinds of
knowledge, values and philosophy” [69] (p. 3). Thus far, there has been no consensus on how such
development should be defined or attained.

The concept of sustainable urban development is thus ever-changing and evolving. It is sometimes
defined in terms of the economic sustainability of a city, that is, its potential “to reach qualitatively a new
level of socio-economic, demographic and technological output which in the long run reinforces the
foundations of the urban system” [70]. This way of thinking seeks to continue economic growth and is
now regarded as a relatively weaker form of sustainable development. Others may put more emphasis
on the social sustainability and base the concept on a broad range of social principles of futurity, equity,
and participation, especially involvement of public citizens in the land development process [71]. When
viewed alongside environmental concerns, the concept also embodies environmental sustainability,
meaning the pursuit of urban form that synthesizes land development and nature preservation and
places the protection of natural systems into a state of vital equipoise [72]. In general, countries
around the world are called to minimize environmental impact and to improve the social conditions
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of individuals and the community [73]. In summary, principles of achieving sustainable urban
development are generally based on environmental, economic, and social considerations [74–76].

Although current discussions appear to focus more on the environment and economy, cities are
still fundamentally human habitats. In contrast to the weaker form of sustainable development, a
stronger form “represents a revised form of self-reliant community development which sustains
people's livelihoods using appropriate technology” [69] (p. 4). Since cities are for people [77],
sustainable cities should be “places where people want to live and work, now and in the future.
They meet the diverse needs of existing and future residents, are sensitive to their environment,
and contribute to a high quality of life. They are safe and inclusive, well planned, built and run,
and offer equality of opportunity and good services for all” [78] (p. 56). It is prescient that human
health, wellbeing, safety, security and opportunity will be influenced by the way urban settlements
are planned, designed, developed and managed [79]. It should also be noted that social development
and economic productivity depend on citizens whose mental and physical needs are satisfied. City
inhabitants’ comfort hence plays a significant role in sustainable urban development.

Sustainable urban development is indeed a multilayered concept. It synthesizes land development
and nature preservation. It also refers to the capacity of nature to support its activities, the vitality of a
city as a complex system, and the quality of life of its inhabitants. In other words, sustainable urban
development covers many fields of activity such as environmental protection, human development,
and inhabitant wellbeing. However, despite all the discussions, no single or agreed meaning has been
produced. Taking account of all the concerns stated above, this study proposes to define sustainable
urban development as the capacity of any significant human settlements to maintain environmental
quality and carrying capacity, to support socio-economic development and management, and to
provide sufficient services and livelihoods to all current and future inhabitants. That is, the practicable
and full realization of sustainability can only take place in the overlap, or the dynamic, among the
three fundamental capacities (Figure 3).

Figure 3. Sustainable urban development—defined as capability in three aspects.
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4.2. Global Rankings/Standards of Urban Sustainability: Different Focal Areas

In order to facilitate an improved understanding on the state of, or changes to, urban settlements
in relation to better sustainability performance, different sets of frameworks, indicators, and assessment
tools have been developed [80,81]. A broad range of urban sustainability indicators has also been in use
across different cities and regions, varying in accordance with their particular needs and goals [82,83].
From an initial look, these indicators or rankings/standards appear individually from different sources,
leaving the impression that they are proposed as ad-hoc solutions to the emerging environmental
challenges. However, each is actually sensibly put together in line with the growing trends in urban
environmental planning.

For instance, in recent decades, the concept of New Urbanism, also called Smart Growth or
Transit-Oriented Development, has begun to take form. It started out as a reaction against the
perceived environmental, economic and social problems of earlier generations of urban planning.
New Urbanism advocates “restructuring of public policy and development practices to support the
following principles: neighborhoods should be diverse in use and population; communities should
be designed for the pedestrian and transit as well as the car; cities and towns should be shaped
by physically defined and universally accessible public spaces and community institutions; urban
places should be framed by architecture and landscape design that celebrate local history, climate,
ecology, and building practice” [84]. From a thoroughgoing critique of the impacts of urbanization,
many have also made the case for “walkable, human-scaled neighbourhoods as the building blocks of
sustainable communities and regions” [85]. Such conception are materialized into six fundamental
features, including a clear neighborhood center that satisfies all residents’ daily needs, the five minute
walk, a street network in the form of a continuous web, narrow and versatile streets, mixed land use,
and special sites for special buildings [85].

These New Urbanist features have in reality been translated into indicators, such as “shift of
transport mode” in the Low Carbon Cities Framework, “local transport” in European Green Capital
Award, “green transport promotion” in Green City Index, “density” in Sustainable Cities Index,
“complete neighborhood/compact city” in Indicators for Sustainability, and “street life” in Quality of
Life Survey. Each of these indicators serves as a parameter “which points to, provides information
about, and/or describes the state of a phenomenon/environment/area” [86,87]. Indicators have the
role of measuring performance. They must be clear, simple, scientifically sound, verifiable, and
reproducible [88]. According to the European Evaluation Network for Rural Development [89], an
indicator must be SMART: Specific, Measurable, Achievable, Relevant, and Time-related. They help
make tangible an otherwise rather abstract concept, that is, in this case, urban sustainability.

“An indicator quantifies and aggregates data that can be measured and monitored to determine
whether change is taking place” [90], and change can often bring cost reduction and service
improvement outcomes. In Asia, the Green City Index by Siemens AG has projected potential cost
savings of US$2.7 billion from various projects or clean technology deployments in the 22 Asian cities
surveyed and “bulk of the estimated savings will be generated from energy consumption and energy
efficiency initiatives” [91]. In Denmark, there is the Copenhagen 10-Step Program; the results are also
highly positive and can be described in measurable terms. The city has: (1) reduced the number of cars
in its center by eliminating parking spaces at a rate of 2–3 percent per year; (2) introduced the City
Bike system, allowing anyone to borrow a bike from any one of the 110 bike stands located around
the city center for a small refundable coin deposit; and (3) encouraged 34 percent of Copenhageners
working in the city to bicycle to their jobs [92].

However, as much as efforts from different parties have been made in applying sustainability
indicators, the results can sometimes be mixed and a number of outcomes can even fall short in terms
of facilitating sustainability performance [93–95]. It has been contended that an inadequate selection
of indicators [80,94] and the lack of consensus on urban sustainability indicators among different
approaches [96,97] have been causing confusion and have led to, in some cases, failure to achieve
favorable sustainability results. Furthermore, policymakers and city authorities today are faced with a
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huge array of available urban sustainability rankings/standards and the sheer number and diversity
of them can be overwhelming [98]. There are still no pertinent standards or universal methods for
selecting urban sustainability indicators [99].

Among various measures currently in use, there has not been any comprehensive framework
that can cover the three fundamental capacities that define sustainable urban development: (1) to
maintain environmental quality and carrying capacity; (2) to support socio-economic development and
management; and (3) to provide sufficient services and livelihoods to all current and future inhabitants.
Hence, this study proposes an integrative methodology (Figure 4) to select urban sustainability
rankings/standards with different focal areas and integrate them into a synthesis framework that can
encompass a complete range of urban sustainability concerns.

Figure 4. An integrative methodology of building a synthesis framework of sustainable urban development.

Step 1 of the five-step methodology has been carried out in Subsection 4.1. Now we proceed to
Step 2, where we select representative rankings/standards that correspond to the three fundamental
capacities of sustainable urban development defined in this study. There are 10 in total (Figure 5) and
they are chosen to optimize the purpose of this study.

‚ To maintain environmental quality and carrying capacity: Selected are rankings/standards named
with reference to “Low-Carbon” or “Green” (e.g., Low Carbon Cities Framework by the Malaysian
Ministry of Energy, Green Technology and Water [100], the European Green Capital Award [101],
and the Siemens AG Green City Index [38]). Their main concerns relate to the natural environment
with relatively minor considerations of socio-economic issues.

‚ To support socio-economic development and management: Selected are rankings/standards labeled
with “Sustainability,” or “Health” (e.g., the Sustainable Cities Index of the Australian Conservation
Foundation [102], Indicators for Sustainability by Sustainable Cities International [103], and the
WHO Healthy Cities Indicators [22]). They usually focus on socio-economic development, public
infrastructure, and human health-related statistics. Environmental or ecosystem preservation is of
secondary importance.

‚ To provide sufficient services and livelihoods to all current and future inhabitants: Selected are
rankings/standards titled as “Livable” or “Life/Living” (e.g., the OECD Better Life Index [104],
the EIU Liveability Ranking [42], the Mercer Quality-of-Living Report [105], and the Monocle
Quality of Life Survey [45]). Their emphasis on socio-economic and medical services and provision
of inhabitant physical and mental wellbeing is strong. Environmental interests are limited.
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Figure 5. Sustainable urban development—incorporating ten major global urban sustainability
rankings/standards with different focal areas.

4.3. Global Rankings/Standards of Urban Sustainability: Sorting Indicators into Themes

Urban sustainability rankings/standards currently in use are composed of indicators that address
different concerns. “Indicators are selected to provide information about the functioning of a specific
system, for a specific purpose—to support decision-making and management” [90]. The common
ground to be found among all these rankings/standards is that they all aim to promote sustainable
urban development by aggregating diverse information into focused and applicable knowledge [106].

However, issues covered in sustainable urban development can be innumerable. For example,
according to the Division for Sustainable Development of the United Nations (UN-DESA), “urban
planning, transport systems, water, sanitation, waste management, disaster risk reduction, access
to information, education and capacity-building are all relevant issues to sustainable urban
development” [107]. In addition, in 2003, the British Office of the Deputy Prime Minister (ODPM, UK)
launched a programme of action called Sustainable Communities: Building for the future. In it, the most
important requirements of sustainable communities are set out as below [108] (p. 5):

(1) A flourishing local economy to provide jobs and wealth;
(2) Strong leadership to respond positively to change;
(3) Effective engagement and participation by local people, groups and businesses, especially in the

planning, design and longterm stewardship of their community, and an active voluntary and
community sector;

(4) A safe and healthy local environment with well-designed public and green space;
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(5) Sufficient size, scale and density, and the right layout to support basic amenities in the
neighbourhood and minimise use of resources (including land);

(6) Good public transport and other transport infrastructure both within the community and linking
it to urban, rural and regional centres;

(7) Buildings—both individually and collectively—that can meet different needs over time, and that
minimise the use of resources;

(8) A well-integrated mix of decent homes of different types and tenures to support a range of
household sizes, ages and incomes;

(9) Good quality local public services, including education and training opportunities, health care
and community facilities, especially for leisure;

(10) A diverse, vibrant and creative local culture, encouraging pride in the community and cohesion
within it;

(11) A “sense of place”;
(12) The right links with the wider regional, national and international community.

As the pace of urbanization continues to accelerate, many cities are faced with “an urgent need
for a transition towards a future that maximises their liveability and sustainability” [109]. The notion
of urban sustainability becomes increasingly intertwined with livability, which represents “the sum of
the factors that add up to a community’s quality of life—including the built and natural environments,
economic prosperity, social stability and equity, educational opportunity, and cultural, entertainment
and recreation possibilities”, as defined by the Partners for Livable Communities (PLC) [110]. In short,
as put by the British Department for Communities and Local Government (DCLG), a sustainable and
livable city should be an environment that is both inviting and enjoyable, where inhabitants would
want to live and work now and in the future [111].

From the above discussion, it can be observed that different types of issues embody different
concerns. In many cases, the concerns are unbalanced and fails to concurrently address the
environmental, socio-economic, and inhabitant wellbeing aspects. Therefore, Table 1 collects issues
proposed from multiple sources and summarizes them into ten major themes: (1) Environmental
Quality Monitoring; (2) Natural Resource Consumption; (3) Lowering Environmental Impact and
Maintaining Carrying Capacity; (4) A Sound Socio-economic Environment; (5) Adequate Infrastructure;
(6) Development Strategy Considering Both Human and Natural Environment; (7) Sports, Leisure and
Recreation; (8) Consumer Goods and Services; (9) Cultural Diversity and Tolerance; and (10) Sense of
Wellbeing and Work-Life Balance.

In the 10 themes above, the first three are considered more environmental, the second three more
socio-economic, and the last four more inhabitant wellbeing-oriented. With themes clearly laid out, we
continue with Step 3 of the integrative methodology: collate all indicators from the 10 major global
urban sustainability rankings/standards (Figure 5) and follow the specified theme coverage in Table 1
to re-arrange all indicators into 10 themes. Tables 2–4 show how these hundreds of indicators are
sorted into themes for easy and comprehensive reference.
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4.4. Global Rankings/Standards of Urban Sustainability: A Synthesis Framework

Steps 1–3 of the integrative methodology have been completed in Section 4.1, Section 4.2 and
Section 4.3:

‚ Step 1: Define sustainable urban development through literature review.
‚ Step 2: In line with the definition developed in this study, select 10 global rankings/standards of

urban sustainability.
‚ Step 3: Collate all indicators from the 10 rankings/standards and sort them into 10 themes

according to the specified theme coverage established in this study: (1) Natural Resource
Consumption; (2) Environmental Quality Monitoring; (3) Lowering Environmental Impact
and Maintaining Carrying Capacity; (4) A Sound Socio-economic Environment; (5) Adequate
Infrastructure; (6) Development Strategy Considering Both Human and Natural Environment;
(7) Sports, Leisure and Recreation; (8) Consumer Goods and Services; (9) Cultural Diversity and
Tolerance; and (10) Sense of Wellbeing and Work-Life Balance.

Now, this subsection further proposes the following as the final two steps:

‚ Step 4: Integrate the 10 themes into three dimensions: (1) Environmental Quality and Carrying
Capacity (Themes 1–3); (2) Environmental Management and Development Strategy (Themes 4–6);
and (3) Lifestyles of Sustainability (Themes 7–10). The three dimensions correspond directly to the
definition of sustainable urban development proposed in this study: to maintain environmental
quality and carrying capacity, to support socio-economic development and management, and to
provide sufficient services and livelihoods to all current and future residents.

‚ Step 5: Produce a synthesis framework of sustainable urban development (Figure 6).

Sustainable development has often been identified as composed of economic, social, and
environmental goals [112]. However, “a paradigm that does not have a central focus on human
health and wellbeing may fail to recognize the critical systemic relationships involved and thus
the opportunities for identification of strategies that generate cobenefits” [113]. In other words, a
focus primarily on environment or economy may risk excluding inhabitants’ comfort or wellbeing
from the benefits of sustainable development of cities. To ensure successful and sustainable urban
environmental planning, an interwoven approach that addresses concerns in natural environment
and resources, infrastructure and socio-economic development, and inhabitants’ wellbeing should be
adopted. The three aspects must receive equal attention and importance.

The framework proposed in this study addresses exactly the three aspects. It is a synthesis
of existing approaches, incorporating the 10 rankings/standards advocated by international and
regional organizations. It overcomes the heterogeneity of a myriad of indicators currently offered
and addresses a certain confusion surrounding the topic of sustainable urban development. Careful
reference to all the three dimensions and the 10 themes of the framework will enable environmental
planning that exemplifies a balanced intersection among various sustainability goals. Indicators from
multiple urban sustainability approaches are collated and sorted into specific themes for ease of
quick reference and possible selection. More indicators can be added or removed in accordance with
emerging needs or gained experience and that allows policy and decision makers to customize their
best practices in individual cases. For any existing environmental planning policies or programs, the
synthesis framework with all its components can also serve as a checklist to assess the policy strengths
and weaknesses.
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Figure 6. Sustainable urban development—a synthesis framework with three dimensions and
ten themes.

5. Conclusions

Since many countries are moving into a fast-growing and transforming stage, there is global
dialogue and consensus that urbanization will continue to bring about compelling global and
local changes. To adapt and respond to changes, the study has hence collected major global urban
sustainability rankings/standards and provided a newly devised synthesis framework of sustainable
urban development with 10 themes and three dimensions. In summary, it has:

‚ enabled the idea of sustainability in various urban settlement theories to be explored through a
review of current notions in literature;

‚ approached the multifaceted concept of sustainable urban development from the perspectives of
policy-making, decision-making, and problem-solving processes to establish the essentiality of
developing a synthesis framework;

‚ re-organized and integrated major global urban sustainability rankings/standards into newly
and clearly defined dimensions and themes under a concise framework to help identify a more
holistic approach to realizing the goal of livable, ecological, and sustainable cities; and

‚ devised a synthesis framework that is globally encompassing and adaptive for any cities to use in
their policy-and-decision-making processes towards a sustainable future.

This project contributes to the ongoing discussion of urban sustainability. To facilitate truly
sustainable urban development, we first inspected the evolution of views on human–environment
relations in urban settlements theories to examine the interconnectedness between human societies
and ecosystems. An original definition of sustainable urban development is offered, bringing a
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clearer understanding of this multidimensional phenomenon. We then examined the high degree
of similarities between environmental planning and a decision process (including policy-making,
decision-making, and problem-solving) to confirm the need to build a synthesis framework. Through
the procedures explained earlier, we have established a synthesis framework based on integration
of current approaches and concepts. The framework has managed to put some order in a broad and
partly inconsistent literature. As underlying guidance, it will provide the conceptual and practical
scaffolding for creating new policies and encourage more strategically organized efforts in sustainable
environmental planning.
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Abstract: In September 2015, 193 Member States of the United Nations agreed on a new sustainable
development agenda, which is outlined in the outcome document Transforming our world: the 2030
Agenda for Sustainable Development. EcoHealth is an emerging field of academic inquiry and practice
that seeks to improve the health and well-being of people, animals, and ecosystems and is informed in
part by the principle of sustainability. The purpose of this study is to investigate which sustainability
terms and phrases were engaged in the academic EcoHealth literature, and whether the engagement
was conceptual or non-conceptual. To fulfill the purpose, we searched four academic databases
(EBSCO All, Scopus, Science Direct, and Web of Science) for the term “ecohealth” in the article
title, article abstract, or in the title of the journal. Following the search, we generated descriptive
quantitative and qualitative data on n = 647 academic EcoHealth articles. We discuss our findings
through the document Transforming our world: the 2030 Agenda for Sustainable Development. Based on
n = 647 articles, our findings suggest that although the academic EcoHealth literature mentions
n = 162 sustainability discourse terms and phrases, the vast majority are mentioned in less than
1% of the articles and are not investigated in a conceptual way. We posit that the 2030 Agenda for
Sustainable Development gives an opening to the EcoHealth scholars and practitioners to engage
more with various sustainability discourses including the 2030 Agenda for Sustainable Development.

Keywords: EcoHealth; sustainability; sustainable development; 2030 Agenda for Sustainable Development

1. Introduction

1.1. Sustainability

According to Gooden, the term “sustainability” first showed up in 1714, in the book Forest
Economy or Guide to Tree Cultivation Conforming with Nature by Hans Carl von Carlowitz [1]. The term
was employed to discuss how the use of timber as a natural resource could be managed for
continued long-term use [1]. The 1980 World Conservation Strategy: Living Resource for Sustainable
Development report, which was prepared by the International Union for Conservation of Nature
and Natural Resources (IUCN), coined the term “sustainable development” amidst the use of
other phrases such as “sustainable utilization of species or ecosystems”, “to maintain resources
sustainably”, “sustainable wildlife utilization” and “sustainable system” [2]. In 1987, the World
Commission on Environment and Development (WCED) released the report Our Common Future,
also known as the Brundtland Report after the chair of the Commission [3] with its vision of what
sustainable development signifies. The report used the term “sustainable development” 189 times
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applying sustainability to over 16 areas [3]. The 1987 Brundtland report altered the discourse of
sustainable development to encompass three main dimensions: environmental, economic, and
social sustainability [4]. The expansion of the topic of sustainable development has enabled it to
become a conceptual model, which “encompasses complex changes in society in order to achieve
the ends of economic development, environmental protection and social justice” [5]. However,
despite the expansion of the topic, the conceptualization of the term “sustainable development”
has also been widely debated and criticized [6–12]. Since these two pioneering reports, several
discourses encompassing divergent views of sustainability have appeared including sustainable future,
sustainable lifestyle, sustainability science, or sustainable consumption, (for articles on these and other
aspects of sustainability discourses see [13–30]).

In the latest chapter on the topic of sustainable development, 193 Member States of the United
Nations agreed on a new sustainable development agenda, which is outlined in the document
Transforming Our World: the 2030 Agenda for Sustainable Development [31]. This document seeks to
build off of the Millennium Development Goals and to shift the world onto a sustainable and resilient
path, while tackling peace, poverty, and equity [32].

EcoHealth is one field of academic inquiry and practice that is informed in part by the principle
of sustainability [33,34].

1.2. EcoHealth and Sustainability

EcoHealth is an emerging field [35–37] that seeks to make a positive difference in the
health and well-being of people, animals, and the ecosystems [38] by studying the impact that
changes in the biological, physical, social, and economic environments have on such health and
well-being [39]. The field of EcoHealth relies on transdisciplinarity, participation, and equity as their
three methodological pillars [39,40]. In 2012, Charron proposed to expand the three pillars of field
of EcoHealth to six principles: systems thinking, transdisciplinary research, participation, gender,
social equity, knowledge to action and, finally, sustainability [34]. The first principle, systems thinking,
holds that the component parts of a system, in this case humans, animals, and the environment,
should not be understood in isolation, but rather they should be understood within the context of the
interactions and linkages between each of the components that make up a system and affect other
systems [39]. Transdisciplinary research demands an inclusive vision of ecosystem-related health issues
encountered within EcoHealth and relies on a common framework of blended concepts and theories
taken from multiple disciplines and stakeholders such as researchers, community representatives, and
decision-makers [39]. Participation refers to the aim of cooperation and collaboration both within and
across the scientific realm, decision-making groups, and the community [39]. Social and gender equity
seeks to “address unequal and unfair conditions impinging on the health and well-being of women
and other disadvantaged groups in society” [34]. Knowledge-to-action is the idea that knowledge
generated by research is then implemented and applied to improve the environment and the health
and well-being of humans [39]. Finally, importantly, the last principle is sustainability, which refers to
EcoHealth’s goal to protect ecosystems and improve degraded environments to maintain the health
and well-being of today’s people and future generations [34]. The identification of sustainability as
one of six key principles is in line with Leung et al.’s work that says that the thinking and practice of
EcoHealth has been “heavily shaped by the sustainable development movement of the 1980’s” and
various aspects of the Brundtland Report [33]. Indeed, the principle of sustainability is seen to inform
the field of EcoHealth “to make ethical, positive, and lasting changes which are environmentally sound
and socially acceptable” [34]. EcoHealth research is seen to contribute to the improvement of people’s
health while also advancing sustainable development [41]. According to Kingsley et al., “EcoHealth
involves research and practice to promote sustainability of individuals, animals and biodiversity
by linking the complex interaction of ecosystem, socio-cultural and economic factors” [42]. It is
expected that the six principles including systems thinking, transdisciplinary research, participation,
sustainability, gender, social equity, and knowledge to action [34] influence each other.

139



Sustainability 2016, 8, 202

Given the linkage between the field of EcoHealth and the concept of sustainability as well as
knowledge that sustainable development and other sustainability terms and phrases are still being
debated and critiqued, the purpose of this study is to understand how the academic EcoHealth
literature engages with sustainability terms and phrases. We generated descriptive quantitative and
qualitative data to identify which sustainability related terms and phrases are present in the academic
EcoHealth literature and if the engagement is conceptual or non-conceptual. We discuss the results
through the lens of (a) the vision of the 2014 [43] and 2016 [44] EcoHealth conference, (b) the paper
EcoHealth Research in Practice: Innovative Applications of an Ecosystem Approach to Health which expands
on sustainability as a principle for EcoHealth [34], and (c) the recent outcome document Transforming
Our World: The 2030 Agenda for Sustainable Development [31] of the United Nations.

2. Experimental Section

2.1. Framing Analysis Through Three Lenses

The analytical framework of this paper is a framing analysis, which is typically used to investigate
differing interpretations of a topic or an issue [45]. According to Entman, the basis of framing is to
“select some aspects of perceived reality, and make them more salient in a communicating text, in
such a way as to promote a particular problem definition, causal interpretation, moral evaluation,
and/or treatment recommendation for the item described” [46]. Given the diversity of sustainability
discourses and concepts, there are numerous ways that sustainability could be framed within the
EcoHealth field.

2.2. Data Source

Four academic databases (EBSCO All, (an umbrella database that consists of over 70 other
databases), Scopus, Science Direct and Web of Science) were searched on 4 May 2015 for the term
“ecohealth” in the article title, article abstract, article keyword, or in the title of journal (“topic” in
the case of Web of Science). The article hits were exported as RIS files and imported into Endnote
software where all duplicate articles were identified and eliminated. After the elimination of duplicates,
a total of n = 647 academic articles were downloaded and imported into the ATLAS-ti7© software [47],
a qualitative analysis software, to produce both quantitative and qualitative data.

2.3. Data Analysis

Step 1: We auto-coded for the term “sustain” in all n = 647 articles within ATLAS-ti7©. All terms
that contained the word “sustain” were analyzed for the context in which the term “sustain” and
all other terms containing the term “sustain” were used. From this, we generated a list of all of the
different sustainability terms or phrases that were associated with or containing the term “sustain”
throughout the n = 647 articles.

Step 2: In ATLAS-ti7©, we then auto-coded for each of the sustainability terms or phrases that we
had generated (in Step 1) from the original “sustain” code in order to obtain quantitative hits.

Step 3 All n = 647 articles were searched for the sustainability terms and phrases that were present
in [3,31] using the auto-coding function within ATLAS-ti7©.

Step 4: Tables were generated for the results of Steps 1–3. The hit counts indicate how many times
each term was present in the n = 647 articles, while article count indicates the number of the articles
that the term appeared in, which did not include the reference section of each article (Section 3.1 and
the Supplementary Materials).

Step 5: Of the list of sustainability terms and phrases generated in Steps 1–3, we chose those that
were present in more than one percent of the n = 647 articles (excluding the generic terms sustain* or
sustainable or sustainability) for qualitative analysis. We analyzed the context in which each of these
sustainability terms and phrases were used, focusing on whether or not the phrases and terms were
engaged with in a conceptual way. Conceptual engagement for our purposes is seen as the special
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attention, interest and exploration or questioning of term or phrase that goes beyond a simple mention
or fact about the term or phrase (Section 3.2.1).

Step 6: We performed proximity searches for content containing the term “sustain”, reflecting
the EcoHealth principle of sustainability, and each of the Ecohealth principles: “systems thinking”,
“transdisciplinary” “participation”, “gender”, “equity”, and “knowledge to action” reflecting the other
five EcoHealth principles (Section 3.2.2).

2.4. Limitations

Only articles written in the English language were downloaded, which means the study has
excluded viewpoints present in academic literature written in other languages. Articles were drawn
from only four academic databases. Given that databases reflect a certain focus, this could have led
to a biased collection of EcoHealth articles. Likewise, only articles that had the term “ecohealth” in
the article title, abstract, list of keywords or in the title of a journal were downloaded. Other similar
discourses and terms such as “ecological health” were not included and this, too, could have led to a
selection bias within the EcoHealth discourse. Finally, we investigated whether or not sustainability
terms have been engaged with conceptually by looking for the explicit mention of certain terms.
It is possible that we could have missed articles that deal with terms conceptually, although in an
implicit way.

3. Results

3.1. Quantitative Data

To obtain an overview of how the n = 647 EcoHealth articles engage with sustainability as a topic,
we searched the n = 647 articles for words containing “sustain” (Step 2). The sustainability terms and
phrases that emerged from Step 2 and that are present in more than one percent of the n = 647 articles
are presented in Table 1. Table S1 lists all the sustainability terms and phrases we found in the n = 647
articles and specifies which sustainability terms were present or not in the Brundtland report and
the 2015 United Nations outcome document Transforming Our World: The 2030 Agenda for Sustainable
Development [3,31].

Table 1. The sustainability discourse terms present in more than 1% of the n = 647 articles as well as the
number of hit counts and the number of articles that each term appears in, using ATLAS-ti7© software.

Term
Hit Counts

(ATLAS-ti7©)

Number of Articles
(ATLAS-ti7©)

(n = 647)

sustain 2313 305
sustainable 985 207
sustainability 1002 176
unsustainable 40 32
sustainable development 105 28
ecosystem sustainability and sustainable ecosystems 34 20
environmental sustainability|environmental sustainable 23 16
sustainable use 25 15
health and sustainability 26 13
sustainable management 14 11
long-term sustainability|longer-term sustainability 12 10
sustainable health 11 10
ecological sustainability/ecological sustainable 13 10
sustainable solutions 12 9
sustainable future 8 6
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Table 1 reveals that excluding the three generic terms (sustain*, reflecting every word that
contained sustain; sustainability and sustainable), only n = 12 sustainability related terms and phrases
were present in more than one percent of the n = 647 EcoHealth articles that we covered. Of the n = 12
terms, “sustainable development” was the concept that was mentioned the most showing up in n = 28
or 4.32% of the n = 647 articles.

Table S1 (Supplementary Materials) reveals that a further n = 142 sustainability related terms and
phrases were present in less than one percent of the n = 647 articles; n = 35 that were present in [3,31]
were not present in the n = 647 articles.

3.2. Qualitative Data

To gain further insight in how the n = 647 EcoHealth articles engaged with the sustainability
terms and phrases, we looked at the context or way in which the n = 12 terms, that were present in
more than one percent of the n = 647 articles, were covered within the academic EcoHealth literature.
We focused our analysis on whether or not the terms were engaged with conceptually, meaning the
terms were explored or questioned, as opposed to being mentioned without further engagement.

3.2.1. Conceptual Engagement with Sustainability Terms or Phrases

3.2.1.1. Sustainable Development (SD)

n = 28 articles mentioned the term “sustainable development” in the body of their text. Of these
n = 28 articles only n = 7 articles [41,48–52] mentioned sustainable development more than twice in
the body. Of the n = 28 articles, only n = 8 engaged with the term conceptually. Two of the nine
articles talked about the issue of stakeholder participation [41,53]. Another two articles thematized
transdisciplinarity [41,54], one of the six principles of EcoHealth. Two articles spoke about water
issues [52,53], another on risk discourses [55], and one other on indicators [48]. One article reflected
specifically on the 2012 EcoHealth conference in China [56] and two more articles mentioned the
usefulness of EcoHealth [41,50]. One article outlined the shortcomings of Rio+20 extensively [50].

In regards to stakeholder participation, Boischio et al. argue that sustainable development requires
“many forms and areas of knowledge to guide practical actions on the ground” [41], a sentiment that is
also reflected by Lam et al. when they state that “sustainable development decision-making requires
the perspectives of all segments of society” [53]. Boischio et al. give voice to Christens et al.’s [57]
critiques and responses surrounding the application of participatory methods in development and
highlight the problem of power distribution [41]. Two articles thematize transdisciplinarity [41,54].
Boischio et al. argue that transdisciplinarity might help to achieve multi-stakeholder engagement as
the authors see transdisciplinarity as an effort “to create a common vision and language to overcome
differences in perspective and priorities” between empirical, normative and technical disciplines [41].
Orozco makes the point that transdisciplinary research can contribute to sustainable development [54]
without further thematizing the issue.

Bringing transdisciplinarity and stakeholder participation together, Boischio et al. contend
that EcoHealth approaches can respond to the call by different groups “for a more pluralistic and
transdisciplinary exploration of sustainable development alternatives based on multi-stakeholder
participation approaches” [41].

Two articles focused on the topic of water [52,58]. Bunch et al. argue that addressing both
biophysical and social environments at the same time can improve human health while promoting
sustainable development, and that working on water issues “can overcome the missed opportunity to
focus on the commonalities between health promotion and sustainable development” [52]. Lipchin
focuses on sustainable water management options, arguing that solutions for sustainable development
will not be based on more water for more development, but will come “from a new land and water
management system that is sensitive to social, cultural and ecological resources”. Lipchin contends
that their Dead Sea Basin project has to answer many questions, one of which asks how sustainable
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development plans to provide incentives to promote local forms of environmental security and
equitable access to goods and services [58].

One article focused on risk discourses [55]. Rao contends that “one of the key success factors in
the path towards sustainable development is the ability to manage transitional risks”, “especially in the
context of adopting newer technologies and economic upheavals” [55]. For that, he says, it is important
to understand risk culture and risk related behavior of the population [55]. Rao presents this idea in his
paper A Conceptual Framework Outlining Key Components of Risk Culture and Their Interrelationships [55].

As to indicators, Rapport and Singh argue that a “comprehensive system for State of Environment
Reporting (SOER) must take into account indicators of stress on ecosystems, indicators of the state of the
system (i.e., ecosystem structure and function), and indicators of social response (policy interventions)”.
In addition, Rapport and Singh quote Agenda 21, Principle 1 to make the point that SOER framework
should allow for more positive, harmonious relations with nature [48].

One article by Custer reflected on the 2012 EcoHealth conference in China and its engagement
with the sustainable development goals. The article stated that the desire of EcoHealth practitioners to
contribute to future Sustainable Development Goals (SDGs) “may best be represented by a similar
balance in the consideration of human health and the environment” and that “a symmetry between
the ecosystem approach to health and the health approach to ecosystem may best meet the desires
and challenges of current and future EcoHealth advocates” [56]. In the article, it is argued further
that “the EcoHealth lens, or the ecosystem approach to health, could be applied to issues such as
“environmental sustainability and food security; central to future SDG” [56].

One article thematized that “Rio+20 fell short of promoting a balanced integration of the social,
economic, and environmental pillars of sustainable development” [50] and that “the way toward
the post-2015 SDGs will likely be more effective if it highlights the full gamut of linkages between
sustainable development, global environmental change, health, and well-being” [50]. It is argued in the
article that a strengthening of knowledge on the linkages between ecosystem processes, anthropogenic
changes, socio-economic changes, and human health and well-being is needed, which is provided by
the “development of more integrated research, linking together medical, veterinary, natural, economic,
and social sciences, as well as working at multiple scales (local, regional, and global scales)” [50].
This is an endeavor that the author saw as being strongly supported by the One Health and EcoHealth
initiatives [50]. Indeed, the author argues that outcomes of One Health and EcoHealth research show
a way toward more sustainable ecological, economic, and social development outcomes, including
global health equity [50]. The author concluded that “health and ecosystems are inextricably linked
to all development sectors and that the inter-linkages should be recognized as a cross-sectoral issue
within the sustainable development goals [50].

3.2.1.2. Ecosystem Sustainability or Sustainable Ecosystems

n = 16 articles covered the phrase “ecosystem sustainability” or “sustainable ecosystems” once
and n = 4 articles covered it twice, none more than twice. All articles cover some context around the
concepts. Five articles used the Adaptive Methodology for Ecosystem Sustainability and Health to
engage conceptually with ecosystem sustainability [37,52,59–62]. One article argued that “situating
human health within a theoretical framework of ecological thinking enables health professionals to
see that the determinants of health are components of a complex adaptive system” which, in turn,
allows “the potential for ecological thinking and settings approaches to be applied to understand,
advance, and indeed maintain both population health and ecosystem sustainability” [63]. One argued
that an EcoHealth approach is the most appropriate way to address communicable diseases because
the EcoHealth approach “strives for improved human health and well-being, based on sustainable
ecosystems, with more equitable development and less poverty” [64]. One article covered the
Millennium Ecosystem Assessment [65]. Another article highlighted a special issue of EcoHealth
which had “explicit interest in (re)integrating indigenous perspectives on ecosystem sustainability and
health” [66].

143



Sustainability 2016, 8, 202

One article voiced the sentiments that Indigenous peoples have the same goal of understanding
the complex interrelationship between human health and ecosystem sustainability [67]. Water was
linked to the concept of ecosystem sustainability in three articles. An editorial in the journal EcoHealth
Water, Ecology, and Health stated that “no environmental issue is so profoundly critical to human
health and ecosystem sustainability” as water is [68]. Although the editorial did not cover the
term “ecosystem sustainability” beyond its engagement with the linkage between ecology and
water [69]. A second article argued that research on the costs of diseases and disabilities that
can be attributed to environmental contaminants is “relevant to ecosystem sustainability because
environmental, human and economic health are all indicators of sustainability” [70]. The third article
argued that the goal of ecosystem sustainability, which is resilience and health for humans and all
species, challenges the EcoHealth community to consider all forms of knowledge in order to increase
our understanding of complex problems affecting health, ecosystems, and society and to mobilized
actions [69]. One article highlighted the need to deal with the relationships between population health
and ecosystem sustainability [71]. Finally, one article stated that “the ecosystem and health relationship
can be measured by indicators of environmental health-risk exposure, human morbidity or mortality,
or human well-being and ecosystem sustainability approaches” [72].

3.2.1.3. Sustainable Use

One article thematized sustainable use in relation to medicinal plants of the Maya, highlighting
the decrease in knowledge and its impact on sustainable use, while arguing that “modeling the
geographical distribution of a medicinal plant species is a key issue when considering its conservation
and “Sustainable use” [73]. Most articles, however, just used the term “sustainable use” as a goal.
One article for example made the link that the experience of the ecosystem approach to health is that
“a participatory process can directly and indirectly encourage stewardship of resources for sustainable
use, empower marginalized groups through knowledge sharing and capacity building, and empower
communities to take charge of environmental management actions based on research evidence” [59].

3.2.1.4. Health and Sustainability and Sustainable Health

n = 13 articles covered the phrase “health and sustainability”, n = 5 mentioning it more than
once. Of the ones mentioning it more than once, Bunch et al. makes the case that the concept of
resilience bridges health and sustainability [52] and that “focusing on watersheds as a setting for health
and sustainability encourages a view of health–water relationships that goes beyond the traditional
focus of water management on drinking water supply, sanitation, and contaminants” [52]. At the
same time, Bunch et al. identifies the “evaluation of the role of watersheds as a place based context
in which to govern for both health and sustainability” as a governance challenge [52]. Charron
makes the case that in order to respond to the Lancet special commission on the MDGs health
and sustainability challenge, more work has to be done on the ecological dimensions of health [37].
Connell et al. concluded that “the overarching goals of health and sustainability facilitate collaboration
among disciplines” but “that differences arise from how each approach operationalizes systems as
variables and indicators” and, therefore, that “the concepts of health and sustainability can be used
to study ecosystems and livelihoods at various scales” [74]. Patrick et al. outline that the individual
competencies inherent to health promotion that are useful for engaging with health and sustainability
are “individual behavior, organization and social change, partnership development, advocacy for
policy and legislative change, and community engagement” [75]. In their study they performed
interviews that revealed the sentiment that the “absence of a comprehensive framework to guide
action on health and sustainability” is a main barrier for “incorporating sustainability into healthcare
practice” [75]. The interviews revealed further that the local agenda 21, healthy cities, Ottawa Charter
for Health Promotion, environments for health, the Climate Change Adaptation: a Framework for
Action, and the Social Model of Health were identified as facilitators to the “congruence between
health and sustainability goals” [75].
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One article simply stated that “ecosystem health is as much about our own health and
sustainability as it is about the health and sustainability of the other species with which we coexist,
and of the entire system as a whole” [48].

n = 10 articles used the phrase sustainable health, two mentioning the phrase twice and none more
than two times. The phrase was mostly used to highlight a goal, although one article stated that Laos
goals of modernizing its social systems, people’s lifestyles in terms of socioeconomic development,
and the conservation of culture and the social and natural environment should be harmonized with
the pursuit of sustainable health [76].

Three articles simply stated that EcoHealth promotes “the sustainable health of people, animals,
and ecosystems by formally connecting [the] social and ecological determinants of health” [77]
(see also [78,79]). One article argued that the International Association for Ecology for Health’s focus
is “to promote sustainable health through scientific discovery and understanding at the confluence
of disciplines” [80]. Harris et al. argued that the settings approach to health promotion is one way
to ensure sustainable health gains for the elderly, thereby reducing local and global burdens of
disease [63]. The settings approach is described as “an ecological model of health promotion that
focuses on the whole system or organization as the context for introducing changes that promote
health” [63]. Leung et al. argued that community engagement strategies are essential in the creation of
“sustainable health outcomes that could be replicated across neighborhoods and communities” [33].
Finally Stephen et al. argued for the involvement of indigenous perspectives in the discourses that
foster sustainable, healthy prospects for future generations [66].

3.2.1.5. Sustainable Solution

Only one article mentioned the phrase sustainable solution more than once. The authors of this
article questioned whether highly-pathogenic avian influenza HPAI control policies in Southeast
Asia are generally within the confines of solitary disciplines rather than long-term sustainable
solutions, which could integrate truly transdisciplinary approaches [81]. The authors call “for more
research directed to ecosystem approaches to health management in order to inform development of
sustainable solutions that improve the health and livelihoods of communities” and they posit that
“clear guidance from EcoHealth research is needed to identify primary areas of investigation that will
yield sustainable solutions of high impact on poverty, livestock and human health, and environmental
management” [81]. Returning to the concept of sustainable solution(s), one article thematized that
“eroded social infrastructure along with market-oriented ideologies may serve to promote short-term
interventions over longer term sustainable solutions” [82]. One article argued that the transdisciplinary
approach is critical to building sustainable solutions [83] and two others argue that true community
involvement is needed for sustainable solutions [49,84]. The idea that the failure to appreciate how
complex systems interact has ultimately prevented sustainable solutions from being adopted is being
questioned [85]. Lastly, indigenous research is highlighted as an essential activity that needs to take
place within each region of the world if sustainable solutions are to be found [86].

3.2.1.6. Sustainable Management

Only one article mentioned sustainable management more than once. This article argued that
sustainable management of water resources is seen to be achieved by applying Dublin principles
which includes ecological principles, institutional principles, and instrument principles [87]. Another
article highlighted the divergent views of stakeholders: “while most, if not all, stakeholders agreed
with the need to manage the industry and individual farms in a sustainable way, we found divergent
opinions and approaches to sustainability among critics, supporters, and managers of salmon farming,
such that there was no shared foundation from which to define measurable criteria or indicators for
sustainable management programs” [88].
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3.2.1.7. Ecological Sustainability

Ecological sustainability was mentioned in n = 8 articles; however only three articles mentioned
what one could conceive as conceptual coverage of ecological sustainability. In one article, it is
argued “that enhancement of ecological sustainability will be followed by enhancement of social
sustainability” [57]. Another looked at the Millennium ecosystem assessment [89], stating that the role
of the health community “in safeguarding ecological sustainability is still a matter for debate” [89]
and, lastly, one argued that nexus between Indigenous health and natural ecosystem conservation is a
prerequisite for achieving global ecological sustainability [90].

3.2.1.8. Environmental Sustainability or Environmental Sustainable

The phrases “environmental sustainability” or “environmental sustainable” were mentioned in
n = 16 articles. Most articles mentioned the phrases to indicate an outcome. One article questioned
the “proper role of the government in ensuring environmental sustainability under China’s changing
systems of private enterprise” [91]. Another argued that although 180 nations signed the Millennium
Development Goals declaration, an enhanced focus on the role of the environment appears necessary;
the Millennium Ecosystem Assessment concluded that global marine systems including coastal habitats
are overharvested and in decline [92] (see also [93] covering Millennium Ecosystem Assessment and
environmental sustainability). One article argued that innovative ideas and paradigms, in the “real
world” and in research, are needed to address the challenge of how human communities can avoid
compromising human health while meeting growing demands on resources and ecosystem services,
while at the same time promoting thriving, resilient communities and environmental sustainability [76].
Another article reflected on the coverage of environmental sustainability at the 2012 EcoHealth
conference [56]. In one article, it is argued that low adoption of restructuring livestock-keeping
methods and strategies may be due to “the focus on a single species outcome rather than an integrated
outcome that balances environmental sustainability with community partnership and free choice of
economic activities” [81]. Another article argued that “simultaneously and systematically embracing
environmental sustainability, transdisciplinarity, social justice and gender equity, as well as stakeholder
participation provides a pathway, not only to understand complex problems in public health but also
to translate that knowledge into effective policy and action at the local, national and global levels” [33].

3.2.1.9. Long-Term Sustainability

The phrase “long-term sustainability” appeared in n = 10 articles, although it mostly consisted of
non-conceptual engagement. Two articles talked about the inability to produce long-term sustainability,
although these too are non-conceptual in that there is no further questioning of the material. The first
article stated that “at the local scale, the management of ecosystem resources tends not to take (a)
sufficient account of the needs for long-term sustainability [93] and the second stated that conventional
economic growth is incompatible with long-term sustainability [94].

Two terms have no conceptual engagement.

3.2.1.10. Unsustainable

The term “unsustainable” was mentioned in n = 32 articles. No article engaged with the term
“unsustainable” conceptually. The term was used to outline unsustainable practices, which included
agriculture (n = 4), (ignoring) local characteristics, harvest (n = 4), human society, human development,
food production (n = 2), technical solutions (n = 3), livestock production, management of resources, land
use patterns, urban waste management, economic growth (n = 2), increased use of cars, unregulated
water use, unsustainable social norms and values, rainforest destruction, hunting practice, healthcare
material source use, and unsustainable development.
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3.2.1.11. Sustainable Future

The term “sustainable future” was only mentioned as a goal but no article engaged with the
concept further to discuss what a sustainable future should be, or who should decide that and how.
One article stated that “further integration of health impact assessments with the environmental impact
assessment process can provide [a] more meaningful cost-benefit analysis and better decision making
for sustainable futures” [95]. One simply stated that “the first years of this century have seen significant
advances in integrating the many perspectives on what it will take to achieve a healthy and sustainable
future” [93]. Another stated that there are “unique opportunities provided by the continuation of
this project in these slum settlements with regard to post-tsunami community development and
rebuilding towards a socially and ecologically sustainable future” [96]. One highlighted that “the
founding Editorial of EcoHealth encouraged the emerging field to be seen in the context of parallel
and complementary efforts”, and described the collective endeavor as a “transdisciplinary imperative
for a sustainable future” [97]. Finally, one article noted that “EcoHealth 2012 was the latest in a series
of reminders—suggesting that revisiting, challenging, and rediscovering long-standing questions
are a treasured part of our collective journey, and offer fertile ground for the transformative changes
required to realize a healthy, just and sustainable future” [98].

3.2.2. Linking Sustainability to the Other Five Principles of EcoHealth

To deepen our understanding of how the n = 647 academic EcoHealth articles have engaged with
the sustainability terms and phrases, we applied a second strategy whereby we investigated how the
sustainability terms and phrases were mentioned in relation to the other five principles of EcoHealth
as proposed by Charron [34].

3.2.2.1. “Sustain” and “Equity”

n = 23 documents covered “sustain” and “equity” in the same paragraph (we used equity rather
than just social equity). Of those, n = 14 articles did not have coverage beyond simply listing each
EcoHealth principle.

Of the n = 9 articles which did not simply list the six principles, two articles made the point
that the natural environment is related to health based on the eight prerequisites for health—peace,
shelter, education, food, income, a stable eco-system, sustainable resources, and social justice and
equity—of the Ottawa Charter for Health Promotion [99] (see also [100]). One article argued that
prioritizing sustainable watershed management for the improvement of human health fosters, among
others, sustainable livelihoods, and equity [101]. Another article questioned the discourses around
Rio+20 and argued that participatory approaches that encourage rather than suppress negotiation and
debate generate benefits “related to equity, sustainability, democratic accountability, and managing
uncertainty” [102]. In a fifth article Towards a Better Integration of Global Health and Biodiversity in the
New Sustainable Development Goals Beyond Rio+20, it is argued that sustainable development efforts
over the last 20 years have not resulted in health equity despite being considered a goal of the global
health field, and that the discussions around SDGs offer an opportunity to “show the way toward
more sustainable ecological, economic, and social development outcomes including global health
equity” [50]. The sixth article posits that “implementation issues encountered when working across
disciplines, using participatory approaches, ensuring equity in the process, and building capacity
for the sustainability of interventions, may apply more generally across EcoHealth projects [103].
Orozco et al. in their article Development of Transdisciplinarity Among Students Placed with a Sustainability
for Health Research Project highlights that students generate the term “social–ecological balance” to link
“concepts such as agricultural sustainability (more agronomy students), social equity (more health
education students), and environmental justice (the law student)” [54]. Patrick et al. gives voice to
Hanlon and Carlisle who “suggest a new ideology; one that emphasizes the rights of global citizens
while seeking a sustainable solution to current and future ecological challenges . . . a reprioritization
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of society towards values which promote well-being, health and equity, while reducing inequalities
and over-consumption” [75]. Hanlon and Carlisle “infer the need for leadership, systems thinking
and social change, which are the essential features of health promotion practice” [75]. Finally, one
article outlined that EcoHealth connections that enable a world that supports social and gender equity,
ecosystem sustainability, and health for humans and other species allows its participants to be agents
of change and “to challenge the dogma of neutral science” [69].

3.2.2.2. “Sustain” and “Knowledge-to-Action”

n = 8 documents covered “sustain” and “knowledge to action” within the same paragraph. n = 6
simply listed all the EcoHealth principles. Aside from Charron’s 2012 article that outlines the six
principles including knowledge-to-action and how it relates to the other principles [34], Spiegel et al.
in their article Barriers and Bridges to Prevention and Control of Dengue: The Need for a Social–Ecological
Approach investigated the effectiveness of dengue fever control program that lacked an integrated
approach but included other EcoHealth principles, and they found that it was particularly sustainability
that was a challenge in all programs investigated [85].

3.2.2.3. “Sustain” and “Systems Changes”

n = 7 documents covered “sustain” and “systems change” within the same paragraph. Similar to
the other principles, n = 5 simply listed all the EcoHealth principles. One article outlined the synergy
between the EcoHealth and the One Health movement in regards to EcoHealth principles such as
“systems thinking, inter- and trans-disciplinary research and collaborative participation” [79]. One article
used “EcoHealth as a transdisciplinary lens” to investigate the linkage between sustainable livelihoods
and ecosystem health” [74]. One article applied the Driving forces–Pressures–State–Impact–Response
(DPSIR) framework “for integrating social, cultural, and economic aspects of environmental and human
health into a single framework” [104].

3.2.2.4. “Sustain” and “Participation”

n = 26 documents covered “sustain” and “participation” within the same paragraph. n = 21 simply
listed the two as part of the EcoHealth principles or mentioned the terms without further elaboration.
Two articles outlined the synergy between “the EcoHealth and the One Health movement[s]”, which is
through their use of the main EcoHealth principles including systems thinking, disciplinary research
and collaborative participation [33,79]. One article argued that EcoHealth should represent a globally
inclusive community of researchers and practitioners covering real world issues such as climate change,
biodiversity loss, land use change, emerging infectious diseases, global toxification, ecological health,
and sustainability [105]. Spiegel et al. covered the term “sustain” together with participation [85]
coming to the same conclusion as stated under Section 3.2.2.2. Yacoop et al. in their article The EcoHealth
System and the Community Engagement Movement in Foundations: A Case Study of Mutual Benefits from
Grants Funded by the United Nations Foundation concluded that donors and governments ignore the
critical link between and alignment of control and responsibility for long-term sustainability when
discussing civil society and participation [49].

3.2.2.5. “Sustain” and “Disciplinary”

n = 48 documents used the terms “sustain” and “disciplinary” within the same paragraph n = 211
times. The term “multidisciplinary” was used in n = 6 articles n = 10 times, “cross-disciplinary” n = 2
articles four times, “transdisciplinary” n = 31 articles 106 times and “interdisciplinary” n = 11 articles
26 times. As to the linkage between “sustain” and “transdisciplinary”, only n = 7 articles mentioned
the linkage more than once. Aside from the 2012 Charron article [34], the linkage appeared with
sustainable livelihood [74], long term sustainable solutions [81], policies around sustainable futures in
northern Australia [90], sustainability science [94,106], transdisciplinary education on sustainability
for health [54] and sustainable dengue control [85].
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3.2.2.6. “Sustain” and “Gender”

n = 21 documents covered “sustain” and “gender” within the same paragraph. Only one article
mentioned it more than twice, covering the linkage between poverty, food security, food production
sustainability, and gender equality as four determinants of health. The same paper stated that all
of these determinants were covered by the Millennium Development Goals and that all coverage
contained aspects of environmental sustainability, leading them to argue that they could capture the
environmental determinants of health with these determinants [107].

4. Discussion

Words containing “sustain” were present in 47.9% of the n = 647 articles, while 40.18% of the
articles contained the term “sustainable” or “sustainability”. Excluding the three generic terms, only
n = 12 sustainability related terms and phrases were mentioned in more than one percent of the
n = 647 articles (Table 1). Of those n = 12 sustainability terms and phrases, n = 10 were engaged
with conceptually. We found that n = 142 sustainability related terms and phrases were mentioned
in less than one percent of the n = 647 articles and that n = 35 sustainability terms and phrases
that were present in the Brundtland report or the 2015 outcome document Transforming Our World:
The 2030 Agenda for Sustainable Development [3,31] were not present in the n = 647 articles (Table S1,
Supplementary Materials). Our findings suggest that the n = 647 articles mention many sustainability
related terms and phrases but do not engage with most of them extensively or in a conceptual way.

We found further that few articles engaged substantially with the linkage between sustainability
concepts and the other five principles of EcoHealth, although many articles listed each of the principles
of EcoHealth. This finding may be predictable given that the EcoHealth field has a diverse group of
actors (see for example the exchange of views in [97,98]). Moreover, the field of EcoHealth is in constant
flux, which can be observed in the recent interactions between EcoHealth and One Health [44,79].
Some actors find Ecohealth’s engagement with sustainability, whether that be generally or with specific
sustainability terms and concepts, practically or conceptually, to be more important than other actors
in the field. In the next three sections we discuss our findings through the lens of (a) the vision of
the 2014 [43] and 2016 [44] EcoHealth conference and (b) the paper “EcoHealth Research in Practice:
Innovative Applications of an Ecosystem Approach to Health” which expands on sustainability as
a principle for EcoHealth [34]. We also discuss our findings through the lens of the recent outcome
document Transforming Our World: The 2030 Agenda for Sustainable Development [31] of the United
Nations which is an opportunity to increase the visibility of the EcoHealth field by contributing to the
2030 Agenda for Sustainable Development discourses.

4.1. What Was Not Covered? The Issue of Linking Sustainability to the Other Five EcoHealth Principles

Few articles engaged substantially with the linkage between sustainability concepts and the other
five principles of EcoHealth. Two articles highlighted the synergy between the EcoHealth and the One
Health movements regarding some of the EcoHealth principles, which included systems thinking,
transdisciplinary research, and collaborative participation [79], and that the outcomes of both One
Health and EcoHealth research show a way toward more sustainable ecological, economic, and social
development outcomes, including global health equity [50]. Given this sentiment, it seems to fit that
the 2016 EcoHealth conference brings together both the One Health and EcoHealth community [44].
It will be interesting to explore the synergies that might arise between the two movements from the
2016 EcoHealth conference and whether it will generate new linkages between sustainability and the
other five EcoHealth principles.

We posit that the 2030 Agenda for Sustainable Development, which is to be addressed within the
next few years, might be an opportunity for the EcoHealth discourse to infuse their principles within
the discourse based on the outcome document Transforming Our World: The 2030 Agenda for Sustainable
Development [31] in two different ways. On the one hand the outcome document Transforming Our
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World: The 2030 Agenda for Sustainable Development did not mention the terms “equity”, “systems
changes”, “transdisciplinary”, and “knowledge-to-action”, suggesting that the ecosystem focus of the
EcoHealth field, which is linked to these terms, may be beneficial for the 2030 Agenda for Sustainable
Development discourse. On the other hand the outcome document Transforming Our World: The 2030
Agenda for Sustainable Development highlights the need for political participation, full participation in
society, participation of developing countries, participation of local communities, and participation of
stakeholders, which is in line with the EcoHealth field.

In the next section we discuss the three sustainability terms and phrases that were present in less
than one percent of the n = 647 articles and why more coverage is warranted.

4.2. Which of the Sustainability Terms and Phrases Were Not Covered?

Many of the sustainability terms and phrases were not mentioned or were poorly mentioned.
To comment further on just three of the sustainability terms and phrases that were not covered, bearing
in mind (a) the 2014 EcoHealth conference [43], (b) the paper “EcoHealth Research in Practice: Innovative
Applications of an Ecosystem Approach to Health”, which expands on sustainability as a principle for
EcoHealth [34], and (c) the 2015 outcome document “Transforming Our World: The 2030 Agenda for
Sustainable Development” [31] of the United Nations.

4.2.1. Sustainable Consumption

The term “sustainable consumption” was mentioned once (Table S1), stating that examples of
sustainable consumption should be used as a basis for advisable harvests [108]. According to the
A/CONF.216/5–10-year Framework of Programmes on Sustainable Consumption and Production Patterns,
sustainable consumption “enhances the ability to meet the needs of future generations and conserves,
protects and restores the health and integrity of the Earth’s ecosystems” [109]. Therefore, sustainable
consumption plays a role in the past, present and future trajectories of change within the Earth’s
ecosystems, which according to the 2014 EcoHealth conference, is one of three topics that EcoHealth
seeks to address [43]. The outcome document Transforming Our World: The 2030 Agenda for Sustainable
Development [31] mentioned sustainable consumption in various places. In one example, it talks
about “implement[ing] the 10-year framework of programmes on sustainable consumption and
production, all countries taking action, with developed countries taking the lead, taking into account
the development and capabilities of developing countries” [31]. In addition, the outcome document
asks for “support (for) developing countries, to strengthen their scientific and technological capacity to
move towards more sustainable patterns of consumption and production” [31]. Although the outcome
documents seem to focus mostly on sustainable consumption in relation to natural resources, there
are many areas outside of natural resources where sustainable consumption plays a role, such as
healthcare [109]. A recent article [110] showed that if one searches Google ScholarTM (Mountain View,
CA, USA) for “sustainable consumption” that the target for sustainable consumption mentioned the
most was natural resources (n = 109) [110]. However, the same article mentioned that other targets
of sustainable consumption are also covered such as food (n = 108), environment (n = 72), water
(n = 66), products for households and people (n = 48), energy (n = 46), economics/income (n = 15),
shrimps, living sea resources and forests (n = 11), tourism and electronics/technology and employees
(n = 10). Two targets were mentioned (n = 8); one target (n = 6) and one target (n = 5); six targets
were mentioned (n = 4) and six (n = 3) [110]. There were 14 targets that were mentioned (n = 2)
and 29 targets that were mentioned (n = 1) [110]. Many of the targets for sustainable consumption
influence the field of EcoHealth’s ability to fulfill their vision. According to the 647 articles we covered,
it seems that EcoHealth as a field of practice and academic inquiry has an opportunity to investigate
sustainable consumption beyond the limited focus on natural resources, thereby taking into account the
triangle of human-animal-nature relationships and to contribute this knowledge to the 2030 Agenda
for Sustainable Development discourses.
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4.2.2. Sustainability Indicators

Another term that was poorly covered, with n = 4 hits within n = 3 articles, was “sustainability
indicators” (Table S1). The n = 647 articles we covered mentioned that the purpose of sustainability
indicators to assess sustainability levels [60], environmental conditions [53], and ecosystem health [111].
There was also mention of some applications of the indicators including the use of a DPSEE model by
UN agencies [111]. According to the WHO indicators employed in sustainable development discourses
are often used to transform raw data into synthesized information, which then enables decision-makers
and stakeholders to interpret the data and reach a decision, typically in policy development [112].
The outcome document Transforming Our world: The 2030 Agenda for Sustainable Development [31]
now gives concrete indicators and goals. We posit that this is a chance for the EcoHealth field to
engage with the now agreed upon indicators and goals; to highlight how the EcoHealth field and the
human-animal-environment relationship could engage with them as well as to monitor the progress of
the indicators and goals that are important in fulfilling the vision of EcoHealth.

4.2.3. Social Sustainability

Finally, the phrase “social sustainability” appeared in n = 5 articles (Table S1). The coverage
of “social sustainability” included the need for the evaluation of social sustainability, the need
to use particular models such as the socioeconomic modeling approach [60], and the need for
social sustainability alongside economic development in order to attain global health [37], and
to enhance social sustainability and achieve sustainability enhancement [60]. Two articles linked
social sustainability to the field of EcoHealth by stating that social sustainability underpins the
field of EcoHealth and that the field of EcoHealth addresses issues that are related to social
sustainability [37,113]. According to Vallance, social sustainability has three facets: “(a) ‘development
sustainability’ addressing basic needs, the creation of social capital, justice and so on; (b) ‘bridge
sustainability’ concerning changes in behavior so as to achieve bio-physical environmental goals
and; (c) ‘maintenance sustainability’ referring to the preservation—or what can be sustained—of
socio-cultural characteristics in the face of change, and the ways in which people actively embrace or
resist those changes” [114]. According to Vallance’s three-fold schema, social sustainability has aspects
that can be linked to all six pillars of the EcoHealth field systems thinking, transdisciplinary research,
participation, sustainability, gender, and social equity, and knowledge to action [34]. However, the
647 articles we covered only address social sustainability in relation to the fourth of the six pillars.
The sustainability pillar maintains that social sustainability “is part of the change sought through
EcoHealth research and action” [34], which suggests that more coverage and conceptual engagement
with the phrase might be warranted.

The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development which
constitutes the new global sustainable development agenda makes it clear that the 17 Sustainable
Development Goals and 169 targets are “integrated and indivisible and balance the three dimensions of
sustainable development: the economic, social and environmental” [31]. The outcome document covers
the linkage between the social, economic and environmental dimensions of sustainable development in
numerous areas: it talks under prosperity that “economic, social and technological progress occurs in
harmony with nature”; it talks about achieving “economic growth, social development, environmental
protection and the eradication of poverty and hunger”; that “social and economic development
depends on the sustainable management of our planet’s natural resources”; to recognize “the link
between sustainable development and other relevant ongoing processes in the economic, social and
environmental fields”; that by 2030 “the resilience of the poor and those in vulnerable situations and
reduce their exposure and vulnerability to climate-related extreme events and other economic, social
and environmental shocks and disasters” should be built; that to “empower and promote the social,
economic and political inclusion of all, irrespective of age, sex, disability, race, ethnicity, origin, religion
or economic or other status” by 2030 and to “support positive economic, social and environmental
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links between urban, peri-urban and rural areas by strengthening national and regional development
planning” [31].

We see the outcome document Transforming Our World: The 2030 Agenda for Sustainable Development
as an opportunity for the field of EcoHealth to incorporate the balance between the economic, social and
environmental aspects of sustainable development within the triangle of human-animal-environment
relationships more visibly.

According to the outcome document Transforming Our World: The 2030 Agenda for Sustainable
Development “each country has primary responsibility for its own economic and social development
and that the role of national policies and development strategies cannot be overemphasized” [31].
This suggests that the role of national EcoHealth research and practice on the ground is important.
The international EcoHealth conferences could be a platform to discuss ever-changing problems of
such a global outcome, which is based on national actions. Indeed, the EcoHealth 2014 [43] and
2016 [44] conferences suggest a different focus in the discussion on EcoHealth.

The terms “sustainable consumption”, “sustainability indicators”, and “social sustainability”
are just three sustainability terms that were inadequately mentioned in the 647 articles from our
sample of the academic EcoHealth literature. It would be useful to engage with more sustainability
terms and phrases in a conceptual way because the discourse around any given sustainability term or
phrase could impact the ability of EcoHealth researchers and practitioners to fulfill their aim to make
environmentally-stable and socially-appropriate changes [34,43].

In the next section we discuss three sustainability terms and phrases that were present in more
than one percent of the n = 647 articles and why more coverage is warranted.

4.3. What Sustainability Terms and Phrases Were Covered but Could Have Had More Coverage?

There were n = 12 terms that were present in more than one percent of the n = 647 articles and
n = 10 of these were dealt with conceptually. However, the coverage was still lacking as the term
that was mentioned most—sustainable development—was still covered in less than 5% of the n = 647
articles. To discuss the three terms with the most hit counts further.

4.3.1. Sustainable Development

“Sustainable development” was used as a phrase n = 105 within n = 28 articles (Table 1).
This coverage included the foundations and goals of sustainable development such as human
health and biodiversity [41,50], and specific issues and applications of sustainable development,
including pollution in China and the environmental action plan of the European Commission
respectively [91,115]. The coverage of sustainable development within the 647 articles indicated
that EcoHealth seeks to determine how (un)sustainable development impacts health and in turn,
EcoHealth contributes to the goals outlined by the sustainable development discourse through
their consideration of human health and the environment [37,56]. According to Charron, the term
“sustainable development” takes into account the social and economic development needed to improve
human lives as well as the irreversible ecosystem degradation this is causing [34]. This dilemma and the
resulting desire to change the way in which people interact with the environment in order to achieve
sustainable change in human health and well-being is the very basis of the field of EcoHealth and is
demonstrated in the three main themes of the 2014 EcoHealth conference [43]. Given that the 2016
conference [44] aims to increase the collaboration between One Health and EcoHealth, it may be useful
to investigate what this could mean and how to engage with the concept of sustainable development.

The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31]
gives guidance on the focus of sustainable development in the next 15 years. The document is an
opportunity for the EcoHealth field to critically engage with that vision and explore what it means
for its three constituencies (human, animal, and environment). Indeed animals are, for example, only
mentioned once in the outcome document Transforming Our World: The 2030 Agenda for Sustainable
Development, which could be challenged by the EcoHealth community.
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4.3.2. Ecosystem Sustainability

The term “ecosystem sustainability” was mentioned n = 34 times in 20 articles (Table 1). The term
was used to look at the aspects that benefit ecosystem sustainability, such as the recognition of the
interdependence between long-term human existence and the health of ecosystems, as well as the
aspects needed for ecosystem sustainability including scientists and the interconnections between
them [63,67,69]. The coverage of ecosystem sustainability also highlighted many applications and
programs including the Adaptive Methodology for Ecosystem Sustainability and Health (AMESH) [59],
The Millennium Ecosystem Assessment [65], and The Network for Ecosystem Sustainability and
Health [96], which utilize or work towards ecosystem sustainability. The coverage of the term
“ecosystem sustainability” in the 647 articles indicates that the field of EcoHealth attempts to address
issues pertaining to ecosystem sustainability, in particular the interrelationship between conservation
medicine, human health and ecosystem sustainability [80,105]. However, given the importance of the
concept for the fulfillment of the EcoHealth vision according to our guiding documents, to mention
the term only 34 times in 20 articles seems to be insufficient. The coverage could have included
agro-ecosystem sustainability in more depth, for example, given that according to Charron, farmer’s
health and agro-ecosystem sustainability is a major challenge that the field of EcoHealth seeks to
tackle [34].

The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31]
mentions the term “ecosystem” n = 11 times; for example, the term ecosystem is used in Goal 15 as
follows: “protect, restore and promote sustainable use of terrestrial ecosystems”, “ensure sustainable
food production systems and implement resilient agricultural practices that increase productivity
and production, that help maintain ecosystems”, “water-related ecosystems”, “integrate ecosystem
and biodiversity values into national and local planning, development processes, poverty reduction
strategies and accounts”, and “mobilize and significantly increase financial resources from all sources to
conserve and sustainably use biodiversity and ecosystems” [31]. The outcome document Transforming
Our World: The 2030 Agenda for Sustainable Development mentions various sustainability terms that are
hardly visible in the n = 647 articles we covered and as such the outcome document is an opportunity
for the EcoHealth community to look at whether or not their view and focus on the ecosystem is in
sync with the ecosystem use within the outcome document.

4.3.3. Environmental Sustainability

The coverage of environmental sustainability highlighted the environmental sustainability
framework or approach, which employs many goals, including poverty reduction and universal
education [64,93]. In addition, the literature touched on competing priorities such as meeting the
growing demands on resources and ecosystem services [76], as well as several application examples
including Japan’s desire for both industrial development and environmental sustainability [76], and
the choices involving environmental sustainability made by water resource departments [116]. We see
the coverage of environmental sustainability as an essential in order to elucidate the fundamental
principles in the field of EcoHealth as outlined by Charron [34,37]. However only n = 6 articles engaged
with environmental sustainability on a conceptual level, which we posit to be low given the importance
of the term for the EcoHealth field.

The outcome document Transforming Our World: The 2030 Agenda for Sustainable Development [31]
mentions the term “environmental” n = 19 times and the term “environment” n = 15 times, often
as part of the three dimensions—social, economic, and environment of sustainable development.
This is another opportunity for the EcoHealth field to compare their vision of environment (and
environmental) with the vision of the outcome document.

153



Sustainability 2016, 8, 202

5. Conclusions

Sustainability is seen as one principle that is used to inform the field of EcoHealth to make
“ethical, positive and lasting changes (to environment-human interactions) which are environmentally
sound and socially acceptable” [34]. Our findings suggest that within our sample of n = 647 articles,
the academic EcoHealth literature has not yet engaged with many sustainability discourse terms.
Furthermore, the sustainability terms that are mentioned are hardly interrogated in a conceptual
way. This finding may be predictable given that the EcoHealth field has a diverse group of actors,
many of whom do not necessarily prioritize EcoHealth’s engagement with sustainability. As to future
opportunities, Parkes mentioned the important influence of international conventions, declarations
and assessments on the field of EcoHealth in 2012 [97]. The recent international outcome document
Transforming our world: the 2030 Agenda for Sustainable Development [31] is an opportunity for the actors in
the EcoHealth field that see sustainability as an important area of engagement to increase the theoretical
and practical engagement with sustainability discourses and terms, and to increase the visibility of the
EcoHealth field by contributing to the 2030 Agenda for Sustainable Development discourses.

Supplementary Materials: The following are available online at www.mdpi.com/2071-1050/8/3/202/s1,
Table S1: Total hit count and number of articles for all sustainability terms and phrases we found in the 647 articles
as well as sustainability terms that were present or not in the Brundtland report and the 2015 United Nations
outcome document Transforming Our World: The 2030 Agenda for Sustainable Development.
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Abstract: Many proponents of organic farming claim that it is a sustainable alternative to conventional
agriculture due to its reliance on natural agro-inputs, such as manure based fertilizers and organic
pesticides. However, in this analysis we argue that although particular organic farming practices
clearly benefit ecosystems and human consumers, the social context in which some organic farms
develop, limit the potential environmental benefits of organic agriculture. Specifically, we argue that
certified organic farming’s increased reliance on agro-inputs, such as organic fertilizers and pesticides,
reduces its ability to decrease global water pollution. We review recent research that demonstrates
the environmental consequences of specific organic practices, as well as literature showing that global
organic farming is increasing its reliance on agro-inputs, and contend that organic farming has its own
metabolic rift with natural water systems similar to conventional agriculture. We use a fixed-effects
panel regression model to explore how recent rises in certified organic farmland correlate to water
pollution (measured as biochemical oxygen demand). Our findings indicate that increases in the
proportion of organic farmland over time increases water pollution. We conclude that this may be a
result of organic farms increasing their reliance on non-farm agro-inputs, such as fertilizers.

Keywords: organic farming; metabolic rift; conventionalization thesis

1. Introduction

Organic farming is often put forth as a sustainable alternative to conventional agriculture, claiming
to rely on ecologically sustainable practices that are more in line with earth’s natural ecology [1,2]. This
has helped to increase the popularity of organic goods around the world, as sales on organic farms
have risen five-fold over the past decade and a half [3]. The recent success of organic farming is also
partially due to the rise in organic certification, a process whereby external entities, usually government
organizations, create a unified definition of organic farming to regulate the practices used by farmers
and help consumers identify organic goods [2,4,5]. While there are clear merits to having a cohesive
definition of organic farming, some have argued that certification is being used to integrate the organic
industry into to the agribusiness industry by regulating standards in a way that increases the economic
viability of organic agriculture. Specifically, some researchers have suggested that organic certification
leads to a “conventionalization” of the organic market, by watering down standards and increasing
the use of inputs produced off farm, such as non-synthetic fertilizers and pesticides, to reduce the
risk of direct farm investments [6–8]. If tilling methods and fertilizer management practices are
being refashioned on organic farms to serve economic interests over ecological interests, then the
ability of nations to reduce specific environmental hazards caused during agricultural production
by shifting toward organic practices may be weakened. In particular, it has been noted that even
though organic goods have clear environmental benefits in terms of biodiversity protection and human
health [9–11], they can have similar, and in some instances higher levels of nitrate leaching as their
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conventional counterparts if certain practices (e.g., seasonal crop rotations and manure management)
are not implemented properly [10–14].

To this end, we draw on an environmental sociological theory known as metabolic rift [15],
to demonstrate how the conventionalization of the organic market may limit the ability of organic
farming to address some of the ecological cost of agricultural production. Specifically, we contend
that the conventionalization of organic farming reduces its ability to mend the metabolic rift between
agriculture and natural water systems. We empirically test our assumption using a fixed-effects panel
regression model to examine whether increases in the percentage of organic farmland cross-nationally
from 2003–2007 reduced biochemical oxygen demand (BOD) in water, while controlling for population,
percent urban population, and gross domestic product GDP (social components known to drive
various environmental impacts including BOD).

2. Organic Farming and the Conventionalization Thesis

The rise of certified organic farming has been met with many criticism by social scientists. The
most prevalent criticisms have been brought forth by scholars developing the conventionalization
thesis, which hypothesizes that as certified organic farming grows, it begins to mimic conventional
agricultural practices. The term conventionalization was first proposed by Buck et al. [6] to describe the
changes occurring within organic agriculture in California. The authors utilized the concept to convey
the transition of organic farming from an idealistically driven counter cultural movement, to a slight
variant of conventional agriculture. Buck et al. [6] and Guthman [7], found that organic farming was
increasingly becoming industrialized, relying on non-farm inputs, such as machinery, fertilizers, feed,
agrochemicals, and resource substitutions, to stimulate production. This resulted in a bifurcation of
the organic market, creating of two organic systems—one more in line with the original ideals of the
movement that emphasized local small scale farming, direct consumer sales, and prohibited the use of
non-farm inputs, and another economically driven market that helped to integrate organic agriculture
into the agribusiness industry.

More recently, the conventionalization thesis has been expanded to focus on global organic
practices. For example, Best [16] found that newer organic farms in Germany show signs of
conventionalization, noting that newer organic farmers tended to use slightly larger farms and had
more specialized operations. Additionally the author found that recent adopters did not share the
same “pro-environmental” values as earlier farmers. Flaten et al. [17] similarly found that newer
organic dairy farmers in Norway used more concentrates and had higher milk production yields,
highlighting that while all organic farmers shared favorable views toward the environment, older
farmers had much stronger views and placed more emphasis on soil fertility, fertilizers, and pollution.
Läpple and Van Rensburg [18] in Ireland, also found that late adopters of organic farming expressed
lower environmental values and were much more profit driven than early or medium adopters.
In the Netherlands DeWit and Verhoog [19] found that conventional agro-food commodity chains
were increasing and the use of non-farm inputs in organic farming. Specifically, the authors noted that
conventional fertilizers were consistently being used in organic pig and poultry production.

These studies, although specific to particular locations, demonstrate a potential shift in organic
farming practices globally. Furthermore, if these practices are becoming more prevalent globally,
they may alter the ability of organic farms to reduce water pollution. Below we discuss the ecological
implications of organic farming practices versus conventional farming specifically in regards to water
pollution, to demonstrate the environmental impacts of organic agricultural practices.

3. Organic Agriculture and Water Pollution

Agriculture is one of the largest contributors to global water pollution. It increases the amount of
organic contaminants found in natural water systems and produces chemical imbalances through the
extensive use of pesticides and fertilizers [14]. Pesticide runoff is known to increase bioconcentration,
which is the accumulation of chemicals on or in organisms, and biomagnification, where chemicals
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become more concentrated as they move up the food chain in ecosystems and may induce biodiversity
loss [20]. While a lot of organic farms do use pesticides [2,4,5], organic pesticides have not been linked
to water pollution, and there are currently no studies finding a clear relationship between organic
pesticides and water pollution. Thus at this time, there is no reason to believe use of organic pesticides
increases water pollution.

Organic fertilizers that contain nitrogen and phosphate on the other hand, can leach into soil and
create algal blooms in surface water, causing overall oxygen levels in water to decline, which also
can result in biodiversity loss in natural water systems [21]. This process often occurs when water
drains through soil, taking with it the nitrates contained in the soil. Organic fertilizers, such as animal
manures that contain nitrogen, have specifically been linked to nitrate leaching when nitrate is added
to soil while drainage is occurring, when more nitrate is supplied than needed for a crop to grow, and
when there is a lack of synchrony between nitrogen supply and crop uptake [9]. Shepard et al. [9] also
notes that “if soils are left bare during fall or crops are poorly developed, there will not be an effective
rooting system to utilise the soil N that is mineralised after harvest and this will be at risk of leaching
over the winter” (p. 37).

Some studies that observe levels of nitrate leaching between organic and conventional farms argue
that organic farms have lower levels of nitrate leaching due to overall lower inputs of nitrogen [9,22–24],
however, the bulk of these studies relies on data from specific organic and conventional farms and
were conducted prior to what recent research that is seen as the conventionalization period of organic
practices. Furthermore, studies conducted during this same period noted that in some instances
organic agriculture had similar or higher leaching rates than conventional farms. For instance,
Kristensen et al. [25] showed that the average nitrate content in soils between conventional and organic
farms that used manure-based fertilizers in fall was slightly higher in organic farms, and far higher in
organic farms versus conventional farms that did not use manure-based-fertilizers. Condron et al. [26]
found in simulations that nitrate losses were similar between conventional and organic farms during
rotations in New Zealand. Stopes et al. [27], also found that during rotations nitrate leaching was
similar for conventional and organic farms that used under 200 kilograms per hectare of fertilizer, but
were greater for organic farms receiving more than 200 kilograms per hectare of fertilizer. More recent
studies have also concluded that nitrate leaching is similar and in some instances slightly higher on
organic farms [12,13]. For example, Tuomisto et al. [14] in a systematic study of research observing
the environmental impacts between organic and conventional farms, concluded that nitrate leaching
per unit of area was 31% lower on organic farms, but 49% higher per unit of product on organic farms.

Comprehensively, these studies demonstrate the degree to which water pollution derived from
nitrate leaching is induced by conventional and organic farming. Furthermore, they reveal that in
order for organic farms to have lower levels of nitrate leaching than conventional farms, they must use
specific management practices, which include seasonally conscious crop rotations as well as careful and
limited inputs of nitrate-based fertilizers. While organic farming is often promoted as an agricultural
method more in line with Earth’s natural ecology, the requisites for this are diverse and complex, and
may be limited based on the social context in which organic farms are developed. For instance, the
conventionalization thesis has revealed that over time organic farmers have become less concerned
with the environment, less strict about farming practices, and more economically motivated [6,17,18].
These trends produce an organic agricultural system that is less cognizant of the practices necessary
to reduce bio oxygen demand in water, due to decreasing concern about and application of methods
necessary to combat nitrate leaching. Additionally, the processes of conventionalization work to
increase the size of organic farms, and the concentration of inputs used on organic farms. Based
on criticisms of proponents of the conventionalization thesis and the analyses of natural scientists
regarding the practices necessary to reduce nitrate leaching, it is reasonable to believe that organic
farming may not function as a counter-force to all forms of water pollution derived from agricultural
production, but in fact perpetuate specific types of water contamination. Below we further develop
this argument using the environmental sociological theory metabolic rift.
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4. Organic Farming’s Metabolic Rift

Metabolic rift was developed by John Bellamy Foster [15] to refer to Marx’s expression of the
“irreparable rift in the interdependent process of social metabolism” [28] (p. 949). The term is based on
Marx’s writings regarding metabolism and the development of soil chemistry and the use of fertilizer
in agricultural production. Foster argues that Marx acknowledged the growing contradictions between
capitalism and nature in his observation of Liebig’s work and the British agricultural revolution. There,
Marx proposes that capitalism is breaking the natural laws of sustainability in its use of fertilizers to
restore nutrients to the soil that were lost during large scale agricultural production. Marx also accuses
“large landed property” of “reducing the agricultural population to an ever decreasing minimum” and
as a result, the concentration of populations in cities, leads to “a squandering of the vitality of the soil”
(because all soil nutrients end up in city sewers rather than the land) [28] (p. 949). He further contends
that “The way that the cultivation of particular crops depends on fluctuations in market prices and the
constant change in cultivation with these prices—the entire spirit of capitalist production, which is
oriented towards the most immediate monetary profits—stands in contradiction to agriculture, which
has to concern itself with the whole gamut of permanent conditions of life required by the chain of
successive generations” [28] (p. 754). In essence, as Foster [15] notes, Marx argues that the application
of market values to agricultural production contradicts the ecological forces that sustain farm systems.
This included the ever increasing size and scale of farms as well as enhanced reliance on non-farm
inputs, such as nitrates, phosphates, and potassium derived from manure and guano that are added to
soil to maintain and increase fertility.

While Marx’s concern with the application of fertilizers was on soil sustainability rather than
water pollution produced from nitrate leaching, the notion of metabolic rift has also been further
developed to explore capitalism’s inherent contradiction with sustainability. Clark and York [29] apply
the term rifts and shifts to the process “whereby metabolic rifts are continually created and addressed
(typically only after reaching crisis proportions) by shifting the type of rift generated” (p. 17). They
argue that “To the myopic observer, capitalism may appear at any one moment to be addressing some
environmental problems, since it does on occasion mitigate a crisis. However, a more far-sighted
observer will recognize that new crises spring up where old ones are supposedly cut down” [29] (p. 17).

We expand on this argument, and contend that the socioeconomic conditions influencing
organic agriculture mirror those influencing conventional agriculture, as a result, the environmental
degradation developed by organic agriculture is similar to the environmental degradation of
conventional agriculture. For instance, just as the metabolic rift observed by Marx was a result
of the town-country divide, which was addressed by increasing the amount of non-farm inputs used in
agriculture, we argue that conventional organic farming is a refashioning of this metabolic rift, relying
on natural rather than synthetic inputs. This is to say that the production of industrial organic farming
(the conventionalized cousin of the original organic movement) is simply a change in the technology
used in agriculture’s previous metabolic rift, shifting to the use of natural inputs (ironically the inputs
observed in Marx’s original analysis) instead of synthetic inputs. However, agriculture’s metabolic rift
was never about the inputs, but the structural processes necessary to maintain society’s destructive
relationship with nature. Thus in order to address industrial agriculture’s rift with nature, nations
must address the economic as well as technological context of agriculture. Before discussing how we
model and test these assumptions, we briefly review previous research using metabolic rift theory and
discuss how our research builds on this tradition.

Metabolic rift theory has been used by social scientists to contextualize the environmentally
hazardous outcomes of various forms of social organization. For example, Mancus [30] examined
the metabolic rift in global agriculture markets. He argues that structure of industrial agriculture,
which is defined by the overuse and dependence of inorganic nitrogen fertilizer, has breached the
social metabolism between society and the nitrogen cycle, creating massive environmental pollution
in natural water ways and soil erosion. In a similar vein, Gunderson [31] applies metabolic rift
theory to analyze large-scale livestock production, showing how the environmental impacts of
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industrial livestock production increase greenhouse gas emissions, and pollute natural water systems.
Clausen and Clark [32] apply metabolic rift theory to marine systems, demonstrating how intensified
production of aquaculture systems and overfishing practices pollute natural water systems and reduce
aquatic biodiversity.

Others have expanded metabolic rift theory by focusing on the historical development of science
and technology. For instance, Clark and York [33] focus on the historical development of science and
technology to explain the metabolic rift between industrial civilization and the carbon cycle. Moore [34]
provides a historical examination of environmental history using metabolic rift theory to explain the
rise of global capitalism and the development of the world system.

In a fashion similar to these works, we apply metabolic rift theory to further explore the rift
between modern social organizations and the natural environment. We expand the theory of metabolic
rift by examining how it offers critical insights into mechanisms of sustainability, specifically, organic
agriculture. Additionally, we adopt the conceptual framework of rifts and shifts to explain how organic
farming is a result of shifting industrial agriculture’s rift from synthetic agrochemicals to organic
practices. We argue that the process of conventionalization, specifically, the vertical and horizontal
integration of the organic market, mirrors the structure of the conventional agricultural industry
by increasing organic farms’ reliance on non-farm inputs. In turn, these inputs help to increase the
economic viability of the organic market by increasing the financial gains of organic pesticide and
fertilizer manufacturers [6]. This leads conventionalized organic farms to produce the same metabolic
rift that Marx identified in his observations of the British agricultural revolution.

5. Hypotheses

Based on the theory discussed above we hypothesize that as the proportion of organic farming
increases over time, it becomes more conventionalized, resulting in an expansion in industrial
agriculture’s rift to water ecosystems. To this end we ask if there is a positive correlation between
organic farming and water pollution. The contrasting hypotheses we test are:

H1: Increases in the proportion of certified organic farmland is correlated positively with
biochemical oxygen demand.

H2: Increases in the proportion of certified organic farmland is correlated negatively with
biochemical oxygen demand.

We attribute hypothesis 1 to the conventionalization thesis and the theory of rifts and shifts,
where the vast majority of certified organic farmland is increasing biochemical oxygen demand in
water due to weak management practices and a shift in the technological methods used in farming.
Hypothesis 2 assumes that certified organic farmland is in fact working as a counterforce to the
environmental hazardous effects of agriculture and reducing water pollution such as biochemical
oxygen demand.

6. Methods

To test our hypotheses we use a fixed-effects panel regression (for nations where sufficient data is
available) including time dummies with robust standard errors adjusted for clustering by nation from
2002–2007. A fixed-effects panel model with time dummies controls for any unobserved, time-constant
features particular to each nation, as well as events factors that change over time but that do not vary
across nations, such as international commodity prices.

The logic of our modeling approach is based on the STIRPAT framework [35–43]. STIRPAT
was first developed by Dietz and Rosa [44] as a reformulation of the popular IPAT equation to
gauge how population (P), economic growth or affluence (A), and technology (T) affect the scale of
environmental impacts (I). STIRPAT is a stochastic model that assumes environmental impacts are a
multiplicative function of population, affluence, and technology, but does not assume that each factor
has a proportional effect, STIRPAT thereby allows for hypothesis testing. In STIRPAT analyses each
variable is converted to natural logarithmic form, since an additive model with logarithims is equivalent
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to a multiplicative model with variables in original units. STIRPAT is therefore an elasticity where beta
coefficients represent a proportional rate in the dependent variable (here environmental impact) for
every one-percent change in the independent variable corresponding to the beta coefficient [41,43].
The fixed-effects model specification is therefore:

lnyit “ β1lnpxitq ` β2lnpxitq . . . βklnpxitkq ` μi ` wt ` eit

Here the subscript i represents each unit of analysis (nation) and the subscript t the time period,
yit is the dependent variable in original units for each nation at each point in time, xitk represent
the independent variables in original units for each nation at each point in time, βk represents the
elasticity coefficient for each independent variable, ui is a nation specific disturbance term that is
constant overtime (i.e., the nation specific y-intercept), wt is a period specific disturbance term constant
across nations, and eit is the stochastic disturbance e term specific to each nation at each point in time.
Our model is specified below:

Biochemical oxygen demandit = βpopulationit + βGDP per capitait + βpercent urban populationit

+ βpercent organic hectares of total agricultural landit + μi + wt + eit

7. Dependent Variable

In this study, water pollution is the dependent variable and a proxy for environmental degradation.
We measure water pollution via biochemical oxygen demand (BOD) (in thousands of kilograms
per day) which is the amount of oxygen microorganisms in water needed to break down waste in
natural water systems. Organic material in water comes from a variety of sources, such as plant, animal,
and/or human waste and industrial activities. While the organic materials are in the water, metabolic
processes of bacteria break down the waste over time [44]. During these process, a certain amount of
dissolved oxygen is consumed. BOD measures the amount of oxygen consumed by microorganisms
to decompose waste. Waters with high amounts of waste correspond to a high BOD because a large
number of microorganisms are necessary to breakdown the waste. High BOD rates put other aquatic
life at risk due to reduced oxygen availability. Nitrates and phosphates are important elements that
contribute to the amount of BOD found in natural water systems [44]. BOD measurements are one of
the most reliable pollution indicators because it is relatively inexpensive to measure. In addition, BOD
measurements are traditional starters for industrial pollution control within nations and are widely
used in across nations [25]. Our data for BOD comes from the World Bank’s environmental indicators
website [45]. The World Bank’s data on BOD started as continuation of Hettige et al. [25] attempts to
measure the amount of industrial pollutants found in natural water systems globally. To achieve this,
the authors gather data on BOD levels in natural water systems from multiple nations, when/where
data was available. The World Bank continued this aggregation through 2007.

8. Key Independent Variable

Our key independent variable in this analysis is proportion of organic farmland, which estimates
the amount of the organic hectares divided by the total farming hectares. The data for organic
agricultural land was obtained from Organic World Statistics [46]. Data on certified organic agriculture
is obtained from the SOEL/FiBL/IFOAM survey. Certified organic farming refers to both the certified
in conversion areas and the certified fully converted areas. A major drawback of this data is that
definitions of organic may vary across countries and data are gathered using various methods
(e.g., surveys, secondary data, experts, etc.) thus we interpret the results presented here cautiously.

9. Additional Independent Variables

GDP per capita is a control variable to account for a country’s economic standing and was
gathered from the World Bank [45]. The variable was measured in constant 2005 US dollars. GDP
per capita is a standard control variable for most environmental impacts analyses. Environmental
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sociological theories of the treadmill of production and world-systems suggest economic development
to be a major structural driver of environmental degradation [43]. Previous research on water pollution,
ecological footprints, carbon dioxide emission, and energy consumption find GDP per capita to be a
positive predictor [25,38–43,47] (Earlier models not shown here were estimated with a quadratic term
for GDP per capita and urbanization, however neither was found significant in a two-tailed test).

Population and urbanization are additional control variables representing important national
demographic factors and were collected via the World Bank. Previous research on nature/society
have found population to be a significant factor [39–43,47]. Urbanization is included as a control
variable to evaluate the level of a country’s urbanization. Number of persons living in urban areas
is estimated as the total persons living in urban areas divided by the total population. Additionally,
we included urbanization as a control variable to serve as a proxy for the number of sewage systems
and industrial processes that contribute to BOD [25]. Prior research has shown urbanization to be a
significant predictor for environmental impacts. Table 1 includes a summary of descriptive statistics
for all dependent and independent variables.

Table 1. Descriptive statistics of variables in raw form.

Variables Mean Standard Deviation Minimum Maximum

Biochemical oxygen demand 234,006.8 774,215.3 131.9 8,800,000
Proportion organic land 0.1 1.4 0.00003 14.5
Population 3.67 ˆ 107 1.16 ˆ 108 87,276 1.30 ˆ 109

GDP per capita 11,297.4 12,804.6 118.1 74,220.4
Percent urban population 61.4 20.8 11.6 100

Note: N = 274.

10. Results

As noted above, the fixed-effects models presented below control for omitted factors that vary
cross-nationally but are temporally invariant, such as geographic, climatic, and geological factors,
as well as the effects of the historical legacy preceding the periods examined here (e.g., the era during
which a nation began to industrialize agriculture). The models, therefore, control for temporally
invariant characteristics unique to each nation. Additionally, the models control (via the time
dummies) for cross-sectional invariant factors that change over time, such as international prices
of resources. Thus, these models focus on change over time within nations, not on cross-sectional
differences. All variables (except dummy variables) are in natural logarithmic form, which makes this
an elasticity model.

The results from our analysis are reported in Table 2. We present R-squared within and the
highest variance inflation factor (VIF) for each model. Within R-squared measures the variation of BOD
within countries explained by the independent variables. In fixed-effect panel analyses, R-squared
within is a better measurement than R-squared overall because fixed-effects disregards between unit
variation [40]. The variance inflation factor measures the amount of multi-collinearity, note that none
of our independent variables reached a VIF of 10 or higher. This means that our coefficients are not
substantially affected by a collinear relationships [48].

Our results show support for H1, (although they do not confirm it) which provides evidence
for our theoretical assumption that global conventionalization of organic farming is increasing,
not reducing agriculture’s metabolic rift with respect to water ecosystems. Specifically our model
demonstrates that as a country’s organic land increases there is a corresponding increase in BOD
while holding constant population, urbanization, and GDP per capita, indicating that the rift of water
pollution in the water cycle is enhanced through organic farming. It is important to note that our
coefficient for proportion organic farmland is close to zero, meaning that organic farming may have a
significant but negligible effect on BOD. Of course, importantly, the coefficient is not negative, clearly
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ruling out H2. While these results support our theoretical assumptions, they must be understood with
caution as they do not assess the specific types of practices conducted on organic farms.

Table 2. Fixed-effects panel regression coefficients predicting Biochemical Oxygen Demand.

Independent Variables Logged Coefficients (SE)

Population 1.308 ***
(0.467)

Percent urban population 1.032 *
(0.438)

GDP per capita squared 0.169 **
(0.054)

Proportion organic land 0.018 ***
(0.003)

R-squared within 0.266

High VIF 1.003

N 277

* p < 0.05; ** p < 0.01; *** p < 0.001 (two-tailed tests).

Population, GDP per capita, and urban population were also found to be significant predictors on
BOD, which is consistent with the findings of previous STIRPAT analyses [35–43]. Specifically we find
that a one percent increase in GDP per capita corresponds with a .169 percent increase in BOD. We
also find that a one percent increase in population results in a more than 1.3 percent increase in BOD,
indicating that there an elastic relationship between BOD and population. Similarly, we find that a
one unit increase in the percent of urban population corresponds to a one percent increase in BOD,
meaning that not only is population a powerful contributor to BOD but specifically urban population.
Previous research on BOD found similar results from control variables [47].

Our results support the findings of soil scientists who have found that specific organic
management practices lead organic farms to have higher or similar levels of nitrate leaching as
conventional farms [10,12,13,27]. Additionally our results support the findings of social scientists
who argue that organic farming is becoming increasingly reliant on non-farm inputs such as organic
fertilizers [6–8,16–19]. However, these results may also suggests that shifts toward organic farming are
correlated with BOD but have not increased enough to counteract the amount nitrate leaching that
occurs from conventional farming.

11. Discussion and Conclusions

Here we have reviewed literature that argues certified organic farms are becoming increasingly
reliant on non-farm inputs, such as organic fertilizers [6–8,16–19], as well as literature demonstrating
that some organic farming practices contribute to nitrate leaching [10,12,13,27]. We have also reviewed
literature demonstrating how nitrate leaching contributes to water pollution and can increase the
biochemical oxygen demand in natural water systems. Although shifting agricultural land toward
organic land has the potential to reduce levels of BOD, due to specific organic management practices
that limit the use of non-farm inputs, we have found that between 2002 and 2007 increasing the
proportion of organic farmland has not reduced BOD. Specifically, we have measured the average
rate per day of BOD in natural water systems within countries and have found that increasing the
proportion of organic farmland increases BOD levels.

To better interpret this finding, we use the theory metabolic rift and argue that the
conventionalization of organic farming reproduces industrial agriculture's rift with water ecosystems.
Specifically, we contend that the increased use of non-farm inputs to maintain soil fertility on organic
farms replicates conventional agriculture’s metabolic rift, and as a result, the development of organic
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farming over time has only increased water pollution rather than reduce it. These results do not
mean that shifting agricultural production toward organic practices will never reduce water pollution,
however they do demonstrate a potential problem in current trends within the organic sector of the
agricultural industry. Social science research conducted in different nations has found that over time
new farmers participating in the organic industry are less cognizant of on-farm practices that maintain
soil fertility and limit the necessity of ago-inputs [8,16,18]. This trend must be addressed if organic
farming is going to be a sustainable alternative to conventional agriculture and limit water pollution.
We believe future regulations aimed at reducing water pollution from agricultural production should
address both the natural and social context in which agricultural systems progress in order to develop
a more environmentally sustainable agricultural system.
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Appendix A

Table A1. Summary of countries and years.

Country Year

Albania - - - 2005 2006 -
Argentina 2002 - - - - -
Austria 2002 2003 2004 2005 2006 -
Azerbaijan - 2003 2004 2005 2006 2007
Belgium - - 2004 2005 2006 -
Bulgaria 2002 2003 2004 2005 2006 2007
Chile 2002 2003 2004 2005 2006 -
China - 2003 2004 2005 2006 2007
Colombia 2002 2003 2004 2005 - -
Croatia 2002 2003 2004 2005 2006 2007
Cyprus 2002 2003 2004 2005 2006 2007
Czech Republic 2002 2003 2004 2005 2006 -
Denmark 2002 2003 2004 2005 2006 -
Ecuador 2002 2003 2004 2005 - -
Estonia 2002 - 2004 2005 2006 2007
Fiji 2002 2003 2004 - - -
Finland 2002 2003 2004 2005 2006 -
France 2002 2003 2004 2005 2006 -
Germany 2002 2003 2004 2005 2006 -
Greece - - 2004 2005 2006 -
Ghana - 2003 - - - -
Hungary 2002 2003 2004 2005 2006 -
Indonesia - 2003 2004 2005 2006 -
Iran 2002 - - 2005 - -
Ireland 2002 2003 2004 2005 2006 -
Israel 2002 2003 - - - -
Italy 2002 2003 2004 2005 2006 -
Japan 2002 2003 2004 2005 - -
Jordan - - - 2005 2006 2007
Kazakhstan - - 2004 2005 2006 2007
Kyrgyz Republic - - - - - 2007
Lativa 2002 2003 2004 2005 2006 2007
Lithuania 2002 2003 2004 2005 2006 2007
Luxembourg 2002 2003 2004 2005 2006 -
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Table A1. Cont.

Country Year

Macedonia, FYR - - - - 2006 2007
Madagascar - 2003 2004 2005 2006 -
Malaysia - 2003 - - 2006 -
Malta - - - 2005 - -
Mauritius 2002 2003 2004 2005 2006 2007
Morocco 2002 2003 2004 2005 2006 2007
Netherlands 2002 2003 2004 2005 2006 -
New Zealand 2002 2003 2004 2005 2006 2007
Norway 2002 2003 2004 2005 2006 -
Pakistan - - - - 2006 -
Panama - - 2004 2005 - -
Paraguay 2002 - - - - -
Philippines - 2003 2005 - -
Poland 2002 2003 2004 2005 2006 -
Portugal 2002 2003 2004 2005 2006 -
Romania 2002 2003 2004 2005 2006 2007
Russian Federation 2002 2003 2004 2005 2006 2007
Saudi Arabia - - - - 2006 -
Slovak Republic - - - - 2006 -
Slovenia 2002 2003 2004 2005 2006 2007
South Africa 2002 2003 2004 2005 2006 2007
South Korea 2002 2003 2004 - 2006 -
Spain 2002 2003 2004 2005 2006 -
Sri Lanka - - - - 2006 -
Sweden 2002 2003 2004 2005 2006 -
Syrian Arab
Republic 2002 2003 2004 2005 2006 2007

Tanzania - 2003 2004 2005 2006 2007
Thailand 2002 - - - 2006 -
Turkey 2002 2003 2004 2005 2006 -
Ukraine - 2003 2004 2005 2006 2007
United Kingdom 2002 2003 2004 2005 - -
United States 2002 - 2004 2005 2006 -
Vietnam - 2003 2004 2005 2006 2007
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Abstract: How are environmental policy goals implemented and sustained in the context of political
stagnation surrounding national climate policies in the United States? In this paper, we discuss
Ecological Modernization Theory as a tool for understanding the complexity of climate governance
at the sub-national level. In particular, we explore the emergence of hybrid governance arrangements
during the local implementation of federal energy efficiency programs in US cities. We analyze
the formation and advancement of programs associated with one effort to establish a sub-national
low carbon energy policy: the Energy Efficiency and Conservation Block Grant (EECBG) program
administered by the US Department of Energy. Our findings highlight the diverse range of
partnerships between state, private, and civil society actors that emerged through this program
and point to some of the challenges associated with collaborative climate governance initiatives at
the city level. Although some programs reflected ecologically modern outcomes, other cities were
constrained in their ability to move beyond the status quo due to the demands of state bureaucracies
and the challenges associated with inconsistent funding. We find that these programs cultivated
hybrid arrangements in an effort to sustain the projects following the termination of federal grant
funding. Overall, hybrid governance plays an important role in the implementation and long-term
sustainability of climate-related policies.

Keywords: ecological modernization; environmental state; collaborative governance; hybrid
arrangements

1. Introduction

What types of environmental governance arrangements are viable alternatives when top-down
approaches are inadequate or unsuccessful in responding to environmental issues? Efforts to address
environmental problems depend on the political and economic contexts in which they are developed
and implemented. As recent United Nations climate negotiations have highlighted, nation-states vary
in their ability to reach consensus on how to take action on climate issues as well as in their ability
to enact effective policies. For example, despite its status as a world leader, the United States has
struggled to implement substantive environmental policies in recent years. In particular, efforts to pass
a national climate change policy through the US Congress have been unsuccessful. Since the Kyoto
Protocol entered into legal force on 16 February 2005, the US Congress has repeatedly failed to enact
proposed climate change policies [1].

At the same time, the Administrative branch of the US government has struggled to implement a
climate policy that reduces carbon dioxide emissions. The Obama Administration has maintained a
commitment to achieving significant greenhouse gas reductions (17 percent by 2020 and 32 percent
by 2030), goals initially established in 2009 and reiterated again in the President’s Climate Action
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Plan in 2013 [2,3]. Because these regulations have faced staunch Republican opposition and have
been the target of legal challenges led by energy industry interests, President Obama has relied on
executive powers that can be exercised without the involvement of the US Congress [4,5]. For example,
the White House has issued numerous executive orders addressing climate-related goals including
state-level climate preparedness [6], climate-resilient international development [7], reduction of
federal greenhouse gas emissions [8], and preparations for climate change impacts [9]. With the
upcoming national election in 2016, it is unclear the degree to which the Obama Administration’s
efforts will be sustained. Only the passage of climate legislation through both houses of the US
Congress will ensure that the Federal Government continues to take meaningful action to mitigate
climate change.

In the absence of significant progress toward a national climate change policy in the United States,
progress has taken place at the sub-national level [10,11]. Much of this progress has been achieved
through collaborative partnerships between government agencies, civil society groups, and the private
sector, or what some scholars call hybrid arrangements [12,13]. These hybrid arrangements are especially
apparent in US cities that have implemented sustainability and carbon reduction initiatives [14–16].
In this study, we focus on one federal initiative that supports US cities in the implementation of low
carbon policies: the Energy Efficiency and Conservation Block Grants (EECBGs) that were funded by
the American Recovery and Reinvestment Act of 2009.

This paper explores how one type of environmental governance—hybrid arrangements at the
sub-national level—can achieve environmental policy goals when state-led initiatives are unsuccessful.
We apply the lens of Ecological Modernization Theory (EMT), which proposes that environmental
crisis can be addressed through institutional reforms, technological innovation, and governance
arrangements that link state, private sector, and civil society actors [17]. Previous research has shown
that ecologically modern hybrid arrangements have emerged at the subnational level; this study builds
on this work to consider the complexity of these arrangements, the consequences of collaboration
between multiple state and non-state actors, and the effectiveness of such arrangements within the
context of global climate governance regimes. We begin by reviewing debates within environmental
sociology over the ability of the state to resolve environment crisis and present a brief overview of
the broader literature on environmental governance. Then, we present an overview of EMT, focusing
in particular on the notion of hybrid arrangements and their development at the city level. After
presenting details about the data and methods used to assess how the low carbon energy policies
initially funded by the EECBG program were implemented, we present findings from research on
the city-level programs supported by the competitive grants component of this program. This paper
concludes by discussing how these specific programs were developed and implemented through
partnerships between federal energy efficiency programs, local agencies, organizations, and businesses.
We explore the benefits and challenges associated with these partnerships and describe how they
facilitated program sustainability after the federal funding ended.

1.1. Environmental Governance

The question of how best to respond to environmental crisis has been central to environmental
sociology since the field emerged in the 1970s [18]. Whereas some scholars have argued that
industrialization and economic growth are inherently harmful to the environment [19–23], others
have proposed that continued economic development and modernization are prerequisites for
environmental protection [24–27]. The question of whether the state can resolve environmental
crisis has been a major focus of these debates. For example, the political economy perspective that state
responses will always prioritize the economy over the environment stands in stark contrast to theories
of the environmental state, which explore how environmental protection functions as an economically
beneficial process and basic responsibility of industrialized nation-states [19,22,23,28–30].

In the context of 1990s debates over state failures in effectively coping with the challenges of
modernity and industrialization, the bulk of the responsibility for environmental protection shifted
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toward private economic and civil society actors [31,32]. Although the environmental state has
expanded its responses to environmental problems in recent decades [33], concerns about the efficacy of
top-down environmental policy approaches remain highly relevant. Given what Fisher and colleagues
identify as the “inability of national regulators to address successfully environmental problems in the
decision-making process, and effectively enforce the decisions already made,” alternative approaches
to environmental governance will be crucial in moving forward with meaningful action on climate
change, pollution control, and other urgent environmental issues [34] (p. 146).

It is rare for states to act alone in implementing and enforcing environmental policies. Instead,
environmental governance is carried out through complex collaborations among state, market, and civil
society actors [14,31,35–39]. Overall, scholars have documented a shift away from government toward
governance of environmental issues in industrialized countries [40,41]. In contrast to government
“command and control” over decision-making and policy implementation, governance refers to the
complex, reciprocal array of arrangements between state, non-governmental, and individual actors
that emerge through the definition and pursuit of collective political goals [11,14]. As Koontz and
colleagues explain, “government, as a formal institution of the state, ceases to hold sole power through
command and control mechanisms, thereby shifting to governance, a process that takes place through
the collective action of a variety of participants, all of whom retain some control over decision making
or implementation” [37] (p. 6, emphasis authors’ own). In the context of this study, environmental
governance refers to the “set of regulatory processes, mechanisms, and organizations through which
political actors influence environmental actions and outcomes” [42] (p. 298).

Research on environmental governance spans a range of disciplines including ecology, economics,
geography, political science, and sociology. At the broadest level, debates within this literature have
centered around which actors are best suited to participate in environmental governance efforts.
Advocates of community-based resource management, for example, contend that communities will
be more sustainable and democratic in the management of their local environments than states or
corporations [43–46]. From this perspective, communities have stronger interests in ensuring the
quality of the resources upon which they depend, deeper knowledge of how best to manage those
resources, and pre-established governance practices that are already understood by local actors [47–49].
However, critics of voluntary conservation measures have argued that the state and its policies
play a crucial and protective role by maintaining environmental standards and limiting corporate
access to natural resources [50,51]. The success of market-based approaches such as incentives, taxes,
voluntary agreements, and certification programs has also been reliant on the ongoing presence of
effective governmental leadership [52–55]. Further, scholars have questioned whether market-based
approaches lead to equal benefits for all, or simply increased benefits from those who are already
making a profit [56].

Governance approaches that establish partnerships and shared responsibility for environmental
protection across state-market-society divisions, or what Lemos and Agrawal call “cogovernance”
strategies, represent a middle ground between top-down (state-led), market-based (economic), and
bottom-up (community-based) environmental governance [42]. By including a range of stakeholders
from the start, these approaches facilitate the participation and cooperation of actors that may be
excluded from more hierarchical arrangements [57–59]. One example is collaborative governance,
which Ansell and Gash define as involving “one or more public agencies” working toward policy
goals by collaborating with “non-state stakeholders in a collective decision-making process that is
formal, consensus-oriented, and deliberative” [39] (p. 545). Moving beyond traditional public-private
partnerships that focus predominantly on providing services to consumers, collaborative governance
aims to set the agenda for policymaking and implementation. In particular, collaborative governance
may emerge as a deliberate decision-making and management strategy in cases where consensus
cannot be reached (what Ansell and Gash call “policy deadlock”) or where policy makers foresee
implementation as being potentially difficult (p. 553).
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There are notable limitations to environmental governance. Some scholars argue that emergent
governance arrangements are simply reorganizations of existing power distributions that do little
to include new or underprivileged actors [60]. Scholars have also questioned whether democracy is
limited when the complex bureaucracies produced under hybrid arrangements require stakeholders
to possess a certain level of expertise in order to participate [61]. Further, the complexity of hybrid
arrangements veil the fact that important actors are still excluded from the process [62]. It is important
to consider whether governance arrangements fit the requirements of deliberative democracy, or
whether elite actors are given more voice over environmental decision-making than actors who have
little “veto power” [42]. Despite the challenges associated with forging partnerships across uneven
levels of power, environmental governance strategies that link state, market, and civil society actors
are becoming increasingly institutionalized, especially at the sub-national level.

One vein of literature that has been particularly critical in its analysis of environmental governance
practices applies Foucault’s concepts of “governmentality”—or the practices, ways of thinking,
rationalities, and discourses through which subjects are governed—to highlight the social construction
of environmental problems and the limitations of market-based governance practices [63,64]. This
perspective considers the multiple and relational nature of power as it plays out between actors and
arenas in environmental governance [65]. Scholars have also applied the concept of governmentality
to discuss how neoliberal economic policies (regulatory approaches that promote privatization,
deregulation, and free market practices) have influenced the ways in which we think about and
govern the environment [66,67]. Here, market-based approaches to environmental governance are
considered as the tools of what Oels calls “an advanced liberal government” [68]. From this perspective,
hybrid governance arrangements are tied to the “hallmark” tendency of neoliberal policy to “move
outside of the formal apparatus of the state [ . . . ] and achieve policy aims through the institutions of
civil society” and the free market [69] (p. 504). Further, the multiplicity of governance approaches—e.g.,
the rising prevalence of hybrid arrangements—is considered to be a reflection of the adaptive nature
of neoliberal policies, which tend to work around environmental crises rather than addressing them at
their source [70,71].

1.2. Ecological Modernization Theory

This paper engages with concepts from Ecological Modernization Theory (EMT) to address
questions about the efficacy and viability of hybrid environmental governance efforts at the
sub-national level. EMT examines the transformations of social practices and institutions, or patterns
of “ecological restructuring,” that emerge from environmental concerns in industrialized countries
when “the state can no longer be expected to design and prescribe the way society and economic
interactions should be organized” [24,25,31]. In other words, EMT explores how economic growth and
industrialization can be amenable to environmental protection and how solutions to environmental
crises can evolve within, rather than outside of, the modern market economy [24,26]. This theory
emerged in a Western European context and has been most applicable in cases within industrialized
countries with established processes for environmental policymaking [17]. EMT has also expanded to
consider global environmental governance and how new formations between science and technology,
nation-states, and global markets can lead to environmental reform [25].

Although scholars have developed a strong theoretical framework for EMT, more empirical
research is needed to resolve questions about the conditions under which ecologically modern
outcomes are viable and successful [72]. Ecological modernization is often more reflexive in its
theoretical form than it is in practice [26]. We assess whether the hybrid forms of climate partnerships
emerging in US cities are examples of truly ecologically modern environmental governance, or whether
they are simply another iteration of the “advanced liberal government” described by Oels and other
critics of neoliberal environmental policies [68]. In other words, this project considers whether hybrid
arrangements in US cities align with what Bäckstrand and Lövbrand identify as the “strong” version
of ecological modernization, which transforms the dominant paradigms of social and institutional
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response to environmental problems, or whether they exemplify the “weak” version, which “does
not involve any rethinking of societal institutions” and presents a false “win-win” storyline about the
compatibility of economic growth and environmental protection [73] (p. 53).

Ecological Modernization Theory provides a framework for understanding environmental
governance in the context of shifting boundaries between state, market, and civil society [27].
It describes how participatory governance practices emerged following the rise of the environmental
state from the 1960s through the 1980s as a way of compensating for failures at the state level [31,34,74].
For example, Jänicke and Jörgens describe how environmental policy in Europe shifted away from the
top-down approach of the 1960s and 70s as environmental organizations and industry groups began to
interact and participate in policymaking [11]. This process of political modernization brought about a
transition from a state-centered bureaucratic policy model to a more decentralized, consensus-oriented
model of environmental governance [34,75].

Under political modernization, voluntary environmental protection measures tend to outnumber
state-initiated actions as civil society and the private sector take on some of the responsibility for
environmental regulation formerly shouldered by the state [25]. Van Tatenhove and Leroy contend
that what they call the “societalization” of governance goes hand-in-hand with “marketization,”
or the delegation of responsibility for regulation away from the state to privatized agencies [35]
(pp. 167–168). As state-market interactions shift, economic processes and actors take on increasing
roles in environmental protection [76]. In Mol’s words, market practices arise in which “economic
processes of production and consumption are increasingly analyzed and judged, as well as designed
and organized from both an economic and ecological point of view” [35] (p. 60, emphasis author’s own).
In this “ecologized economy,” environmental protection is multidirectional, wherein the purchasing
power of “citizen-consumers” combines with more top-down policies and economic tools to achieve
environmental protection [24,77].

The central assumption of EMT—that ongoing processes of modernization and industrialization
can solve, rather than exacerbate, environmental problems—stands in contrast to perspectives
in environmental sociology that see economic growth as incompatible with environmental
protection [19–23]. Thus, the most prevalent critiques of EMT have come from scholars who believe
that the “sustainable capitalism” it promotes is not possible [78,79]. From a political ecology
perspective, which focuses on the asymmetries of access to natural resources and exposure to
environmental harm under capitalism, the market-based strategies associated with sustainable
development and environmental protection efforts are inherently contradictory [80–83]. From
this standpoint, technological innovations and “green” markets may alleviate specific aspects of
environmental harm, but cannot resolve the underlying inequalities that produce environmental
degradation at larger scales [57,84,85]. At the same time, however, institutions are a “necessary starting
point” for understanding patterns of environmental inequality [86] (p. 268). In this context, EMT can
provide a framework with which to consider contemporary governance arrangements that have the
potential to redistribute, rather than exacerbate, power imbalances among economic interests, political
actors, and communities.

As detailed by Leroy and Van Tatenhove, the institutionalization of “interference zones” between
state, market, and civil society has created opportunities for new combinations of governance
approaches and the emergence of unique policy arrangements [74]. Mol and Spaargaren have described
these diverse forms of collaboration among social actors as “hybrid arrangements” [12]. The authors
note that there has been “enmeshment and hybridization” between “formerly distinct entities” within
the environmental state, pointing out that the “roles and responsibilities formerly reserved for the
[state] are fulfilled by market actors and civil society groups and organizations, and vice versa”
(p. 15). Thus, hybrid arrangements, which vary in terms of the actors and sectors involved, create new
opportunities for innovative approaches to environmental governance [13]. Hybrid arrangements are
highly contingent on the institutional, political and cultural contexts in which they emerge [33,34].
Rather than replacing more traditional approaches entirely, hybrid arrangements often function
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side-by-side with top-down environmental policy processes [87–89]. Although the role of the state
may diminish as regulatory efforts are undertaken by other sectors, collaborative initiatives provide
opportunities for the state to participate in environmental governance in a variety of capacities [32].
In other words, the role of the state may shift without disappearing entirely: for example, the state
may function as a moderator and facilitator between different interests, rather than acting on those
interests directly [31]. Because the lines of accountability within hybrid arrangements can be diffuse,
state authority can also help to anchor environmental policies and provide incentives for effective
implementation. For example, state-initiated regulation policies continue to play a role in providing
resources, setting imperatives for regulation, incentivizing sustainable innovation, and assisting in the
regulation process [90]. In their study of the impact of integrated pollution control in linking state and
market actors in regulatory action in England and Wales, for example, Murphy and Gouldson find that
these efforts were successful when there was collaboration between state regulators and companies [90].
State backing of environmental policies can provide much-needed accountability, or what some have
called a “stick behind the door” in the event of noncompliance or policy failure [11]. In Mol’s words,
the state provides a “credible threat of regulation” that “may help ensure full commitment of all
participants” in the governance and decision-making processes [33] (p. 345).

1.3. City-Level Hybrid Arrangements and Climate Governance

Hybrid arrangements have developed at multiple levels within the environmental state, indicating
that civil society and private sector actors are aware of, and acting in response to, the limitations
of top-down environmental governance [11]. Hybrid partnerships are especially central to climate
governance, which is characterized by a multiplicity of actors with overlapping forms of authority
across a range of political and social arenas [91]. Much of the literature on transnational climate
governance has focused on proliferation of partnerships and collaboration between state, market, and
civil society actors [65,92,93]. Transnational climate governance networks are characterized by their
complexity and variety: they may be made up of purely public actors (governments, government
sub-units, legislators, etc.), purely private actors (non-state entities and organizations), or, most
commonly, a combination of the two [91]. In Bäckstrand’s words, these partnerships “signify a
shift to ‘new’ modes of governance, which build on non-hierarchical steering and are characterized
by decentralized, voluntary, market-oriented interaction between public and private actors” [93]
(pp. 74–75). At the same time, scholars have explored the increasing agency of non-state actors and
private authority in climate governance at multiple levels [94,95].

The impacts of sub-national climate initiatives are smaller and more incremental than more
sweeping transnational approaches or national policies, but may also be more successful. This paper
focuses on city-level climate partnerships, which exemplify the hybrid arrangements that are at the
core of ecologically modern responses to global climate change. For example, in light of the delayed
response by national governments to global environmental issues such as climate change, many cities
have implemented their own environmental protection programs, which Rabe calls “races to the
top” [96,97]. In many cases, these programs are conceived as, or created as opportunities for, hybrid
governance configurations [98].

Cities serve an important role as non-state actors in the transnational response to global climate
change by connecting with local stakeholders, integrating climate change into pre-existing policies, and
experimenting with innovative programs aimed at cost-effective greenhouse gas reduction and energy
efficiency [15,95]. In other words, cities are nodes within transnational climate governance networks
where collaborative initiatives—for example greenhouse gas reduction or energy conservation
efforts—are conceived and implemented [99,100]. City-level environmental protection programs
provide researchers with an opportunity to understand more fully how hybrid arrangements are
formed and implemented. For example, Betsill and Bulkeley document how the Cities for Climate
Protection program, enacted locally in cities across the world, includes a variety of state and non-state
actors in its efforts to lower greenhouse gas emissions [14]. More recently, Bulkeley and Schroeder focus
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on the examples of London and Los Angeles, finding “new forms of public and private authority” in the
urban governance of climate change [16] (p. 762). Looking at the case of environmental stewardship
organizations in New York City, Fisher and Svendsen find a diversity of hybrid arrangements in
practice [13].

When viewed through the lens of EMT, city-level sustainability initiatives demonstrate the diverse
range of ways in which political, economic, and civil society actors collaborate to make environmental
protection both economically and politically feasible. However, there is a need for more empirical
assessments of hybrid arrangements (and ecologically modern outcomes more broadly), both in terms
of the conditions under which they emerge and in terms of the challenges they face [13,72]. This paper
uses the case of one particular environmental initiative in the United States to understand how a policy
that was initiated by sub-national policy actors and financially supported by the federal government
created opportunities for ecologically modern hybrid arrangements to emerge. We assess the role
of hybrid arrangements in achieving initial policy goals as well as in sustaining these efforts after
federal support had ended, and discuss the benefits and challenges of the specific structure of this
program. We conclude our paper by discussing the implications of our findings for EMT and broader
understandings of contemporary environmental governance.

2. Case

The EECBG program was funded through the American Recovery and Reinvestment Act, which
was passed at the beginning of President Obama’s first term in office in 2009 (for more details, see
Fisher’s study of the early stages of this program [101]). The program’s website at the Department of
Energy describes its goals: “It is intended to assist U.S. cities, counties, states, territories, and Indian
tribes to develop, promote, implement, and manage energy efficiency and conservation projects and
programs [ . . . ] through formula and competitive grants, the Program empowers local communities
to make strategic investments to meet the nation's long-term goals for energy independence and
leadership on climate change” [102]. Overall, the grants distributed $3.2 billion over two years (all
grants were awarded by the end of 2011). The majority of the grants were distributed through a
formula: 24% to states, 58% to cities/municipalities, and 1.7% to Indian tribes. The remaining 14%
were allocated through competitive grants. Building off of previous research on these grants [101],
this paper focuses specifically on the competitive grants awarded to cities in the United States to
understand how the EECBG grants were implemented and sustained at the city level.

The competitive grant portion of the EECBG program, first called the “Retrofit Ramp-Up” program
and later renamed “The Better Buildings Neighborhood Program” (BBNP), was announced after the
formula grants were implemented in April 2010. Grants awarded under the BBNP were intended
“fundamentally and permanently [to] transform energy markets in a way that makes energy efficiency
and renewable energy the options of first choice” [103]. In summer, 2010, the Department of Energy
(DOE) awarded $482 million in EECBG monies to 34 grantees across the state, county, and city
levels [104]. An additional $26 million in grants funded by the State Energy Program were added
later in 2010, with awards to seven states, which brought the total number of grant recipients under
the BBNP program to 40. Efforts undertaken with BBNP funds included short-term market-based
approaches such as incentives for installation of energy efficient technology, as well as longer-term
initiatives such as training for contractors and “green” jobs creation.

In particular, the BBNP program supported projects that had explicit plans to “sustain themselves
beyond the grant monies and the grant period.” Initially, additional funding was likely to come from
revenue generated from a carbon-trading program that was expected by many to pass through the
Congress quickly after President Obama came into office. Although the bill passed through the House
of Representatives in 2009, the companion bill never made it through the Senate [105]. Policymakers
did not intend for the grants to be extended beyond the initial funding period stipulated by the
DOE. Therefore, although some grantees organized campaigns to request additional federal funding,
additional funds were not appropriated to extend EECBG-related efforts [106]. Federal funding for
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the program expired in 2014 [107]. Continuation of these programs after federal support ended was
contingent on individual programs’ ability to leverage and sustain the partnerships they had developed
with private economic interests and local groups.

3. Data and Methods

This paper presents data from the city-level EECBG programs and the 40 BBNP program grants
before discussing 17 cities that were awarded grants as part of the BBNP program in detail. We
incorporate data from multiple sources. First, we use data from a 2012 survey conducted by the United
States Conference of Mayors (UCSM) titled “Clean Energy Solutions for America’s Cities” [108]. The
UCSM is a national nonpartisan organization comprised of cities with populations over 30,000. Out of
the 1200 cities associated with the UCSM, 1060 have signed the Conference Mayor’s Climate Protection
Agreement, and the organization is dedicated to “leadership on energy and climate protection” [109].
As has been noted in previous research, the USCM played an integral role in securing federal funding
for the EECBG program [101]. A private research company conducted the survey of all members of
the US Conference of Mayors online during spring 2011 [108]. Data from this survey provide a picture
of the city-level impact of the EECBG program as a whole.

Second, we collected data in 2011 and 2012 from the websites for all 40 recipients of BBNP
grants, as well as the program website at the DOE. We coded this content to assess program goals
and to investigate the types of partnerships that emerged from the program. Website content was
supplemented with publically available data from DOE and other sources, which are cited throughout
this paper.

Third and finally, we conducted in-depth interviews with the directors of the city-level
BBNP-funded programs in fall 2012. Contact information for respondents was obtained from listings on
the DOE website. We contacted all city-level grant recipients via email to request that they participate
in interviews. Twelve cities (or 71% of the cities participating in the program) responded to these
requests. This paper also incorporates information from multiple conversations with DOE staff and
public officials with knowledge of the BBNP and EECBG programs. We conducted the majority of
interviews via phone, as programs were located across the country. Interviews followed an open-ended,
semi-structured format and asked questions about the history and progress of the BBNP program,
the role of the Federal government, and the future of BBNP programs following the expiration of the
EECBG funds [110]. Interviews lasted between 15 min and 1.5 h. We recorded interviews digitally and
took extensive notes and memos during all conversations. To analyze the qualitative data collected
for this project we used an open coding technique, which allowed themes to emerge from the data.
Interviewees participated with the understanding that their words and comments would not be directly
attributed. As a result, we cite only their general affiliations throughout the remainder of this paper.

4. Results

In the pages that follow, we present our findings from this study. First, we discuss the findings
from the UCSM survey of cities to understand the impact of the overall EECBG program at the city level,
which includes both formula and competitive grants. Then, we analyze data from the DOE and BBNP
grantee websites to understand the types of partnerships emerging from the competitive grant portion
of the EECBG program. Finally, we discuss the results of our interviews with city-level recipients of
BBNP grants to provide a more in-depth picture of how the grant programs were implemented and
how cities planned to sustain their programs after the expiration of the EECBG grants.

4.1. EECBG Impacts at the City Level

Consistent with findings of previous studies of sub-national efforts to address climate
change [13–15,99,100], we find that the cities represented in the UCSM Survey were committed to
energy efficiency and conservation. For example, 75 percent reported planning to increase their use
of clean energy technologies and 25 percent had set targets for the use of future renewable energy.
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However, cities also identified “financial constraints” as the most significant barrier to improving and
continuing their energy efficiency and conservation efforts. In the context of budgetary constraints,
high up-front costs, and uncertainty about the economic returns of clean energy technologies were
frequently noted.

In terms of how cities spent EECBG funds, the overwhelming majority of cities (83%) reported
that they were using the money to implement new energy technologies. There was a wide range of
technologies deployed under the EECBG grants. The most common technologies included: installing
LED and energy-efficient lighting (73% of cities), implementing new building technologies (40%),
and installing photovoltaic (solar energy) systems (31%). In all, city representatives saw the EECBG
program as being incredibly important to their efforts toward energy efficiency and conservation. In
response to a question about whether the “initial EECBG funds [were] important to city’s efforts,”
the overwhelming majority (85%) of respondents agreed that the funds had been important and only
5 percent disagreed.

Cities mentioned the EECBG program (including both the formula grants and the competitive
BBNP grants) as the most widely used funding source for efforts to expand clean energy and energy
efficiency programs. When asked about their next steps, most of the city representatives (87%) reported
that additional EECBG funding was needed for the continued deployment of clean energy technologies.
Looking toward the expiration of the EEBCG grants in 2013, about half of respondents (51%) reported
that they would seek future funding from the federal government, and 42 percent stated that they
would look for money from their state governments.

4.2. Program Partnerships

A review of the program partnerships reported by BBNP funding recipients, shows that
collaborations among state, private, and civil society actors were central to the city-level
implementation of energy efficiency initiatives under the EECBG program. Beyond working with the
federal government to implement the grants, which were seen as the most important form of funding
(71%), the majority of cities responding to the USCM survey reported partnering with members of
the private sector (59%). When we look specifically at the 40 competitive grants awarded under the
BBNP program, we are able to understand the partnerships more clearly. As has been previously
mentioned, the BBNP program supported projects at many levels: seventeen of the grants were
city-level (42.5%), thirteen were state-level (32.5%), nine were county-level (22.5%), and one was
regional. The regional grant involved sub-grantees across ten states in the Southeastern US [111].
Figure 1 presents this distribution.
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Figure 1. The “Better Buildings Neighborhood Program” (BBNP) Grants Allocation by Level.

All of the BBNP grants were implemented through partnerships. In fact, the relevant program
websites at the Department of Energy (DOE) and individual programs’ sites listed 337 separate partners
across seven categories. Overall, the vast majority of these partnerships were with market actors rather

180



Sustainability 2016, 8, 88

than civil society collaborators. The most common program partners were local businesses and business
alliances (such as green technology businesses, chambers of commerce, and sustainable development
groups), which constitute over 26% of the total partnerships listed. Energy companies—including
both public and private utilities—were the second-most common category, representing 22% of
the partnerships. Non-profits, including environmental groups and community organizations and
alliances, were the third-most-common partnership (20%). Financial institutions (banks, credit-unions,
and other lenders) constituted about 16% of the total partners listed. BBNP programs also partnered
with local contractors to assist homeowners with energy retrofits and with colleges and universities
to provide “green jobs” training (just over 6% and 4% of partnerships, respectively). About 5% of
partnerships fell into other categories, including sports teams and consulting agencies, which are
depicted as “other” in Figure 2.

Given the prevalence of partnerships with energy companies and other private sector actors, it
is important to consider the impact of industry interests on the implementation of the BBNP grant
programs. Consistent with previous research that has found that climate-related programs and policies
are less likely to be supported by states that extract coal we look at how BBNP partnerships are related
to the natural resource endowment of the states in which they are situated [101,112]. In 2010, half
of the states in the US extracted some coal [113]. Of the twenty-five states that extract coal, ten of
them are considered “major coal producing states,” extracting more than 25,000 short tons of coal in
2010. Although the percentage of grant recipients is somewhat consistent across coal and non-coal
extracting states (43% versus 57% accordingly), there are differences when we look specifically at the
types of partnerships forged by grant-recipients in major coal states versus non coal-extracting states.
(“Non-coal extracting states” are being operationalized here as states that extract less than 25,000 short
tons of coal a year. Such a low level of extraction does not contribute significantly to the states’ overall
economies.) Table 1 presents these partnerships comparing major coal extracting to non-coal extracting
states and the percentages of each type of partnership across coal and non-coal states. Table 1 also
indicates the total percentage of each type of partnership for all states. As can be seen, partnerships
with energy companies were relatively equally distributed in coal extracting and non-coal extracting
states. Non-coal extracting states were more likely to partner with businesses, educational institutions,
financial institutions, local contractors, and other groups. Coal extracting states were more likely to
partner with non-profit organizations.
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Figure 2. BBNP Partnerships by Type.
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Table 1. BBNP Partnerships.

Partnership Type
Major Coal

Extracting States
Non-Coal

Extracting States
Total N (Percentage

of Total)

Energy Companies 19 (28%) 56 (26%) 75 (27%)
Financial Institutions 11 (16%) 44 (21%) 55 (20%)

Non-Profits 19 (28%) 48 (23%) 67 (24%)
Local Contractors 4 (6%) 18 (8%) 22 (8%)

Businesses 11 (16%) 21 (10%) 32 (11%)
Educational
Institutions

2 (3%) 12 (6%) 14 (5%)

Other 3 (4%) 13 (6%) 16 (6%)
Total 69 212 281

4.3. Emerging Hybrid Arrangements in Sub-national Climate Governance

Through an analysis of program websites, we are able to see partnerships forming across social
actors involved in the Better Buildings Neighborhood Program (BBNP). These hybrid arrangements
become even clearer in the results of our open-ended semi-structured interviews, which were
conducted with representatives of the programs in each city that received a BBNP grant. These
data provide clear examples of how government agencies are collaborating with the private sector
and civil society to implement what the US Department of Energy (DOE) calls “innovative ways to
engage, inform, and motivate Americans to increase energy efficiency” through this program [114].
Specifically, local governments worked with civic groups and businesses in a manner consistent with
the work on ecologically modern hybrid arrangements, which argues for the need “to rethink the role
of the state, market, and civil society actors in environmental governance efforts” [89] (p. 15).

In some cities, the competitive BBNP grants were the first energy efficiency initiatives ever
implemented. Several respondents from cities new to the energy efficiency arena asserted that the
BBNP funding allowed them to establish programs that would have otherwise been impossible to get
off the ground. For these cities, extension of the BBNP was seen as the only opportunity to address
energy efficiency in the coming years. For other cities, the grants provided supplementary funding
for well-established climate protection or environmental sustainability plans. Cities with ongoing
energy efficiency programs tended to partner with utilities, city government, and local nonprofits
from the outset, whereas less-experienced cities had fewer opportunities to create partnerships early
in the grant period. Because cities with pre-existing green development and sustainability policies
had already done the hard work of forging partnerships with private sector actors (utility companies,
chambers of commerce, banks, etc.), they entered into the BBNP grant with knowledge about which
actors were already on board and what kinds of partnerships were most beneficial for the specific
circumstances of their cities. For example, one city in the Midwest had recently gone through the
lengthy process of adopting a climate protection plan. As the program director explained, partnerships
that were established through the climate protection plan proved to be beneficial in expanding and
sustaining projects under the BBNP grant. In this case, federal grant money helped to carry over
existing programs and partnerships during an “economically challenging time.”

In contrast, partnerships in cities with less experience “evolved over time” as programs sought to
find the most effective ways of implementing their goals. For some cities, newly-forged partnerships
fell through, while for others, awareness of the needs and demands within their communities did
not fully develop until halfway through the grant period. Two program directors, both from cities
lacking formal energy efficiency policies prior to the BBNP grant, described having to overhaul their
programs halfway through the grant period because of low adoption. They reported that this process
consumed much of the time they had dedicated for cultivating partnerships. Another representative
explained that his office had to “push local utilities to be more sustainable” through education about
the economic benefits of energy efficiency before they could discuss setting up rebate programs.
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Because of the grants’ short timeline of only three years, nearly every respondent described
having to “hit the ground running” and “learn on the fly” once funds arrived. Regardless of whether
grants funded pre-existing programs or entirely new projects, the funding timeline often constrained
opportunities for partnerships to develop fully. In the words of a program manager of a city in the
Southwest, cities struggled to “get everyone on board” in the limited time available, a challenge that
was especially daunting given what another director described as “the inherent conflicts between
private and public sectors.” Additionally, the pressure to report positive outcomes meant that programs
were implemented before staff could work out the basic details of how partners would collaborate.
As one BBNP director described, “this whole portfolio had the feeling of sailing the ship out of the
port while you were still building the ship . . . it was frankly too early for most of the grantees because
building a state-wide or region-wide energy efficiency program is a lot of work and it takes years to put
the footing in place.” Further, as another program director noted, it was a challenge to “get everyone
to work together under one brand” when partnerships bridged numerous established organizations
and companies. These challenges were especially significant for programs established as entirely new
energy efficiency initiatives, as there was even more to accomplish within an already short allotment
of time.

The Federal Government directed the implementation of BBNP programs from a distance. Rather
than maintaining tight oversight of day-to-day operations in each city, DOE provided broad guidance
about how to develop, sustain, and maintain the compliance of BBNP programs. This fact did not
mean, however, that cities were free to develop their programs without constraints. In addition to the
timeline challenges described above, respondents identified paperwork and reporting requirements as
significant barriers to efficient program implementation. Overall, respondents noted that there was
a need to streamline the federal compliance process. As one director from a city with a long history
of energy efficiency programs said, the “administration side was pretty bad and sucked up a lot of
resources . . . [there was a] need for innovation and speed at the same time as intensive reporting.” She
added that compliance-related guidance from DOE was often “unintelligible” and that it “took forever
to resolve questions about what regulations applied to the loan program,” creating a situation in which
“everyone was afraid to go awry [and spent] lot of very fruitless energy . . . [trying to] accomplish
what DOE wanted and still do what we were trying to do.”

As detailed earlier, respondents to the USCM survey indicated that they hoped for additional
federal funding to continue their projects. A year after the survey was conducted, interview
respondents were much less optimistic. Some city representatives said that they were holding out hope
depending on the outcome of the 2012 Presidential election, but the overall expectations were consistent
with the position presented by a DOE representative: the support from the federal government would
not continue after the initial grants expired [55]. As one BBNP program director explained, grantees
“are operating under the understanding that there are no more dollars from the Federal government.”
Another program director described the future of the BBNP program in his city as “one big question
mark.” Most grantees were equally pessimistic about funds from city governments, most of which
were in the process of dealing with financial crises by cutting, rather than expanding their budgets.
Instead, city representatives specifically discussed expanding existing partnerships and initiating new
partnerships with local organizations, businesses, and utilities when they discussed their plans for
the future.

Overall, forging long-term partnerships to implement goals and sustain future funding was in the
best interest of BBNP grantees, who sought to continue providing services beyond the lifespan of the
grant program. Sustaining these programs was also good for DOE and the Obama Administration,
which benefited from having supported projects that were successful, both within and beyond the
grant period. Thus, the Federal Government played an active role in cultivating relationships among
the BBNP and utilities, non-profits, and local associations. In fact, DOE itself coached grant recipients
as they initiated and enhanced partnerships with non-profits, utilities, contractors, and other local
groups during the start-up phase of their projects. Halfway through the grant period, DOE held a
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workshop for grantees encouraging them to develop partnerships with utilities, integration with local
non-profits, and business partnerships as methods of sustaining their operations. A representative
from DOE noted during an interview that forging partnerships, especially with utilities, provided an
opportunity to extend the life of the projects. In addition, the representative pointed out that some
cities’ programs included spin-off nonprofit organizations that were looking for other revenue. This
type of a hybrid arrangement, wherein one partnership leads to the creation of a new program in order
to address a specific issue (in this case, the need for additional funding for energy efficiency programs),
is consistent with what Fisher and Svendsen call a “nested governing arrangement” [13].

In terms of the types of partnerships that were expected to succeed in the post-grant period,
most programs reported looking to utility companies and the private sector. For example, one
city representative explained that their program was planning to split into a partnership program
with the local municipal utility and a nonprofit program building off of an organization established
through a statewide formula grant. Another city representative described their program as a “venture
capital” investment focused on attracting private investors to contribute to lending programs. Similar
to several other cases, the hope in this city was that the existing program would mature into an
established non-profit bank, or “green lender.” Alternatively, some cities reported turning toward
increasing rebates and incentives in order to encourage uptake of energy efficiency upgrades among
single-family homeowners. Representatives noted that partnerships with utilities were necessary to
subsidize further rebates, which had been some of the most successful citywide initiatives. Overall,
arrangements such as those explored by BBNP grantees offer opportunities for sustained funding and
support in light of uncertainty about future grants and limitations on federal funding. In other words,
these government-initiated programs intentionally capitalized on hybrid arrangements to sustain
their projects.

5. Discussion and Conclusions

Hybrid governance arrangements provide opportunities for environmental policymaking and
implementation in cases where top-down approaches have failed due to policy deadlock. Although
there are numerous challenges to collaboration between state and non-state actors across multiple levels
of authority, hybrid arrangements such as those observed in this study provide an opportunity for
meaningful climate governance at the sub-national level. In the face of uncertainty about future action
on environmental policies at the federal level in the United States, sustainable development efforts
are increasingly implemented via collaborative governance processes [34–39]. These partnerships
among government, market, and civil society actors are creating innovative organizational and civic
forms that blur the lines between public and private [13]. Our findings contribute to the broader
literature on environmental governance, the majority of which has focused on transnational governance
networks, by highlighting an important case of hybrid arrangements at the city/sub-national level.
We find that city-level grant recipients in the Energy Efficiency and Conservation Block Grant program
cultivated collaborative partnerships as they sought to implement and sustain their programs. These
conclusions are consistent with the expectations of Ecological Modernization Theory, which proposes
that environmental protection can be achieved via hybrid arrangements that bridge state, market, and
society actors [33,34,38,77].

At the same time, we find that the process of developing partnerships under the EECBG program
was neither uncomplicated nor without its challenges, especially when it came to working with the
state. Although some cities were able to establish programs that fit the expectations of a “strong”
interpretation of EMT (increasing public participation, spurring technological innovation, transforming
governance approaches) [68,73], other cities were constrained in their ability to move beyond the status
quo due to the demands of state bureaucracies and the challenges associated with inconsistent funding.
Overall, we find that some hybrid arrangements reflected ecologically modern outcomes, while others
took less reflexive, albeit hybrid, forms [66,67,70].

184



Sustainability 2016, 8, 88

Hybrid arrangements at the city level take different forms based on the specific constellation of
actors, political and economic contexts, and pre-existing partnerships [14,15,99,100]. These unique
partnerships among state, private, and civil society actors were catalyzed by the availability of federal
funding. Consistent with the findings of previous research on hybrid arrangements, we find that
city-level energy efficiency projects that were funded by the EECBGs initiated “new forms of public and
private authority” in the urban governance of climate change [13,16]. These programs exemplify what
Mol describes as the ecologically modern “ecologized economy:” participation in energy efficiency
efforts was incentivized through funding and partnerships leveraged across government agencies,
local businesses, and energy companies [24,77]. However, the overall approach of these programs
went beyond market-based strategies to engage with local communities while also receiving guidance
from the state.

Our findings also highlight the ongoing role of the state in emergent hybrid arrangements at the
sub-national level. The local energy efficiency programs we studied through the EECBG program used
federal funds as a method of “getting programs up and running” or expanding their existing capacities
by creating partnerships with businesses, financial institutions, and other local groups. Consistent
with previous research, we find that continued state involvement provided accountability and support
during policy implementation [31,32,78,89]. At the same time, we find that some challenges did arise
as cities developed collaborative initiatives under the constraints of a federal grant program. Interview
data show that the development of partnerships within these programs was constrained by the tight
timeline and strict reporting guidelines associated with federal grant funding.

Our research also finds that, although these city-level environmental initiatives benefitted from
funding established through federal policies and received guidance and program assistance from
federal agencies, they did not rely on the state for long-term support or funding. The inconsistency of
federal support for environmental sustainability efforts created an imperative for programs established
with EECBG funding to establish other means of sustaining their operations. Organizers of local
BBNP initiatives did not expect federal support to be consistent or reliable beyond the short scope
of the grant period. To fill this gap, hybrid arrangements were cultivated as a way of sustaining
local initiatives once federal funding expired in 2014 [107]. In fact, representatives from the federal
government themselves reported that they encouraged these arrangements to make implementation
possible and provide opportunities for future monetary support.

This paper has explored a case in which hybrid arrangements were effective in implementing
energy efficiency programs at the local level despite broader political and economic contexts that
pose significant challenges to environmental policy goals. The sustainability of the EECBG programs
in US cities was dependent on the specific partnerships and forms of collaboration that developed
over the course of the grant period. Given that climate policies are currently unlikely to advance
at the federal level in the United States, sub-national energy efficiency efforts such as the programs
described in this paper are especially important. Because hybrid arrangements support these efforts,
more information is needed about the specific types of collaboration that are most successful over time.
Our findings should also be tested in other political contexts to understand the degree to which the US
is, indeed, exceptional [115]. Such specificity will also enable us to understand the ways that Ecological
Modernization Theory fits policy implementation of sustainability initiatives in greater detail.
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Abstract: There is a blossoming of voluntary certification initiatives for sustainable agro-food
products and production processes. With these certification initiatives come traceability in supply
chains, to guarantee the sustainability of the products consumed. No systematic analysis exists
of traceability systems for sustainability in agro-food supply chains. Hence, the purpose of this
article is to analyze the prevalence of four different traceability systems to guarantee sustainability;
to identify the factors that determine the kind of traceability systems applied in particular supply
chains; and to assess what the emergence of economic and market logics in traceability mean for
sustainability. Two conclusions are drawn. Globalizing markets for sustainable agro-food products
induces the emergence of book-and-claim traceability systems, but the other three systems (identity
preservation, segregation and mass balance) will continue to exist as different factors drive traceability
requirements in different supply chains. Secondly, traceability itself is becoming a market driven by
economic and market logics, and this may have consequences for sustainability in agro-food supply
chains in the future.

Keywords: voluntary certification initiatives; agro-food supply chains; traceability; sustainability;
marketization

1. Introduction

Over the past decades, increasing globalization in agro-food trade has been paralleled with a
growing importance attached to sustainability of products and of the circumstances under which
product have been produced. This is especially mounting in global value chains and networks [1,2]
that trade products to the wealthier markets in the North, where among others ethical, environmental,
health, animal welfare, and (child) labor values of products and production processes play a growing
role in driving consumer demand. However, also in newly emerging and transitional economies
such as Brazil and China a growing (upper) middle class is starting to show an interest in ethical and
sustainability aspects of products and production circumstances, although there is still a world to win
here (see on aquaculture fish: [3]).

Since the mid-1990s and following this growing demand for sustainability in transnational value
chains, a rapid increase in the design and implementation of all kinds of (mostly voluntary) public,
private and hybrid standards and certification schemes can be witnessed, to ensure that sustainability
of products and production circumstances are communicated towards customers and consumers
downstream the global value chains. Hence, we see the blossoming of sustainability labels and
certification systems in global value chains of food (fish, coffee, tea, cocoa, vegetables, etc.), (bio)
fuel/energy (electricity, liquid biofuels) and agro-industrial commodities (timber, cotton, textiles).
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Most of these labelled and certified products started as niche markets and included only a limited
number of producer and consumer countries (as was initially the case for fair trade coffee, and for
organic products). However, over the years these certified products developed into quite substantial
markets with truly global reach [4]. Key in these certification schemes is that sustainability claims
put on final consumer products can be traced back through the global chain of custody to initial
(primary) production circumstances. This requires transparency of the value chain, traceability of
products [5] and verification of sustainability claims, especially when product attributes themselves
do not allow distinguishing between sustainably and not-sustainably produced products (credence
goods). Different tracking and tracing systems have been developed and applied in agro-food value
chains to relate sustainability claims made on final products (for instance through a label or product
information) back to the initial agricultural production circumstances.

This article has three goals. We (i) analyze the prevalence of the various systems to trace
sustainable products through value chains; (ii) identify the factors that determine which kind of
traceability system is applied for different agro-food commodities; and (iii) assess the consequences of
emerging trade in sustainability certificates (rather than sustainable products) in value chains. For this
we have reviewed global traceability systems currently applied for key traded agro-food commodities,
analyzed relevant scientific literature and compared agro-food traceability systems with those in other
markets. After introducing four systems for tracing sustainably produced products, the prevalence
of the various systems in different commodity markets is analyzed. Subsequently, we analyze the
factors behind applying different traceability systems and focus especially on the role of book and
claim systems (as they create a market of certificates). The final section draws conclusions.

2. Tracking and Tracing Sustainability in Value Chains

2.1. Sustainability Governance through Information

Especially in the field of environmental governance, the notion of regulation or governance
through information has emerged over the last two decades [6–8]. Informational regulation or
governance refers to the idea that information (and informational processes, technologies, institutions
and resources linked to it) is fundamentally restructuring processes, institutions and practices of
governance, making these governance processes essentially different from conventional modes
of governance. Where conventional governance highly relies on authoritative resources, belief
in information control, and state power, in informational governance information is becoming a
crucial (re)source with transformative powers in specified practices, although nobody is in control
of information. Information processes (e.g., on collection, monitoring, disclosure, dissemination,
framing, verification) now start to become acts of governance with transformative power, instead of
just enabling processes for formulating and implementing authoritative state policies. This counts
especially in contexts where environmental/sustainability governance transcends the nation-state and
becomes international/global. Hence, state agencies, international organizations, companies, utilities,
NGOs, retailers, consumers and the like govern—and are being governed—through the production,
use, release, framing, accessibility, demand, and verification of information.

In directing (transnational) agro-food chains towards sustainability the collection, processing,
verification, disclosing and disseminating of information, by value chain actors and stakeholder
related to value chains (NGOs, policy-makers, etc.), are crucial acts of governance that transform
social practices of production and consumption. This becomes evident when one thinks of, for
instance, guaranteeing sources of origin, tracking and tracing of animal diseases, eco-labelling and
certification [9], corporate social responsibility reporting and auditing, separation of GMO and
non-GMO products, media controversies on the sustainability of food products. Through these
informational processes and practices actors profile and advance sustainability of agro-food products.
With information moving center stage in the growing market for sustainable agro-food products, new
practices, actors and power relations emerge in sustainable value chains. Sustainability information
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becomes of value in agro-food chains independent from products themselves and may even become a
commodity in a separate market. Tracing sustainability of products is a new practice that is rapidly
moving to the center of sustainability governance of global agro-food chains and this comes along
with new actor roles and changing power relations.

2.2. Value Chain Traceability Typology

While there is now a growing literature on traceability in agro-food supply chains (see [10] for
a useful review), most studies concentrate on food safety and food quality (where food product
characteristics are essential). Very few studies address traceability systems for sustainability (where
production process characteristics and cultivation of crops/raising of animals are key). In addition,
in the rapidly growing literature on sustainable or certified agro-food chains [4,9,11–14], only very
limited attention has been paid to the kinds of systems for tracking and tracing sustainability through
such global value chains.

Following earlier work of transparency in agro-food value chains [15] traceability systems can
serve different purposes. Four ideal-types of traceability can be distinguished (Table 1), where
information on the quality of products and production processes is traced for different target groups.
The first (also in time) type of traceability in value chains relates to logistics, total quality management
of chains and products and verification of product specifications. As such it is a restricted form
of traceability for a limited number of economic actors in value chains, primarily motivated by
economic interests, and focused on tracing product quality. This so-called management-traceability
has its origins in management sciences and logistics [16] and is not directed at, nor does it involve,
citizen-consumers or public authorities. A second type of traceability in value chains relates to legal and
policy requirements of public authorities on especially food safety and product qualities, such as in the
EU tracking and tracing policies. Here public bodies and authorities demand tracking and documenting
of information along the value chain, to be disclosed to regulators and inspectors when asked for. Mad
cow disease, bird flu, swine fever and other highly contagious animal diseases have rapidly diffused
state requirements for this kind of tracking and tracing around the globe [17]. A third and wider form
of traceability in value chains relates to quality and sustainability of production processes and products
as articulated in public or private labeling and certification. Here traceability is meant to track and
verify information along the value chain for consumers and public and private certification bodies and
is strongly associated with the consumerist turn and what some call an alternative food economy [18].
Organic, green, sustainable, fair trade and all kind of other sustainability product and production
process claims are articulated in standards, disclosed in labels and information systems, guaranteed
through certification, and aimed at price premiums and niche market competitiveness. These claims on
the consumer product need to be verified and trusted through traceability systems. This can be labeled
consumer traceability. Finally, global agro-food value chains are subject of and involved in public
scrutiny of their sustainability performance. Information on the sustainability of production processes
and product characteristics needs to be traceable to safeguard reputational capital of chain actors and
to gain a competitive advantage in the public domain. The Carbon Disclosure Project, the activities of
Transparency International, television programs on tracing production and product quality claims, but
also claims of certification and labeling bodies and the subsequent certification of certification systems
through ISEAL, are examples of public tracking and tracing.

Sustainability tracking and tracing, which involves both product and production process
information, is more prevalent in consumer and public traceability types and less in management
and regulatory ones. Hence, we will especially focus on the consumer and public traceability. The
scarce literature points out that consumer and public traceability forms can differ, among others, in
their organizational structure; the involvement of different public and/or private actors; the system
of information collection, reporting and flow along the value chain; and the rules and procedures of
conformity/verification assessment, and subsequent certification.
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Table 1. Four ideal types of traceability in value chains and networks.

Ideal Type Value
Chain Traceability

Tracing Information from Tracing Information for Focus on Product/Process

Management
traceability

Upstream * economic
producers in chains

Downstream * economic
customers in chains Product quality

Regulatory traceability Economic actors in chains Regulatory and inspection
bodies Product quality

Consumer traceability Economic actors in chains Consumers and
certification bodies

Product & processes
quality and sustainability

Public traceability Economic actors in chains,
certification bodies

Public (citizen-consumers,
NGOs, media)

Product & processes
quality and sustainability

* Upstream refers to chain actors higher up in the value chain such as primary producers and raw material processors.
Downstream refers to chain actors lower in the value chain such as final processors, customers and retailers.

2.3. Power and Markets

With the emerging importance of certified sustainability as a preferential product quality, a
potential for premium prices, an access requirement for some markets and a core element of
reputational capital, traceability systems have become more consequential, more complex and more
costly. Tracking, tracing, verifying and certifying information on the sustainability of agro-food
production processes and products for consumers and the wider public involve new practices, power
relations and power brokers. New practices of separating (sustainably and non-sustainably produced)
product flows, of monitoring, registering and reporting, of verification, of handling out labels and
certificates, and of trading in sustainability certificates have emerged in agro-food chains. With
these new practices, new actors and power brokers have emerged along the traced value chain, such
as verification and certification agencies, trading platforms, registries, and traders in certificates.
In addition, new powers relations have been formed, with a power shift towards actors at the
consumer end of value chains, but also towards actors outside the value chain such as tracing and
certifying agencies.

One of the major changes in practices, actors and power relations in traced sustainability markets
comes when sustainability certificates emerge. As we see, for instance, with electricity, carbon and
fisheries [19–23], sustainability certification can lead to a market for certificates, relatively decoupled
from the material sustainability of primary production and products. With sustainability certificates in
agro-food, tracing sustainable products is no longer tracing the product through the value chain to its
origin, but the establishment of a new market with new rules, new resources and new actors. As often
with new markets, there are market winners, losers and advocates, and major debates on the direct
and long-term sustainability performance of markets in sustainability certificates are taking place. One
of these debates concerns the use of market-based tools as instruments for environmental policy which
is criticized by some scholars as they fear the appropriation by dominant market actors [24] and that
their structural limitations will prevent the radical transformations in current supply systems they
consider necessary [25].

3. Models of Tracing Sustainability

A large variety of certification systems have been developed to guarantee downstream consumers
that products are produced upstream in a sustainable manner. In the literature and in the practice of
different global commodity chains these certification systems prove to make use of one or more of four
models of sustainability tracing [26–29]. Figure 1 clarifies the differences.

The first model, identity preserved or track and trace, ensures that the certified product delivered
to the end user (customer or consumer) is uniquely identifiable and can be related to the identity of
producer and resource base. Initially, it was especially developed and applied to distinguish GM from
nonGM products [30], but this has widened more recently to tracing sustainably produced products.
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In order to be able to preserve the identity of the certified resource, half-product and final product they
have to be kept physically isolated and separated from non-certified equivalents at each stage of the
value chain, as well as from certified equivalents from another resource base. Only then full traceability
can be organized from the origin of the product to the point of delivery to the end user; and the end
user can be assured of the origin and identity of that specific product. In consumer-facing certification
systems barcodes or other identification systems, often supported by recent developments in ICT, allow
the consumer to trace the origin of the product to the producer [12]. The logistics, monitoring, reporting
and verification required for identity preserved systems result in high costs along the value chain, to be
compensated through price premiums, unique market access or larger market share. Due to the high
costs, identity preserved systems are only applied when considered necessary, either because these are
explicitly prescribed or when there is a clear market demand from consumers for such far-reaching
certification systems. In most commodity value chains other traceability systems often prevail due to
lower costs, reduced complexity, lower data availability requirements, and business preferences [30].

The second model, segregation, is more than incidentally lumped together with identity preserved
systems [27], but they are different. In addition, in a segregated system of sustainability certification it is
assured to the end-user that a certified product consists of natural resources and production processes
(storage, transportation, processing, trading, packaging, selling) that fulfil all the requirements of
the certification scheme. At every step certified produce is kept separate from non-certified produce.
However, the final certified product cannot be uniquely identified and related to a single identifiable
producer and resource base. Transporters, traders and processors mix produce from different
certified producers and resource bases, which makes tracking and tracing the final product to a
single initial producer/site no longer possible. However, costs are lower due to economies of scale and
increased competition.

In the mass balance model the traded volume of certified sustainable produce is administratively
monitored throughout the entire value chain to ensure that the volume of certified products
downstream equals the volume of certified resource base upstream that very same value chain [31].
The mass balance system allows, however, for the mixing of certified and non-certified produce at any
stage of the value chain after the certified produce has been registered and left the farm gate. For the
end-user, there exists no longer a one-to-one physical or chemical tie or relation between the consumed
certified end product and the certified resource base at the primary producer. Certified end products
most likely also consist of non-certified resource base. However, at each stage there is a reconciliation
between the quantity of certified material bought and the quantity of certified material sold, verified
by a certification agency. As no separate storage, transport or production processes are needed for
certified products and less verification, monitoring and control is required, costs are lower compared
to the first two systems.

Finally, the book and claim model moves away from any physical/material link between the
certified resource or primary produced crop and the final certified product. Operators under this
model register the sustainable resource/produce upstream which is booked in a central registry at a
trading platform, and for which the operator receives a tradable certificate. The producer then sells his
certificates on the (global) market to interested companies through a credit trading platform. For each
unit of certified sustainable product that is sold to customers/consumers, final manufacturers need to
buy certificates from this platform. The price of a certificate depends on supply and demand and may
therefore vary widely over the years as the experience of GreenPalm has shown (the price dropped
from 81.58 USD in December 2014 to 35 USD in September 2015 [32]. The major advantage of book and
claim systems is that no segregation, monitoring and registering is needed of sustainable produce (after
leaving the farm gate). Any final producer who wants to sell certified sustainable products, or any
actor that wants to support the production of sustainable primary resource base/products, can do so
via buying certificates on the credit trading platform. This reduces costs and complexities in organizing
the chain and allows for easy trade of larger volumes of sustainable products. A well-functioning
farm-gate and end-user monitoring and registration system, a market of certificates, and a central
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registry are crucial preconditions to let this system function. The system is more vulnerable for fraud,
especially when geographies and numbers of buyers and sellers expand; for consumers contesting the
sustainability of products; and for seizing price premiums by selling certificates.
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Figure 1. Four sustainability tracing models (adopted from [28,29]).

4. Explaining Prevalence of Traceability Models in Different Markets

The early voluntary certification initiatives usually cover various commodities (IFOAM, Fair Trade,
UTZ), while the recent ones are more often focused on one specific commodity. While increasingly
commodities are dominated by one certification initiative, such as the 4C Association in coffee, ProTerra
in soy, BCI (Better Cotton Initiative) in cotton, Bonsucro (2013) in cane sugar and RSPO (Roundtable
on Sustainable Palm Oil) in palm oil, there is not often a complete monopoly [4]. However, even if
one certification initiative is developed for one product category, it often applies different traceability
systems to fulfil traceability requirements/preferences of different market segments. Table 2 illustrates
the diversity in certification schemes in agro-food provision, with the used/allowed traceability
systems (see Appendix A). With regard to traceability, they all allow for segregation, most for identity
preserved, several for mass balance and only a few for book and claim systems. In addition, the
spreading in terms of market share over the allowed traceability systems is not equal, with usually
small shares of the marketed certified products having identity preserved traceability. What are the
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factors explaining preference for identity preserved and mass balance for most certification systems, in
most markets for the major share, while only for some certification systems book and claim systems
are an option and few marketed products have identity preserved traceability?

Table 2. Product categories, voluntary labels and traceability models (see Appendix A).

Product
Label/Certification

Organization/System

Traceability Model Allowed 1

Year of
IntroductionIdentity

Preserved
Segregation

Mass
Balance

Book and
Claim

Palm oil RSPO 2 X x x X 2004

Soy RTRS 3 x
X X

2006
ProTerra x X 2012

Sugar Fair Trade x X x 1997
Bonsucro x X X 2006

Cotton Fair Trade x X 1997
Better Cotton Initiative 13 X X 2005

Marine fish MSC 4
X

1997
This Fish X 2010

Aquaculture fish ASC 5 X 2011

Timber FSC 6 x X x 1993
PEFC 7 x x X 1999

Biofuels EU market 15 different schemes x x X 2009

(non)GMO crops EU 8 X 1997/2004

Biofuels RSB 9 x x X 2007

Agricultural products
IFOAM 10 x X 1972
Rainforest Alliance x X X 1987
Organic label US and EU X 1990/1991

Tea
Fair Trade x X x 1997
UTZ X X 2002
Ethical Tea Partnership X 2009

Cocoa Fair Trade x X x 1997
UTZ x X X 2002

Coffee
Fair Trade x X 1997(1988) 12

UTZ x X 2002
4C association 11 x X x 2006

Meat GRSB X X (2016) 14

1. A capital and bold X means used for the major share of the market; small x means less often used; 2. RSPO:
Roundtable on Sustainable Palm Oil; 3. RTRS: Round Table Responsible Soy; 4. MSC: Marine Stewardship Council;
5. ASC: Aquaculture Stewardship Council; 6. FSC: Forest Stewardship Council; 7. PEFC: Programme for the
Endorsement of Forest Certification; 8. EU: European Union; 9. RSB: Roundtable on Sustainable Biomaterials;
10. IFOAM: International Federation of Organic Agriculture Movements; 11. 4C Association uses mass balance but
the license/certificate must be passed on with the coffee up to the final buyer; 12. Fair Trade originates from the
Dutch Max Havelaar certification scheme for coffee, which started in 1988; 13. BCI uses a combination of segregation
(up until the ginner) mass balance (after the ginner). 14. GRSB has developed a standards which McDonalds intends
to implement in 2016 [33].

4.1. Historical Sequence?

The first traceability systems in sustainability certification of supply chains in the early 1990s
resembled an identity preserved or a segregation system, where products could be traced back to
sustainable production of the resource base. In general, one would expect that with the further
globalization of value chains and networks, the mainstreaming of sustainability in larger markets,
and the inclusion of more product categories in sustainability certification, sustainability traceability
would increasingly develop from identity preserved models to book and claim systems. The latter
type of system is especially apt for large volumes, lowers traceability costs, makes sustainably
produced products more competitive with conventional products, and is more concerned with global
sustainability and less with identity formation of smaller groups of (dark) green consumers. In that
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sense the more recent emergence of mass balance and book and claim systems in certification initiatives
makes sense.

At the same time, others argue that a reversed trend would make more sense [34]. Initially, mass
balance and book and claim systems allow for encouraging producers to produce more sustainably
and reward them for it, without necessarily involving additional costs for consumers and other value
chain actors. Only when a sustainably produced product is recognized and valued on the market,
companies can obtain a somewhat higher price from selling a clearly identifiable product from a single
certified resource base. This enables identity preserved traceability systems.

In looking at the distinct products and certification initiatives, it becomes clear that there exists
no easy relation between the allowed and prevailing traceability system on the one hand and the
time lapse since the start of the certification initiative on the other. Although book and claim
systems are emerging more recently for some products and supply chains and then take a significant
market share (Appendix A), this is not an evolutionary development. We cannot conclude that
once certification matures in a specified market, book and claim systems massively replace identity
preserved, segregation and mass balance systems. Nor can we easily conclude that book and claim
systems form a starting point for traceability, to be taken over by segregation and identity preserved
systems once the market matures and price premiums are possible. Obviously there are (also) other
factors involved in determining the prevalence of a traceability system for a sustainably produced
agro-food products in a specific market.

4.2. Determining Factors

When comparing the different products, certification initiatives and traceability systems presented
in Table 1, at least five factors play a major role in the allowed application and the prevalence (in
market share of certified products) of the different traceability systems.

In those markets where products are consumed that are recognizable for individual consumers
and where consumer identity through consuming labelled products plays a major role, identity
preserved or segregation are more likely to prevail. Regarding final consumer products, such as coffee,
vegetables, fish, wood and sugar, identity preserved or segregation is preferred above book and claim
and even mass balance. When consumers cannot easily identify sustainability properties of products
and cannot distinguish themselves through buying and consuming certified products, mass balance
and book and claim systems are more likely to emerge, such as in the case of sustainable palm oil
and biofuels.

Second, in markets/products where clear inherent product quality differences between sustainably
produced and non-sustainably produced products exist (or are perceived to exist), identity preserved
or segregation are likely to prevail. This is often the case with respect to organic vegetables, fruits and
meat, and non-GM food products. Product markets where (perceived) product quality differences are
absent, and sustainability claims are only related to production processes, are more likely to apply mass
balance and book and claim systems, as in the case of liquid biofuels. This differentiation enhances
when transport routes of product flows cannot be easily separated, for instance when sustainable
and non-sustainable products have to use the same transport infrastructure. Electricity transported
through the grid is a typical example [21], as would be any future traceability system for sustainable
biogas transported through piped gas systems [35]. Segregation or identity preserved is then only
possible for decentralized local systems, with direct connections between producers and consumers
of products.

Third, when the lead firm in a global value chain is (perceived to be) quite vulnerable for
sustainability questions and accusations from the public, consumers and consumer/environmental
non-governmental organizations, one can expect identity preserved and segregation systems to prevail
over mass balance and book and claim systems. A clear example is certified capture fish (MSC or This
Fish) in value chains where major retailers are lead firms and demand fully segregated chains or even
identity preserved [36]. Unilever announced in 2012 that it had set itself the target to buy all of its
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palm oil from traceable sources by 2015 to 2020, instead of buying it via the book and claim system
of GreenPalm. The executive director of New Britain Palm Oil Limited NBPOL claimed with respect
to GreenPalm book and claim certificates: “We feel that this is not widely understood and we do not
think it is what consumers want in their products (...). Additionally, the entire system including all
the associated claims is unaudited and therefore open to abuse. We feel the concept is flawed and
potentially misleading” [37]. Identity preserved and segregation systems are superior in guaranteeing
individual global value chain companies sustainable resource bases within their chain of custody.
Book-and-claim systems are not able to fully guarantee sustainable production of the actual products
sold by the lead firm.

Fourth, if the main players around a global value chain are institutional actors (processing
companies, traders, major environmental and consumer NGOs, states), which are only to a limited
extent directly dependent on consumer legitimacy or citizen membership, one can expect book
and claim systems to prevail. Institutional actors focus more strongly on higher level aggregated
sustainability effects and less on the sustainability of individual, identifiable products. The
systems’ perspective of mass balance and book-and-claim systems, with their focus on “aggregated”
sustainability, higher levels of efficiency, lower complexities, lower transaction costs (and thus better
competitiveness vis-à-vis conventional products), are then often prevailing.

Finally, more extended supply chains, in terms of geographical reach, size of markets, number of
actors in global production networks, and ‘social distance’ between initial producer and final consumer,
'prefer' book and claim and mass balance systems. While in shorter supply chains, with closer social
proximity between producer and consumer and smaller markets, identity preserved and segregation
systems of traceability are more likely to prevail.

Figure 2 puts together these five different dimensions that jointly influence what type of
traceability system is allowed in certification and prevailing in the certified market of distinct
commodities, giving examples for RSPO certified palm oil for food products, aquaculture fish labelled
through ASC, and USDA organic food products. The larger the surface of the 5-edged figure, the more
likely it is that book and claim systems emerge; the smaller the surface the more likely segregation and
identity preserved systems dominate.

 

consumer identity low

no inherent product
quality differences

low public debateinstitutional actors
dominant

extended supply chain

Palm oil RSPO aquaculture fish ASC USDA organic products

Figure 2. Determinants of traceability systems.
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5. New Markets of Traceability

Mass balance or book-and-claim systems seem most promising if one wants to make cost-efficient
contributions at sizeable scale to sustainability of agro-food products. When widely introduced,
these systems (i) lower the costs of traceability because they require no separate systems of storage,
transportation and processing; (ii) are less complex (and thus less costly) in implementation,
monitoring, auditing and certification for all intermediate value chain actors, and (iii) make sustainably
produced products really competitive with conventional ones. Only in this way sustainably produced
products can seize significant market shares beyond niche markets, as also a large share of the middle
class consumers, emerging economies, and major institutional actors such as mainstream retailers
and lead firms are seduced to articulate demand for sustainably produced (semi-)products. It can be
noted that in those global supply chains where multiple certification systems co-exist at the same time
(e.g., palm oil, soy, sugar cane), book and claim systems handle the largest market share of certified
products, compared to the other systems.

Book and claim systems differ from the other models because here certificates are developed as a
new symbolic token that codifies sustainability, provides it with a monetary value and allows it to be
traded over long geographical stretches independently from material (product) flows. In that sense
book and claim systems reflect global ecological modernization, where “ecology” becomes articulated,
forms a separate global “ecological” flow, and becomes “economized” [22,38]. From a global system
perspective book and claim is an ecologically and economically rational design for greening global
supply networks, as it incentivizes certified production of fresh produce, reduces transaction costs
for value chain actors in tracing, and thus makes certified products competitive with non-certified
alternatives. In its operationalization, however, these book and claim systems run against a number
of challenges.

First, book and claim systems bring in a different set of actors in sustainable global value
chains/networks, each with their own role and with their own interests and rationalities. Private
brokers of green certificates such as GreenPalm in the sustainable palm oil value chain, private
consultancies that set up trading platforms and systems such as Book & Claim [40], and various
financial institutions that also function in carbon markets all have an interest in maximizing trade in
these certificates. Trading certificates is business. Financial institutions trading certificates have a clear
interest in price settings and manipulation, introducing all kinds of new financial products related
to these certificates [39]. This makes the sustainability of the certificates more and more competing
with their market value, introducing stronger economic logics and rationalities in these sustainability
markets. As a consequence traceability becomes a market in itself; traceability is traded, new companies
emerge that make a profit out of trading traceability, or from setting up systems and companies that
become traceability brokers. An illustration for this trend is the advertisement by the consultancy
firm Book & Claim offering assistance in setting up book and claim systems and trading platforms
in any industry [40]. The relation with on the ground sustainability of primary production then
becomes increasingly indirect or “footloose”. Consequently, a stronger element of futures trading and
speculation is brought into the sustainability commodity market, which allows middlemen and traders
to take a larger proportion of the price and increases the risks of price volatility. Both consequences are
considered to be problematic for the poor, producers as well as consumers [41,42].

Second, it is widely conceived that book-and-claim systems are more vulnerable to fraud than
identity preserved and segregation systems, with mass balance systems in-between [29]. As the
administration of sustainable primary production and the final certified products that are sold are
decoupled, more vulnerabilities emerge in terms of illegal introduction of non-sustainable products,
creation of certificates, fraud in monitoring and registration, etc. Experiences with the carbon
credit systems show that this is not just a potential drawback, but that multiple forms of fraud
do occur in trading systems of certificates [43,44]. Identity preserved and segregation systems are not
immune to such fraud either (as several cases of organic product fraud have shown [45,46]), but such
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vulnerabilities are considered a lower risk as verification/certification takes place at different stages of
the supply chain.

A third challenge is related to the division of responsibilities in some book and claim systems.
Especially where buying and selling of sustainability certificates is detached from the organization
that sets, monitors and verifies the production standards, responsibilities become blurred [47]. This
is especially relevant in cases of fraud or illegality. Is the RSPO responsible for the green certificates
handed out and traded by GreenPalm, the private organization that performs the book and claim
system? Most actors involved in this book and claim system would probably consider this is not to be
the case; but the RSPO will be the first to bear the consequences when certificates are not backed by
sustainable oil palm plantations.

Fourth, book and claim systems rarely operate in markets without alternative traceability systems;
hence, they have to compete with them. In this competition, efficiency and costs are important
but responsibility claims, assurance and trust as well. Some consumers are not impressed by the
cost-efficiency of book and claim systems and prefer the greater transparency towards initial producers
and resources offered by identity preserved and segregation systems. Such consumer preferences are
increasingly articulated by large (and thus powerful) retailers, who sense consumer preferences and
know what reputational damage can do.

Finally, book and claim systems have a lower level of environmental effectiveness through the
equivalent of the “hot air” mechanism that prevailed in the flexible mechanisms in greenhouse gas
emission reduction [19]. All production that fulfils sustainability criteria will be used in a book and
claim traceability system, while in segregation systems and identity preserved systems volumes of
sustainably produced primary commodities will exist that are not certified, due to the costs and the
management complexities involved [2,18]. The latter situation results in higher volumes of sustainably
produced primary commodities than certified in a market.

As book and claim systems are relatively new in agro-food markets we have paid special attention
to the challenges these traceability systems face. However, articulating these challenges should not be
interpreted as predicting a dark future for or discrediting book and claim systems. For one, the other
traceability models each have their own strengths and weaknesses. Second, several of these challenges
will not be decisive in decision-making processes on which traceability model to apply in certification
of products for specific markets. What constitute challenges or even disadvantages for some actors in
certified global production networks are sources of (economic) value, market share, low transaction
costs or aggregated environmental gains for others.

6. Conclusions

The growing demand for sustainably produced agro-food products in an increasingly global
market has resulted in developing distinct systems for certifying sustainability claims, which fit
in a wider tendency of governance through information. Traceability forms a key element in
these—mostly voluntary—sustainability certification initiatives. The four models of traceability (mass
balance, segregation, identity preserved (or tracking and tracing) and book and claim) differ in how
sustainability certification of a final product is related to the sustainability qualities of production
circumstances and products at different stages of the value chain. In this paper, we focused on
explaining the prevalence of different traceability models for different commodities and markets. There
proves to be no simple historical or evolutionary development in the prevalence of traceability models
in specific commodities and/or markets. In contrast to a straightforward evolutionary development in
traceability models, five factors were identified that are co-determining the kind of traceability model
applied and prevailing in a specific commodity-market combination. Analyzing these factors provides
better predictive power of likely traceability systems than an evolutionary view.

Particularly interesting is the book and claim traceability model because it is rather new in
agricultural and food markets and allows for decoupling the sustainably produced material flow
from the flow of sustainability claims, making it particularly apt for global value chains. Products are
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traded separately from sustainability certificates. We identified competing claims among academic
scholars, sustainability NGOs and value chain practitioners on the desirability and future outlook of
book and claim systems, in “competition” with the three other traceability models. Some consider
book and claim to be the most appropriate model in the context of globalizing markets and the
proliferation of sustainability preferences among increasing segments of consumers due to its high
efficiency, low costs, large aggregate sustainability gains and adequate fit with global value chains.
Others believe and/or strongly prefer that the book and claim models will only play a temporary
and transitional role in traceability system and will disappear over time. According to them, book
and claim systems do not create a market for the sustainably produced products themselves but
only for sustainability certificates, making their sustainability claims too vulnerable for fraud and
consumer/public mistrust, endangering the entire landscape of sustainably certified products and
markets. Our analysis showed that the prevalence of any traceability model remains strongly related
to the architecture of the supply chain/network serving a specified commodity market: where is the
power located in the chain/network, are lead firms to be found upstream or downstream, can the
certified product play a role in consumer identity formation, are collective actors outside the value
chain interfering strongly (regulatory bodies, NGOs), and how much premium is to be gained through
different traceability modes?

Deciding on the most appropriate traceability system is not a straightforward process on the basis
of (economic and environmental) costs and benefits, but relates as much to fundamental consumer
identities, ideologies and power relations in chains. While technical-scientific claims can be decided on
the basis of 'right' or 'wrong', debates involving fundamental ideologies and power inequalities are
never resolved or closed easily. Hence, the debate on traceability system is likely to continue for some
time. Despite the criticism we expect book and claim models to remain part and parcel of the options
for sustainability certification, be it mainly for commodities that cannot easily (thus: at relatively low
costs) be kept physically separate throughout a globalized supply chain for a particular market (e.g.,
palm oil, soybeans, biofuels).
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Appendix A. Traceability Systems of Different Commodities/Markets

Fair Trade certification, including more than 15 product categories such as coffee, tea, bananas,
vegetables and cotton, follows mostly a segregation chain of custody traceability design, although
for special markets identity preserved is offered, and for cocoa, sugar cane and tea mass balance
systems operate to ensure that Fair Trade producers receive their premium. Tracing back to the origin
of production is secondary to production procedures and product characteristics.

UTZ certified allows both mass balance and segregation certification systems in cocoa trade, but
only segregation in coffee and tea. The organization gives clear reasons why it continues to have
a mass balance system besides a segregation system on cocoa, because “while volumes of certified
cocoa are still limited but growing and the processing is quite complex, keeping all certified cocoa
separated would imply high investments in the supply chain” and UTZ rather invests in “training
of farmers and actual purchase of UTZ certified cocoa” [48]. UTZ expects that with the maturation
of the market certification will shift more towards segregation systems. The Sustainable Agriculture
Network/Rainforest Alliance has developed a kind of “in-between” category in chain of custody
certification, which they label “controlled blending” (only for cocoa until now). Controlled blending
differs from mass balance in that it monitors sustainable products up till the gate of the manufacturer,
whereas mass balance only monitors sustainable produce until it leaves the farm gate [49]. This enables

202



Sustainability 2015, 7, 12258–12278

the system to control the proportion of certified cocoa in each final product. Rainforest Alliance
allows only for sugar cane and palm oil a mass balance chain of custody certification, after written
permission from the Rainforest Alliance. Segregation and identity preservation are allowed on all
product categories [50].

The Stewardship Council systems (such as those of Marine Stewardship Council MSC, Forest
Stewardship Council FSC, and Aquaculture Stewardship Council ASC) all work with a segregated
system of chain of custody traceability (although FSC has also developed a mass balance system). In
Stewardship Council systems certified natural resources are kept segregated throughout the supply
chain from non-certified equivalents, up till the final consumer. Sometimes in these markets smaller
alternative certification initiatives opt for an identity preserved system of traceability, such as This Fish
in capture fisheries.

Under the Round Table for Sustainable Palm Oil (RSPO; Kuala Lumpur, Malaysia, established in
2004) identity preserved, segregated, mass balance and book and claim traceability systems (or modules
as the RSPO calls them) operate at the same time for different palm oil markets. Each of the four
systems comes with different allowable claims regarding sustainability on the final products, and with
different regimes of traceability at the various stages of the value chain [28]. To facilitate the traceability
of identity preserved, physically segregated, or mass balanced RSPO certified sustainable palm oil, a
new RSPO eTrace system has been launched. The system is designed to improve transparency and
efficiency. For facilitating book and claim modules the private company GreenPalm (Hull, United
Kingdom, established in 2008) has set up a credit trading platform for the RSPO. With over 750
members, sales of GreenPalm certificates over the first quarter of 2014 ranged to 850,00MT, up 54%
compared to the same period in 2013 [51]. Certificate trading via book and claim makes up almost
63% of RSPO Crude Sustainable Palm Oil (CSPO) trading. Although these four different “modules” of
traceability and certification are indicated on the Chain of Custody certificate delivered by the certifier,
the system (or module) used is not always communicated clearly to the final consumer. Together,
annual available certified sustainable palm oil in 2012 makes up 10% of the global market (around 5
million tonnes), but only about 70% of this volume has actually been traded as such.

The Round Table on Responsible Soy RTRS to some extent resembles developments in the RSPO,
although it has been established much later. With the first producer was certified only early 2011, in
2014 it had 31 producer members (with a production area of over 450,000 hectares) and 96 members
from industry, trade and finance. Besides the segregated and mass balance modules, the RTRS has
established a book and claim system of trading responsible soy. Under the RTRS, soy companies, but
also other interested companies and organizations not having access to soy value chains, can purchase
“responsible soy production credits” directly from soybean growers on the Soy Credit Trading Platform
(under the authority of RTRS), with one credit equalling the responsible production of one metric
ton of soybeans. Credits can be bought, sold and re-sold, but once validated they can no longer be
re-sold [52]. This resembles similar systems as the credit trading platforms of sustainable palm oil
of GreenPalm and for carbon credits of ISCC (International Sustainability and Carbon Certification).
The different models (segregated, mass balance and book and claim) come with different claims on
the products, and even with different logo’s to be used [53]. In 2014 over 1.3 million metric tons of
responsible soy was sold (including segregated, mass balance and traded credits), in a global market
for soy of nearly 240 million tons (FAO Statistics). The recently established ProTerra certification
initiative for soy only operates identity preserved and segregated traceability systems.

Better Sugarcane Initiative or Bonsucro (London, United Kingdom, established in 2006)
operationalizes several certification systems for sugarcane supply chains [54]. Next to “physically
segregated shipment” and mass balance, Bonsucro has a credit trading system where companies
wanting to make a claim of sustainable sugar can purchase credits of responsibly produced sugar
from certified mills [55]. This facility is only accessible for Bonsucro members (34 mills and 181 other
members in 27 countries) and comes together with registration and verification systems at the mills.
There is also ample possibility of buying and reselling certificates, making the system into a real market.
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Prices are set between buyer and seller and Bonsucro charges a USD $1.3/ton fee. Bonsucro certifies
only sugarcane and by early 2014 the organization has certified 3.32% of global sugarcane production
(55 million tonnes) and 3.66% (which equals 870,000 hectares) of the total land area under sugarcane.
Of the end products, Bonsucro has certified around 3.8 million tons of sugar and some 2.6 million m3

of ethanol.
Biofuels for the European market need to be sustainable under the EU RED directive (2009/28/EC)

in order to allow these biofuels to count in the compulsory percentages of renewable fuel mixing in
transport fuel [56]. To date, 19 different certification schemes have been allowed, using a mass balance
traceability system (allowing also for segregation and identity preserved) [57]. The allowed systems
include RSPO, RTRS, Roundtable for Sustainable Biofuels RSB and Bonsucro, which have developed
special mass balance systems for RED-certification, (besides other segregation, identity preserved
and/or book and claim traceability systems for other markets) [58]. Since 2008 the English RTFO
(Renewable Transport Fuel Obligation) contained a book and claim traceability system for biofuels,
but this was discontinued when RTFO had to be harmonized with the EU RED in 2011/12. Staaij and
colleagues [29] note the complications of such a large and diversified mass balance system for biofuel
traceability, as voluntary certification initiatives vary and EU countries differ in implementing and
recording mass balance traceability. For instance, so-called second generation biofuels based on waste
and residues are preferred in EU policy and can be counted double in the accounting sheets; but it
differs per certification initiative what is seen as waste and residues and what not [59].

A recent initiative (started in 2011) is the Global Roundtable for Sustainable Beef (GRSB), aiming
at achieving continuous improvement in the sustainability of beef production systems and value
chains around the globe [60]. The GRSB is a multi-stakeholder initiative with representatives from
producers and consumers around the world, such as Cargill, McDonalds, the Brazilian Roundtable on
Sustainable Livestock, Solidaridad and WWF. The GRSB intends to formulate principles and criteria
for global sustainable beef with the help of its members and other stakeholders while considering the
indicators and the means of verification to be context-specific and not feasible as elements of a global
standard. These important issues are left to local, national and regional groups. GRSB has not yet
touched upon issues of traceability of sustainable beef, but it is unlikely that it will introduce mass
balance or book and claim systems. One of GRSB’s members, McDonalds, has announced that it will
begin to purchase sustainable beef verified against these principles and criteria by 2016, after having
developed specific targets, to ensure that sustainable beef is verifiable and transparent, making the
need for a traceability system pressing [33].
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Abstract: This paper aims to explore the possibilities of a humane form of capitalism—one that
allows for the pursuit of environmental and social justice, without significant curtailment of
economic growth. The nature of capitalism has been explored through a discourse analytical
framework, with three main discourses being identified—the Neoliberal perspective, the Neo
Marxist perspective and the Sustainable Development discourse. This paper argues that the
Sustainable Development discourse that frames the economy of certain countries has been
significantly influenced by the EcologicalModernisation Theories, and such conflation of discourses
has problematized the practice of capitalism in certain regions. Such a proposition has been explored
through the use of the Singapore case study, and various socio economic and environmental policies
and indices have been examined, in order to determine if this specific brand of sustainable
capitalism could be humane in nature. Detaching from the localized evaluation of sustainability in
Singapore, the concept of a sustainable society within the context of contemporary globalization is
also explored briefly, with it revealing greater insights into the true nature of capitalism.

Keywords: capitalism with human face; sustainable capitalism; discourse analysis; Singapore

1. Introduction

Capitalism has been the dominant economic system for most nation states in the past few
centuries. Emphasizing the concept of the free market, capitalism posits that the most socially
efficient division of resources, should in theory, come about naturally from the self allocative
mechanism of the market [1]. This should result in a fair form of economic growth, bringing about
the most socially beneficial outcome for members of the society [1]. However, since its inception,
critics have pointed out the innate contradictions present within the system, and capitalism has been
attributed as the source of the social inequality, injustice, and environmental degradation observed
in society [2,3]. Such discourses have arguably influenced the manner in which capitalism is
perceived, and in turn shaped the various economic policies and systems in various countries.

These two opposing perspectives could loosely be categorized under the Neoliberal discourse,
which largely support free market capitalism, and the Neo Marxist discourse, which largely disagree
with such an economic system. Between the two discourses, lies the Sustainable Development
Discourse, which arguably takes amore nuanced stance in the argument. Such a discourse recognized
the many problems present in the current capitalistic system, but puts forth the notion that capitalism
is flexible enough to be pushed towards an economic model that allows for the co development of
the social, economic and environmental spheres, a form of humane capitalism that is of interest in
this paper [4]. The sustainable development discourse has arguably gained relative dominance in the
shaping of policies within various countries, most notably in the Scandinavian regions such as
Sweden, as well as various smaller nation states such as Singapore, and has in turn shaped the nature
of capitalism within these places.
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This paper aims to explore the possibilities of a humane form of capitalism, and to determine if
the sustainable development discourse has sufficiently altered the economic systems of various
purported sustainable states to a form of capitalism with a human face. This objective has been
achieved through the use of a discourse analytical framework, applied on to the specific case study
of Singapore—a country that has a history of active pursuit towards sustainable goals.
The examination of the Singapore case study could allow for greater insights into the nature of
capitalism, allowing us to determine if capitalism could be truly humane in nature.

The first section of the paper will put forth the aims of the paper, as well as highlight the
limitations present in the study. The second section will briefly review the various literature present
in the study of capitalism, as well as highlight some rationales for the study. The third section will
highlight some key definitions and concepts, giving a brief explanation on the concept of capitalism,
as well as what constitutes capitalism with human face—a term that is of main focus in the paper.
The fourth section would discuss the methodologies used in the study, and explain how and why the
study has been carried out in a certainmanner. The fifth sectionwill discuss the threemain discourses
of capitalism, identified as the Neoliberal discourse, the Neo Marxist discourse, and the Sustainable
Development discourse. Various sub discourses will also be discussed, with emphasis placed on the
Environmental Modernisation Theories (EMT)—a framework that has arguably influenced the form
of sustainable capitalism currently present in the Singapore economy. Such a claim will be explored
in details in the following section of the paper. This sixth section will examine the Singapore case
study, wherein the dominant discourse influencing the Singapore’s capitalism, would first be
identified, before discussing if such a form of capitalism could provide for the humane type of
economic system that is of interest in this paper, especially when the context of globalization is taken
into account. The last section of the paper will then give a brief conclusion, and summarize the
various points posited in the earlier sections.

1.1. Research Aim

(1) To explore the contemporary discourses surrounding the concept of sustainability, and through
it provide insights into the nature of capitalism

(2) To apply an environmental sociological lens on the study of Singapore’s brand of sustainable
capitalism, and provide an evaluation of its efficacy and its nature, taking into account its context
in a globalizing world.

1.2. Limitations

Before delving into the main section of paper, it is necessary to put forth some of the limitations
of the paper. Due to the limited scope of the paper, wherein only one single case studywas examined,
the study could only provide an exploratory view of one specific form of capitalism. Various models
of sustainable capitalism exist in different regions and through different times. Findings from this
study therefore cannot be used to generalize and provide a conclusive statement on the overall nature
of Capitalism. Nevertheless, such a study can still be useful in providing some insights into specific
forms of sustainable capitalism, and perhaps suggest some hints of its true character. The
employment of the case study has provided some empirical evidence to this aspect, with findings
highlighting the complexities of sustainable capitalistic system.

The study has also placed more focus on the internal dynamics of Singapore’s economy, with
less focus placed on its relations with other world economies. As such even if Singapore’s form of
capitalism is demonstrated to be humane in nature, such a conclusion could only be posited within
the confines of the country. When placed within the context of a larger global economy and society,
Singapore’s economic system could still have certain exploitative aspects. Due to the need to keep
brevity and focus for this paper, this claim has only been briefly discussed, and future studies could
perhaps expound more on this perspective.
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2. Literature Review

Much literature have discussed and examined the nature of capitalism, since its conception.
Three main arguments can be identified, loosely categorized under the Classical and Neoliberal
perspectives, the Marxists and Neo Marxists criticism on capitalism, and the Sustainable
Development views [1–5]. These discourses vary in their outlook on capitalism, arguably forming a
theoretical debate on their perceived effects of capitalism on society and the environment. These
discourses have arguably shaped and influenced policy decisions and economic practices in various
societies, and across different epochs. Various studies have examined these various discourses in
details, and applied them to case studies of variants of capitalism practiced in different regions, with
findings providing different interpretations of the nature and character of capitalism [6–8].

However, few studies have recognized that the various discourses could have co varying effects
on social and economic policies in different economies. In this sense, capitalism in praxis, could
exhibit evidence of exploitation and sustainability at the same time. This paper thus placesmore focus
on this issue, and aims to examine how a conflation of discourses, could exist in certain cases, such
as the Singapore case study, providing more insights into the nature of capitalism, and to allow some
indication on whether capitalism could indeed have a human face.

3. Conceptual Threads

3.1. Capitalism

In order to delve into the nature of capitalism, it is necessary to first conceptualize and put forth
clearly an exact definition of capitalism. Various definitions of capitalism has been put forth in
previous literature, but such definitions have been relatively unclear in identifying the exact nature
of capitalism. Attempts to shed light on this concept has been put forth by Sternberg [9], who offered
an essentialist definition on this form of economic system—identifying capitalism by its three main
features—that is the use of “private property, free market pricing, and the absence of coercion”.

Within this operational definition, only one form of capitalism exist. Other variants—such as
state capitalism—are seen as deviants, attributed as the source of economic failures contributing to
problems within society [9]. Problems traditionally associated with capitalism are deemed to be an
effect of attempts to control the economic system [9], and capitalism in itself is placed in a positive
light—as a panacea to problems located in the economy and in society.

While such a definition is indeed useful in delineating the scope of capitalism, providing a clear
explanation of capitalism as an economic system, such a definition fails to recognize that capitalism is
ultimately a system embeddedwithin a larger social and political system [10]. In praxis, the essentialist
definition of capitalism is ultimately purely theoretical, and capitalism is andwill always be affected by
social and political forces. Several assumptions that contribute to the proper workings of the system
more often tend to fail, such as the assumption of the rational nature of humans in carrying out
economic actions in the market. As such, this conception of capitalism is limited in its understanding of
capitalism, providing only a theoretical examination of the concept, and thus is less relevant in the
examination of capitalism within this paper, which seeks to explore into the nature of capitalism in
praxis.

Recognizing that capitalism is ultimately an economic system embedded within a larger social
and political system, this paper seeks to stray away from the essentialist definition of capitalism,
instead taking the stance that various forms of capitalism can exist, in different societies and different
timelines. An operational definition would thus have to take into account the variation in practices
for capitalism in different societies, while at the same time delineating a clear boundary for which
capitalism could be distinguished from other forms of economic systems, such as socialism.

While there are several variants of capitalism present both historically and through different
societies, their main commonalities could be distilled into the systems that display the follow
characteristics:
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(1) The use of the market as the main redistributive mechanism
(2) Concept of private property

As such, capitalism would be defined, in this paper, as an economic system, where the main
pricing mechanism is derived from the workings of the market, and the use of private property is
upheld within the system.

The first feature represents the use of the free market as the main pricing mechanism—that is to
allow the demand and supply to dictate the price and allocation of resources within the system—
otherwise known as the “invisible hand” of the market [1]. Within this mechanism lies the belief that
the most social good can be derived from the rational pursuit of self interests by all individuals of
society [1].

The second feature refers to the notion that property are privately owned by individuals—that is,
a “property right entitles its holder to a strong form of authority over an asset, called ownership” [11].

Sternberg’s third feature of capitalism—the lack of coercion—is omitted from this definition, as
in praxis, few or no forms of capitalism display a lack of coercion within its system [9]. Strictly
speaking, this would represent a society without any form of governance, which would be highly
improbable in praxis. As this paper is more concerned with the forms of capitalism present in
societies, this feature, while vital in helping to defend capitalism, would be irrelevant in the form of
capitalism investigated within this paper.

Such a definition would be sufficient to differentiate capitalism from other forms of economic
systems, while at the same time, flexible enough to allow for variants of capitalism to be examined,
allowing one to look into different forms of the economic system, and to investigate if, out of the
many, a form of capitalism that is both socially, economically, and environmentally sustainable, could
exist. Given such a definition, the case study chosen for the research, Singapore, could then be
determined as adhering to a capitalistic economic system, wherein the main pricing mechanism lies
within the market, and the capitalist concept of private property remains present within the society.

3.2. Capitalism with a Human Face

The main objective of the paper is to investigate if a humane form of capitalism could exist in
praxis—a term described as capitalism with human face. Before moving on to discuss this in detail,
it is necessary to clearly define what constitute a humane form of capitalism. Taking insights from
the sustainability discourses, a humane form of capitalism should exhibit evidence of an equal
development of not just the economic aspects of society, but the social as well as environmental
aspects [4]. Within the social sphere, justice should be observed, which in this paper, would be
conceptualized as the meeting of needs of individuals within society [12]. A socially justified system
would thus be required to address problems of material inequality, and built on a system which
allows for equal access to resources, where basic needs such as food and healthcare are made
accessible to themasses [13]. Economic development should also come in tandemwith environmental
stability—a form of sustainable development that “meets the needs of the present without
compromising the ability of future generations to meet their own needs” [14].

4. Methodologies

4.1. Case Study Research

The main research strategy employed in this study is the case study method, which is an
“empirical inquiry that investigates a contemporary phenomenon within its real life context” [15].
What this essentially means is that the case study method takes into account the current social
conditions in which the event or object of study is embedded in [15]. This research strategy would
take data from a multitude of sources—and thus providing multiple perspectives on the same
phenomenon [15,16].

The usage of case studies as is more preferable under three conditions—the first of which has
already been discussed in the previous paragraph. The two remaining conditions revolves around
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the nature of the research question, as well as the amount of control over “behavioural events”,
or conditions that influence the object or phenomenon of study [15]. In order for the case study
method to seen as a viable research strategy within a study, its research question should revolve
around why and how questions, or what questions, if the study is an exploratory one, and seek to
examine contemporary events where context cannot be divorced from the phenomenon, and where
the researcher has little control over the variables and events that lead to the phenomenon [15].

The use of the case study method is thus appropriate within this study, fulfilling the three
conditions laid out in the previous section. The main research question of the paper is, is for the most
part, an exploratory one, and seeks to understand if capitalism could be a humane form of economic
system—thus fulfilling the first condition of case study research. However, other forms of strategies
could also be employed if the nature of the study is an exploratory one, and historical, surveys,
experiments could similarly be used in the study, if solely based on the first criteria [15]. What then
makes the use of the case study the most appropriate method for this study, is the fulfilment of the
other two conditions mentioned in the previous section. This research examines capitalism in
contemporary societies, thus requiring the examination of the context in which it is in embedded in,
while at the same time, the large range of variables and conditions that influence the object of interest
does not fall within the control of the researcher—thus requiring the use of the case study method
for this research.

According to Yin [15], there are five components to consider during the design phase of the case
study research, which are the following: (1) Study’s questions, (2) Study propositions; (3) Unit of
analysis, (4) Logic linking data to propositions and the (5) Criteria for interpreting the findings.
The first component has already been addressed in the earlier section, wherein the question points
towards one that is exploratory in nature. The second component examines the specifics of the
question—and directs what should be studied in the research [15]. Due to the exploratory nature of
this paper, only the purpose of the study would be stated—which is to investigate the nature of
capitalism, and to determine if capitalism could be adopted as the main economic framework within
a sustainable society.

The unit of analysis in this study would be Singapore. The selection of this case study is
intentional—Singapore adhere strictly to a capitalistic model, but seems to exhibit traces of
sustainability, and an investigation into its economy could provide greater insight into the nature of
capitalism, and determine if capitalism could have a humane side to it. Within the case study, data
with regards to the three spheres of sustainability—economic, social and environmental—would be
collected, to determine if these economies are truly sustainable in nature. Indicators for the three
spheres could take in the form of statistical data, such as the Gross Domestic Product (GDP) of the
country, Gini Coefficient, as well as other environmental indicators; but could also be determined
through an analysis of economic, social and environmental policies present in the two cases. The two
components refer to the data analysis part of the research, which in this case, would be aided by prior
discourses on sustainability—and theories such as the Treadmill of Production, and the Ecological
Modernisation Theory, would be used to link the data to the proposition, as well as to interpret
the findings.

4.2. Discourse Analysis

A discourse analytical framework will be applied in investigation of the nature of capitalism in
this study. Discourse refers to “a specific ensemble of ideas, concepts and categorizations that are
produced, reproduced and transformed in a particular set of practices and through which meaning
is given to physical and social realities” [17]. The analysis of discourse thus involve itself with the
examination of the various ideas that surround the concept at hand—which in this case, would be
capitalism—and investigate how these various discourses translate to reality and social action,
through its influence on institutional arrangements and practices within society [17]. The use of a
discourse analytical framework assumes capitalism as a more fluid and dynamic concept—one that
is constantly shaped by various discourses—a system that is constantly being constructed and
reconstructed, and moulded to variants of capitalism seen in various societies. Such a framework
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thus recognizes that capitalism could be portrayed in various forms, and a study of its physical
manifestations in various economies, should provide an empirical inquiry into the nature of
capitalism.

Discourse analysis has been carried out in a two step process, wherein the various discourses
surrounding the concept of capitalism were first identified, before proceeding to discuss the
dominant discourses shaping the Singapore’s brand of capitalism.

5. Discourses Surrounding Capitalism

Three discourses can be identified in the discussion on the nature of capitalism. The first of which
follows a liberalist tradition—taking the perspective that capitalism, and its free market, provides a
most socially optimal method of resource allocation, and thus, in its purest form, is humane in nature
[1]. The problems that are often attributed to capitalism—those of social inequality and
environmental degradation—are then seen as problems arising not from capitalism itself, but from
state interventions or market distortions, and could be remedied with increased liberalization of the
market [9].

The second discourse takes on the opposing stance—and sees capitalism as an innately
exploitative mode of production [2]. Proponents of this discourse views capitalism as an inherently
problematic system, in which a humane form of capitalism is seen as unachievable, and paradoxical
in this case. The problems observed in contemporary societies—such as extreme social inequality, as
well as widespread environmental degradation, could then be attributed to the capitalistic mode of
production [3,18,19]. This discourse hence seeks to push for more radical changes in existing
institutions, in order to address the many issues, perceived to be a result of the capitalistic economic
system [3].

The third discourse takes a more nuanced approach towards capitalism. While acknowledging
the problems associated with the current form of capitalism, proponents of this discourse take the
stance that solutions to these problems could be attained without radically changing the current
mode of production [20]. Capitalism is thus seen as a flexible system, one that is adaptable enough to
allow for more sustainable development [20]. Such a discourse would thus shape society to continue
to pursue economic development through capitalistic means, in the belief that with slight
modification, capitalism could bemoulded into a humane system, which promotes economic growth,
without having negative impact on the social and environmental aspects of the country [20].

While there exists a large range of literature that could be categorized into the three different
discourses identified, the limited space of this paper, and the need to keep brevity, only allows for
the discussion of only certain key theories and perspectives—such as those by Adam Smith and Karl
Marx. These two theorists essentially adhere to the first and second discourses on capitalism
respectively, with Smith advocating for a liberalist approach, and taking on the view that capitalism
is humane in nature, while Marx takes on the opposing stance, viewing capitalism as an inherently
problematic and inhumane system. Both theorists arguably provided a basic framework of discussion
in more contemporary perspectives on capitalism, which would be expounded on in the later section.

5.1. Classical Liberalism and Neoliberalism

5.1.1. Adam Smith & the Invisible Hand of the Market

Classical Liberalism and Neoliberalism perspectives could be subsumed under the first
discourse, taking a positive position with respect to the ethicality and morality of the free market.
The Classical Liberalism perspectives was first put forth by 18th century philosopher—Adam
Smith—in his seminal work of An Inquiry into the Nature and Causes of the Wealth of Nations [1].

Smith puts forth a critical view on the mercantilist economic system that was in practice in the
17th to 18th century, viewing the protectionist measures implemented by different state economies
as an impediment to the workings of the market [1]. Instead, Smith introduced the concept of the
“Invisible Hand”, a metaphor used to describe the self distributary mechanism of the free market [1].
Such a view is built on the assumption that the self interests of individuals will result in the most
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socially optimal outcome—a process that can only occur in a laissez faire economy [1]. Such an
economy is characterized by the lack of intervention from the state, or the absence of severe
distortions in the free market, such as the presence of monopoly—and instead made up of small
business owners and individuals, who do not have significant influence on the workings of the
market individually [1]. The invisible hand of the market will then, in theory, act as an indicator of
pricing and production levels, and a result in a situation in which there would be a socially efficient
allocation of resources [1].

While Smith advocates for the establishment of a free market—one that is free from state
intervention—his conception of capitalism does not push for a completely unfettered market—and
the state continues to play certain roles in this system. In Smith’s conception of capitalism, the role of
the state should be limited to three responsibilities—(1) Defense; (2) Upholding justice; and the
(3) Provision of public works [1,21]. The first responsibility lies in the protection of the state and
country from physical threats, such as foreign invasion [1]. The second and third responsibilities refer
to the provision of public and merits goods—goods that are required, or beneficial to society, but
would not be financed through the workings of the free market—such goods include transportation
infrastructure, or education [1,21]. Nevertheless, Smith’s conception puts forth an optimistic view of
capitalism, wherein social justice—a key part of a humane economic system—is seen as a natural
product of the free market, thus arguably pushing for the belief that capitalism is essentially humane
in nature.

5.1.2. Neoliberalism

The Neoliberal perspective on capitalism is essentially a revival of classical liberalist ideas,
but updated to the global economy—and focuses on theworldwide spread of freemarket and free trade
ideologies [22]. Neoliberalism stays true to its liberalist roots, requiring theminimization of government
intervention in the economy, with its role limited to the establishment and enforcement of free markets
within the world economy [23]. The eventual outcome of neoliberalism was the establishment of a
world market—which should, in theory, stimulate economic growth on a global scale [22].

Such a discourse first gained prominence in the 1980s and 1990s, after the failure of Keynesian
economics in addressing major economic downturns observed in the 1970s, and could be identified
in two distinct waves [23,24]. The first wave occurred in the 1980s, whereinNeoliberal andMonetarist
ideas began to replace the previously Keynesian style economy practiced in the United States and the
United Kingdom [24]. The second wave was started in the 1990s, continuing the neoliberal ideas of
market liberalization and deregulation, but with an added agenda of addressing social and
environmental issues previously ignored in the 1980s [24].

Similar to the Classical Liberalist views, Neoliberalism adopts the same positive stance towards
capitalism, and such discourse thus aims to shape economies to move towards a more liberal
market—a market that has minimal intervention—in the belief that such a structure of the economy
could result in a more socially efficient division of resources—in a sense, a more humane type of
economic system.

5.1.3. Criticism of Neoliberalism

Neoliberalism has arguably been the dominant discourse for the past three decades, especially
in leading economies such as the United States and the United Kingdom, but has been met with a
considerable amount of criticism, since its implementation. While neoliberalism continues the
classical liberalist stance that capitalism, and its free market, would provide the most socially optimal
allocation of resources, and thus result in the well being of all in society, the implementation of
neoliberal principles have been criticized for the creation, and intensification of social inequality on
a global scale—resulting in a process of “accumulation by dispossession” [24,25]. According to this
perspective, neoliberalismmerely redistributes wealth from the poor, or poorer nations, to the global
elites—a process facilitating social inequality—and thus is inhumane in nature [25].

Other critiques of neoliberalism has dwelled on the problems of the unfettered markets—and
the neoliberal perspective on capitalism has been attributed with an array of environmental crises
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observed in contemporary times—a perspective that will be discussed in detail in the following
section.

5.2. Marxists and Neo Marxism

5.2.1. Marx & Capitalism

While Smith views capitalism and its free market system as the most socially optimal
arrangement, Marx takes the opposite stance—viewing capitalism as an innately exploitative system.
The exploitative nature of capitalism is illustrated in his Theory of Surplus Value, which assumes that
value is derived from labour—which has the ability to generate surpluses [2]. This surplus is
however, appropriated by the capitalists, who own the means of production, and then rechannelled
into production [2]. The exploitative nature of this form of economic system, will eventually result in
a contention between the two classes—the capitalists owning the means of production—the
bourgeoisie—and the labourer—the proletariats—and eventually leading to a the collapse of the
system [26].

The class struggle between the proletariats and the bourgeoisie is not the only problem
associated with the capitalist system of production—other contradictions embedded within
capitalism will also generate problems which would eventually result in its downfall, such as the
problem of overproduction observed within capitalism. In order to maintain a constant stream of
capital accumulation, there requires a need to constantly expand the markets, either through the
establishment of new industries, or creation of new wants [26,27]. When the high rate of production
cannot be met, a problem of overproduction occurs, resulting in economic crises—which would
exacerbate the class division mentioned in the previous section—where failed business owners
would eventually fall into the proletariat class [26].

The form of capitalism that Marx envisioned is a problematic one—one that is innately
exploitative, and thus in some sense, inhumane, and one in which is unsustainable, due to the
eventual collapse of the system—a result of its internal contradictions. Such a perspective on
capitalism differs greatly from that of Smith, standing on opposite spectrum on their conception of
capitalism.

5.2.2. Treadmill of Production

The Treadmill of Production follows theMarxist tradition on its views on the exploitative nature
of capitalism—but expands its scope to address more contemporary problems such as environmental
crises on a global context [3,8]. It begins with the narrative that economic expansion in capitalistic
societies, is in direct relation to the widespread environmental damage and social inequality seen in
modern societies today [3].

Within this discourse, the capitalistic mode of production is observed to adhere to its own
unique set of logic—one that is based on economic principles, instead of ecological ones [3]. Humans,
like all other species, are consumers, taking resources from the environment for its own survival [3].
However, what distinguish humans from other species is that humans not only consume, but
organize production within our own species—or what Schnaiberg labels as sociocultural production
[3]. Such a form of production subverts ecological logic for an economic logic, which eventually leads
to the devastation of the environment [3].

In a natural ecosystem, the presence of surpluses would be absorbed by the alpha organism—
that is, the species at the top of the food chain [3]. This would lead to an initial growth of the alpha
organism, leading to increased consumption, which would then naturally lead to a stagnation, or
decline in growth due to the reduced resources in the ecosystem—essentially a self limiting
system [3]. The presence of surplus in an ecosystem embedded with man’s production system,
especially those of a capitalist nature, is instead rechanneled into production, which in turn leads to
more surplus accumulation [3]. Due to this rechanneling of surpluses into production, an increased
rate of resource depletion would occur within the ecosystem—but due to man’s ability to operate
across multiple ecosystems, the natural self limiting principle present in the environment no longer
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applies to the production system [3]. The economic logic of capitalistic economic system essentially
result in an endless expansion of production, and when the limits of an ecosystem is reached, man
simply moves on to the next ecosystem—leading to the devastation of the environment, which is
unsustainable in nature [3].

While human societies are embedded within the earth’s natural ecosystems, its mode of
production differs from that of nature, and do not adhere to the law of ecology [3]. What this
essentially means is that while consumption in conventional ecosystems are confined by the natural
limits of their environment, the capitalistic mode of production subverts this logic through operating
across multiple ecosystems, and adheres not to the laws of nature, but to the laws of economy—that
is the accumulation of surpluses [3].

In the modern industrial system, ecological disruptions occur at a heightened rate, due to the
increased rate of production and consumption [3]. This modern industrial system is characterized by
a system of interchange, where natural resources are withdrawn from the environment, transformed
into commodities, before being returned back in to the environment through additions as waste [3].
This constant extraction of resources and addition of waste has led to widespread environmental and
ecological degradation, placing society on a path of unsustainability due to Earth’s finite resources as
well as carrying capacity for waste [3]. This system of addition and extraction is facilitated by
technology, and technological advancements is observed to be linked to increased additions,
of increasing risk, to the environment [3]. Schnaiberg hence concluded that “(e)very technology,
if widely practiced enough, will generate environmental problems”—a view that contrasts strongly
against the perspectives put forth by the Ecological Modernisation Theory [3].

The treadmill of production is also characterized by a system of social exploitation, a view that
stems from itsMarxist traditions. Cheap labour fuels this system of economic production, and various
social institutions, such as labour unions, education systems, the state, facilitates this process of social
and environmental exploitation—and radical structural changes are required to detach from this
system of exploitation [3].

5.2.3. Criticisms of the Treadmill

The main issue of the treadmill of production, is its overly pessimistic view on capitalism—
wherein the only solution for the problems associated with the current form of economic system, is a
radical reform of socio political and economic institutions [24]. While such a perspective may be
useful in identifying the main source of social and environmental problems in contemporary
societies, its pessimistic nature, and its penchant for radical changes, arguably prevents it from
entering the elite discourse, and thus would not be as useful in pushing for the change it ironically
requires. Such a discourse has arguably failed to gain traction in the different economies—and hence
remain embedded in theory, instead of influencing institutional change for the pursuit of social and
environmental justice.

5.3. Sustainable Development and Ecological Modernisation

5.3.1. Sustainable Development

The third discourse revolves around the modification of capitalism to address the various social
and environmental issues that were associated with liberal and neoliberal capitalism—and stays firm
to the belief that sustainable development, under capitalism, is a possibility, albeit with some
changes. Proponents of sustainable development thus push for the implementation of policies, in
which a balancing of the three goals of sustainability—economic, social and environmental—could
be achieved, without radical changes in the current economic system [4].

While this may seem similar to what is proposed under neoliberal principles, sustainable
development differs in the sense that some form of intervention is required to modify and restructure
the market, to push it towards certain goals [28]. When translated to practice, state interventions and
community efforts are often present to uphold social justice, usually through the implementation of
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redistributive policies, as well as the active promotion of green industries, to push for the cause of
sustainable development [4,28].

5.3.2. Ecological Modernisation Theories

Within the various perspectives within sustainable development, the Ecological Modernization
Theory (EMT) stands out as one of the few paradigms that offer a practical solution to the problems
associated with modern day capitalism. EMT maintains a positive outlook on capitalism, proposing
that capitalism itself is flexible enough a system, and could be molded into a sustainable economic
system, with the aid of technology or through institutional changes. Such a perspective fits under the
third discourse, of the belief that capitalism could be a humane economic system,wherein sustainable
development could be achieved under it.

Through a process of super industrialization, the industrial system could be transformed into
one that is ecologically sound, hence limiting the environmental degradation caused to the Earth
[29,30]. While initially emphasizing on the role of technology in aiding environmental and economic
reforms, Ecological Modernization theorists have expanded to discuss the roles of other social
institutions in the facilitating a green transformation of the economy [20]. Several variants of
Ecological Modernization exists as well, such as the State Led Ecological Modernization suggested
by Wong [6]. Nevertheless, the commonality of these vairants of EMT is the implicit faith that
capitalism could be altered towards a system that is sustainable, and humane in nature.

While EMT and the Sustainable development discourse arguably stands on the same position,
with respect to its view on capitalism, and thus could be grouped under the same discourse, some
differences do exist between these two perspectives. The main focus of EMT has been traditionally
been placed on the environmental aspects, with little emphasis on the social justice aspect—one of
the three goals put forth by proponents of the sustainable development discourse [4,5,31]. The
similarity of these two perspectives have arguably problematized the structure of sustainable
economies in certain countries—which could have profound effects on the sustainability of
capitalistic economic system in purported sustainable societies [31]. The problem of a conflation of
both perspectives have been highlighted in the Singapore case study—an issue that will be discussed
in the later sections of the paper.

Nevertheless, the similar position that EMT and the Sustainable Development discourse takes
on, is that of an optimistic perception of capitalism—tending to push for institutional or technological
changes in existing capitalistic system, in an attempt to pursue a more humane society—or to put
forth a type of capitalism with human face.

5.3.3. Criticisms of EMT

The main criticism of EMT is that too much optimism and too much faith is placed on the role
of technological change, in solving the many social and environmental problems observed in society
today [24]. Technology that were meant as solutions to certain ecological problems, such as the use
of nuclear energy as a clean form of renewable energy, often carry with them their own risks and
undesirable effects [24]. As such, more evidence may be required in order to determine if sustainable
development and EMT is truly sustainable in nature—which would also help to provide greater
insights into the nature of capitalism.

5.3.4. Comparison of Discourses

The various discourses compete for dominance in constructing perceptions on the capitalistic
economic system, and take different positions in their views on the role and type of institutional
arrangements that should or should not be present, in the pursuit for a humane and sustainable
society. The key features and differences between the discourses have been distilled in Table 1 below.
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Table 1. Comparison of Discourses.

Neoliberalism
Neo Marxism & Treadmill of

Production

Sustainable Development and

EMT

View on

Capitalism

Capitalism is a socially

progressive economic system—

the presence of social problems is

a result of insufficient market

liberalization

Innately problematic, requires

radical structural changes to

capitalistic economic

structures to remedy the

environmental crisis

Flexible nature allows for the

movement towards sustainable

development, without altering the

capitalistic system significantly

Technology

Technological development is

required for greater efficiency

and productivity

Accelerates environmental

degradation through

increased withdrawals and

additions and perpetuates

social in equality by

facilitating worker exploitation

Key institution which allows for the

transition towards a sustainable

capitalism; through green

technology

Social Institutions

(State)

Advocates for minimal state

intervention, and market should

be kept as free as possible

Social institutions facilitate the

treadmill of production—state

promotes this treadmill for its

own causes

Institutional changes can facilitate

the transformation to a green

economy—state intervention may

be required in this process

Modernization

Modernization based on

capitalist free market is needed in

order to get rid of traditional

baggage

Modernization and

development brought about

the environmental crisis, and

only perpetuates it

More modernization is required for

transition towards a greener

economy/sustainable society

Criticism

Perpetuates inequality on a

global scale; and even if proven

to be beneficial, free markets

could not be attainable in praxis

Economically deterministic

approach towards

environmental problems;

overly pessimistic

Overly optimistic about the power

of technology—clean technologies

in the past have proven to carry its

own environmental risks (nuclear,

silicon chip)

Adapted from [1–5].

5.4. Identification of Discourses

Amongst the three discourses, the neoliberal and the sustainable development discourse
arguably receives the most reception in the elite discourse, and its ideas often shaped the realpolitik
of various economies and societies. While the treadmill of production presents a rather convincing
case against capitalism, and offers a deep insight into the origins of the various social and
environmental problems observed in society today, its pessimistic outlook, as well as its need for
radical changes in various social institutions, arguably prevents it from entering the elite discourse—
and hence only useful as a theoretical criticism—one that is unable to incite the change that
it promotes.

While neoliberalism and its various principles have been the main discourse guiding various
leading economies since the 1980s, such as the United States, and the United Kingdom, its popularity
has arguably dwindled in recent years. The advent of the 2008 Financial Crisis has arguably pushed for
an ideological shift away from neoliberal principles, with various forms of government intervention—
such as fiscal stimulus and deficit spending—implemented during the period of economic downturn
[32]. As such, the neoliberal discourse has arguably lost much relevance, and other discourses have
replaced it as the dominant perspective on capitalism, and in the process, once again reshaping the
economy and the various social and political institutions.

What then remains, and continues to be popular since its inception, especially in Central
European and Scandinavian countries, is the sustainable development discourse. Such a discourse
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arguably portrays a most humane version of capitalism—one that is able to allow for the co
development of the social and economic aspects of society, without compromising on the
environment. The ideas perpetuated by this discourse, has been aggressively promoted by the United
Nations, the World Bank, and other global institutions, and various state policies have been altered
to fit the sustainability agenda [14,33].

The influence of the discourse could be seen in Singapore—a strong advocate for the sustainable
development cause. This goal is pursued through an amalgamation of methods—such as the use of
technology to facilitate the greening of industries, as well as the implementation of certain socially
redistributive policies—but such methods have arguably achieved varying degrees of success.
Nevertheless, the case provides the opportunity for an empirical inquiry into the nature of capitalism.
The effects of a specific form of sustainable development could be observed and evaluated, therein
providing some insights into the possibilities of a form of capitalism that could in fact, be humane in
nature.

6. Case Study—Singapore

A detailed of examination of various state policies, as well as economic, social and
environmental indicators, have been conducted in this study. The investigation of the various policies
implemented in Singapore has provided some empirical evidence of the influence of the sustainable
development discourse, in shaping the form of capitalism displayed in Singapore. Through the
examination of the various economic, social and environmental indicators, such as the Gini
Coefficient, and the various sustainability rankings, some form of evaluation of Singapore’s
sustainable capitalismmodel could be carried out—allowing us to determine if the Singapore’smodel
could portray the type of humane capitalism that is of interest to the study.

An examination of the various social and environmental policies implemented in Singapore,
seemed to indicate an effort to move towards sustainable development in the country. Various
policies point towards an economy that is mostly structured around the sustainable development
discourse—and seems to indicate genuine effort towards some form of humane capitalism. Reasons
supporting this assumption have been summarized in Table 2.

6.1. Singapore’s Capitalism

The examination of various economic, social and environmental policies, seem to indicate that
Singapore’s economic system is more structured in the form of a sustainable capitalism—a model
that is largely influenced by the sustainable development discourse. Specific policies, such as the
Singapore Sustainable Blueprint, laid out concrete plans for achieving ecologically sound goals,
through energy reduction, or recycling initiatives [37]. Investment in green technology, such as green
buildings, have also helped to push for more sustainable living habitats in Singapore, and such goals
have seen some form of success, displaying some evidence of a form of humane capitalism, wherein
environmental goals are actively pursued.

Other institutional changes have also been undertaken, wherein the state has actively taken on
the role of market restructuring—to help establish a niche green market, through increased
investment in R&Dof green technology [6]. The establishment of the greenmarket, arguably provides
an optimistic outlook of sustainable capitalism, indicating the possibilities of the co development of
economic and environmental goals. Themovement towards the greenmarket, could also be observed
in bi lateral state led initiatives—the Sino Singapore Tianjin Eco city project—which has created
opportunities for the Singapore economy to achieve economic growth through profiting from green
business opportunities [6]. These various initiatives indicate that the sustainable development
discourse has significantly influenced Singapore’s form of capitalism, wherein environmental goals
are seriously pursued through a process of state led ecological modernisation [6].
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Table 2. Summary of features of discourses and coherence of policies to these features.

Discourse Characteristics
Do Policies

Cohere to These
Characteristics?

Reasons

Neoliberalism

(1) Minimal state
intervention, market
should ideally be free
from intervention and
other forms of distortions

(2) Market should ideally be
made up of small
players, as monopolies
and oligopolies act as a
form of disruption to the
market

No

Pursuit of economic goals has been obtained
through active state intervention.
Examples of such behavior are listed below:

(1) Establishment of government linked
companies (GLCS)

GLCS are companies in which partially
or directly owned by the state—usually
through the government investment
company, Temasek Holdings
State directly aids in positioning such
companies in a global economy, a form
of intervention that goes against
Neoliberal principles
GLCS usually hold significant market
share—and hence are able to exercise
some form of monopoly power—thus
acting as some form of disruptions to the
market; Neoliberal policies should
attempt to resolve this through increased
deregulation, but the absence of such
policies indicate that the Neoliberal
discourse has less influence on
Singapore’s brand of capitalism

(2) Market restructuring through national
strategies

Markets have been actively altered and
structured, through state policies, since
the 1960.
Through various policies, Singapore’s
economy have been altered through the
years, from a labor intensive
manufacturing based economy, to a
financial and services hub—intentionally
altered by the state to position its
economy in an increasingly competitive
world economy
Such active state involvement in the
market seems to indicate that
Singapore’s brand of capitalism does not
adhere fully to Neoliberal principles
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Table 2. Cont.

Discourse Characteristics
Do Policies

Cohere to These
Characteristics?

Reasons

Neo Marxism

(1) Capitalism is an
unsustainable economic
system, and is
inherently
exploitative—therefore
requiring radical
change in its economic
structure

(2) Prioritization of social
and environmental
goals

No

(1) No major structural changes to the
economy—Singapore’s economic remain
strongly embedded in the capitalistic system
of free market economics

(2) Economic growth remains one of the top
priorities, and various institutions have been
set up in pursuance of such goal

Examples include the Committee of the Future
Economy, which aims to identify potential
industries and markets, and through various
strategies, help to ensure that Singapore’s economy
remains in a strong position in the global economy
of the future.

An examination of its various goals
(based on a press release by the
Committee of the Future Economy),
seems to indicate that an economic
imperative is present within the
institution; and while it seems to
address the need to achieve a
“sustainable growth”, the institution
seems to place more emphasis on
economic growth, through the need to
“reinforce economic advantage”

As such, these various reason indicate that the
Neo Marxist discourse have little influence on
Singapore’s brand of capitalism

Sustainable
Development

(1) Capitalism can be
altered to pursue
humane and
sustainable goals

(2) Pursuit of technological
advancements and
institutional
arrangements that
could result in the
achievement of a
sustainable form of
capitalism

Yes/Maybe

(1) Policies put forth in the Sustainable
Singapore Blueprint seems to indicate a
movement towards the pursuit of an
ecologically sound society, with a serious
attempt at achieving sustainable goals

(2) Various attempts at closing the social
inequality gap, through the use of
redistributive policies such as the Workfare
Income Scheme (WIS)

(3) Active promotion of sustainable goals
through institutional change

Adapted from: [1–4,34–36].

Various social policies have also indicated that the aspect of social justice has not been neglected
by the state—and some attempts have been made to address the issue of social injustice within
Singapore. Redistributive policies such as the Workfare Income Scheme (WIS), provides low income
wage earners with some monetary supplements, which should allow more income for such groups
to meet their basic needs. Other initiatives, such as the progressive wage model system, similarly
helps to push for a more sustainable society, through the stipulation of a minimum wage for certain
types of jobs in some industries, such as the cleaning industry [38,39].

6.2. Social and Environmental Outcomes

6.2.1. Environmental Outcomes

While the various policies have indicated that Singapore’s economy is structured around a
sustainable capitalistic model, the effectualness of such policies have been relatively varied.
Some success have been seen with Singapore’s environmental policies, and sustainability indexes,
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such as the Asian Green City Index, have placed Singapore the top of its rankings, indicating that
ecological sustainability has been somewhat achieved [40]. The positive ranking has arguably
provided some evidence of the success of the Singapore’s model of sustainability, wherein its
investment of green technology and various institutional arrangements, targeted at establishing green
markets and achieving green goals, have largely been a success, indicating the possibilities of a
co development of both economic and environmental goals—therein providing a rather optimistic
view of sustainable capitalism.

The success of the Singapore’s case provides evidence that the profit motive—an aspect of
capitalism more associated with exploitation, and seen as the source of various social and
environmental problems—could instead provide the necessary impetus for the pursuit of green
goals—wherein the sustainability industry provides a potential avenue in which economic benefits
could be derived from. As such, the case seems to point towards the possibility that capitalism could
be employed to pursue sustainable goals, through some modifications, and hence seems to indicate
the possibility of a capitalism with human face.

6.2.2. Social Outcomes

While attempts have been made to address the social aspect of sustainability, the various
redistributive policies could be seen as somewhat lacking, with success within this area being
relatively limited. The social income gap remains a problem within Singapore, with social indices,
such as the GINI Coefficient, indicating that the problem of social inequality remains somewhat
prevalent in Singapore. The Gini Coefficient has amounted to a figure of 0.37 in 2015, a relatively high
figure that is only 0.03 away from the problematic range indicated by the UN Habitat [41,42].
However, some evidence of a closing social inequality could be seen, with the GINI coefficient
following a decreasing trend in recent years, decreasing from 0.412 in 2014 to 0.37 in 2015,
which should indicate that the various redistributive policies have at least some positive effects,
thus pushing for a more socially equitable economy [43].

Nevertheless, certain problems remain embedded within Singapore’s form of capitalism.
While Singapore’s economic growth continues to remain vibrant and strong, and its policies seem to
indicate a movement towards a more sustainable society, elements of the Treadmill of Production
could be observed in its economy. Economic growth has arguably been sustained, at least partially,
through the use of lowly paid foreign labours, who work in various industries including the
construction and transportation sectors. The absence of a minimal wage system, coupled with the
relatively high supply of workers, meant that wages for foreign workers are sometimes depressed to
minimal amounts [44].

This brings up a secondary, but yet crucial question on the concept of a sustainable society.
In the context of globalization, and in the presence of the increasing flows of people and resources
across nation state borders, what then constitute a society, and therein, a sustainable society?
The GINI coefficient tabulated only includes census obtained for Singaporeans and permanent
residents living in Singapore, and does not account for the foreignworkers, whowork here on a short
term basis—whose total population could amount to as high as 1.3 million [45]. If such workers are
accounted for within the calculation of the Gini Coefficient, it is likely that the actual figure may
increase by a significant amount. The various redistributive policies seldom include this group of
foreign workers, as they do not fall under the requirements for the supplementary income scheme
provided by the WIS. Wages therein remain significantly low for this specific group of workers, and
perpetuate the issue of social inequality in Singapore.

Unless this issue is addressed, it is likely that the form of sustainable capitalism practiced in
Singapore, may not be as humane in nature—as the pattern of exploitation is merely shifted from
within the nation state to other countries—a problem that is illustrated in Wallerstein’s World
Systems Theory [19]. In highlighting the plight of the foreign workers in Singapore, this paper
reiterates that a critical assessment of globalization is required, and global flows must be taken into
account in the assessment of sustainability in any society.
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The persisting problem of social inequality, as well as the evidence of a more subdued pattern
of exploitation within Singapore s sustainable capitalistic model, could point towards some issues
with this specific discourse of Sustainable Development. The case study has suggested that there
could be evidence of a conflation of the Sustainable development discourse, and its sub discourse,
the Ecological Modernisation Theories. The over emphasis on ecological and environmental goals
could arguably be seen in Singapore, with social goals being somewhat overshadowed. Such a
problem would have significant effects in the pursuit of a humane capitalistic system, wherein
problems of social injustice may be overlooked by policy makers, in the more pronounced success of
the other two sphere of sustainability—hence straying further away from the goal of a truly humane
form of capitalism. The rhetoric of sustainable development may in fact problematize the issue at
hand, acting as a human mask, possibly disguising the exploitative nature of capitalism that lies
within.

7. Conclusions

This study has attempted to investigate the nature of capitalism, through the use of discourse
analysis. The case study of Singapore has highlighted the challenge of achieving a humane form of
capitalism, showing the difficulties of achieving a tri development of the social, economic and
environmental spheres of society. This study has highlighted some issues with Singapore’s brand of
sustainable capitalism, noting that while much success have been seen within the environmental and
economic aspects of Singapore’s form of capitalism, its social justice aspect remains relatively stunted,
and hence providing a relatively skewed progress towards a truly sustainable economic system.

The conflation of the sustainable development discourse, with its sub discourse of EMT, seems
to be present in themanner for which Singapore approached the issue of sustainability. This arguably
resulted in the dominance of EMT in the structuring of Singapore’s various sustainable policies,
resulting in limited success in improving the social dimensions required in a sustainable society.
However, the case has also provided some optimistic evidence towards the possibilities of a humane
type of capitalism. The profit motive of a capitalistic system has been shown to be complementary
with green goals, which should provide greater incentive for the achievement of sustainable goals if
the profit motive could be properly positioned, such as in the case of Singapore. If the social justice
aspect of Singapore’s sustainable capitalism could be better addressed, Singapore’s capitalism could
perhaps provide some hope of a fairer and more humane form of capitalism—a type of capitalism,
with a human face.
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Abstract: The various articles within this book have put forth perspectives that the field of
environmental sociology has to offer to the issue of sustainability. Its unique theoretical traditions
have been introduced in the first section, with it highlighting some of the more prominent
frameworks and methodological innovations available in this field. Articles in the second section
focused on the exercise of such frameworks, through the empirical analysis of various case studies
regarding issues of sustainability. This particular editorial serves as a concluding chapter to this
Special Issue on “Sustainability through the Lens of Environmental Sociology”, with it summing up
some of the key points discussed in the earlier papers. This editorial will attempt to piece these
frameworks into a cohesive whole, and in so, unveil a holistic lens towards an environmental
sociology of sustainability.
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1. Introduction

In the beginning chapter of the book, an introduction into the brief history of environmental
sociology has been put forth, with it presenting various ideas that have influenced and continued to
influence this field. In the following chapters, within the very same section, contemporary concepts,
theories, as well as various methodologies employed, have been systematically laid out.
These provided readers with a comprehensive idea of what environmental sociology comprised of,
as well as how this field of inquiry contributes and addresses issues of sustainability today.

A second section then presented the readers with case studies of various contemporary
environmental challenges, with them not only providing an exercise of frameworks presented in the
preceding section, but also, more importantly, highlighting the need for societies to place more
emphasis on sustainability issues. The problems identified demonstrated that issues of sustainability
can often be multifaceted in nature, with varying scales that could occur on both regional and global
levels. A reflexive evaluation of attempts put forth to curb these environmental problems also
revealed the complexity of these issues, with solutions sometimes panning out in unexpected
manners. Yet such case studies highlighted the imperative need for a continued focus on providing,
or at least attempt to, providing solutions to the environmental challenges that we see today.
Throughout this special issue, the various articles demonstrated the strength of environmental
sociology as a lens to understand the complexities of the issue of sustainability. Consequently this
field of inquiry is seen to present a possible manner to attain a state of sustainability that our society,
and our planet severely require.

In this concluding chapter, this editorial will review the various articles presented in this special
issue, presenting evaluation of the current state of environmental sustainability, as well as its way
forward. In doing so, this editorial will consolidate the various perspectives and frameworks of
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environmental sociology discussed, therein presenting a cohesive lens that can be used to understand
and manage issues of sustainability today.

2. Environmental Sociology—A Lens into Sustainability

Before presenting the various frameworks available in this specific field of inquiry, it is necessary
to once again reiterate, what environmental sociology entails. As put forth in the very first chapter in
this compilation of articles, environmental sociology, in essence, is the study of the interaction
between two systems—the social and the ecological [1]. Environmental sociology places the focal
point on how social systems organize themselves, respond to, and affect ecological systems, with the
two systems sharing a complex but deeply intertwined relation [2]. This gives us a useful tool in
examining issues of sustainability—a tool that has arguably become crucial—given the spate of
complex environmental problems that are present in today’s world.

While environmental sociology was only officially established relatively recently, in the 1970s,
the traditions supporting this specific field have had a relatively long history, with many stemming
from the classical frameworks present in sociology. These frameworks were then reintroduced by
later scholars, who provide a reinterpretation of the classical traditions, and applied it for the specific
use of studying socio environmental relations. More contemporary theories can be loosely
categorized into three perspectives—Neo Marxist theories, Neoliberalism theories, and Symbolic
Interactionism. Each tradition offers a different lens into issues of sustainability, though their
commonality lies in how their focus still remains on the relation between the society and
the environment.

In looking at the different frameworks, Neo Marxist theories seem to offer a more critical view
on issues of sustainability. Theories within this tradition often looked at how economic systems,
specifically the system of capitalism, negatively impact society and the environment. Notable theories
include the theory of metabolic rift—a theory first put forth by Karl Marx and later reinterpreted by
John B. Foster. The theory discusses capitalism itself introduces an unnatural segmentation,
or otherwise termed as rift, between society and ecology—systems which are initially deeply
intertwined as a single and whole entity [3]. In another theory put forth by Allan Schnaiberg, the
critical view on capitalism is once again reiterated, wherein it was suggested that a system of
withdrawals and additions characterize the current economic system present today, creating a never
ending, self perpetuating, and highly destructive treadmill of production [4]. This critical view on
the economy has been reiterated by the proponents of the World System Theory, a framework first
put forth by Immanuel Wallerstein. This theory categorizes the world economy into an interplay
between three positions of actors, countries who make up the core, those who make up the periphery
and others who are in between—the semi periphery. In essence, the theory suggests that economic
benefits flow from the periphery to the core, with ecological and social destruction in the latter
emerging as an ensuing result of these unequal flows [5].

While theories within the Neo Marxist tradition attributes a significant part of ecological
destruction to the role of capitalism, theories and concepts from the Neoliberalism put forth a
significantly different perspective. Such theories do not contest the existing political and economic
structures, with some perspectives viewing environmental problems as a natural part and extension
of the how society functions. The concept of risk society, put forth by Ulrich Beck, frames
environmental issues within the confines of a modern society, wherein the process of modernization
is seen to have contributed to the creation of hazards, but also, with it, the fostering of a mind set and
methods of organizing and dealing with such hazards. While threats from environmental extremities
have always existed, in the form of natural disasters, what is distinct in modern society is that these
threats are no longer natural, but in fact are manufactured by human society—derived from the
emergence of new technologies. These risks are constantly calculated on a rough balance of benefits
versus threats, and in some sense, deliberately controlled [6]. Nevertheless, the risks within a modern
society are often ill managed—resulting in environmental and social catastrophes [6].

One other theory more poised towards that of the Neoliberalist tradition, is the Ecological
Modernization Theory. While there exists various perspectives within this broad spectrum of
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theories, ecological modernization generally proposed that environmental solutions can be resolved
through increasing modernization [7]. Capitalism is seen a malleable system, one that can be shaped
to address the problem of sustainability, instead of contributing to the destruction of the
environment. A more positive view of social and political institutions is also put forth, for which it is
suggested that such institutions would naturally—in the presence of environmental disasters—
develop a sense of awareness, and therein organize themselves to address the environmental
challenges of today [8]. This forms a more nuanced stance within the various discourses surrounding
the issue of sustainability, a middle ground between Neo Marxists who propose that only radical
changes can resolve the problem, and fervent capitalists who deny or downplay the presence of
environmental problems [1].

Detaching itself from these macro debates, symbolic interactionism puts forth a more micro
meso understanding of individuals’ interactions with and perceptions of the environment.
In exploring the manners for which meanings are assigned to our surroundings, the concept of
naturework discusses how human beings come to their state of relation with the “environment”,
through constant negotiation and discussion of what constitutes nature. A separation of nature and
society emerges from this negotiation of meanings, and inevitably influences what and how we
perceive as environmental challenges [8,9].

Debates and mutual critique exists between the different frameworks, most notably between
that of the Neoliberalist and the Neo Marxist traditions. Nevertheless, these various theories provide
a greater insight into the crux of environmental problems present today, offering different
perspectives and opinions on how current environmental challenges emerged, how they can be
understood, and most importantly, how they can be resolved.

3. Contemporary Theories, Concepts and Frameworks

While the frameworks discussed in the preceding section can be seen to provide a strong
theoretical understanding of environmental challenges present today, other contemporary concepts
have also emerged. These emerging frameworks, put forth in the articles within the first section of
the special issue, provided refreshed perspectives towards understanding the relationship between
the society and the environment.

In the first article following the introduction, Longo and his co authors proposed that a critical
re examination of mainstream conceptions of sustainability is required, in order to provide a more
comprehensive examination of sustainability issues. It was suggested that current mainstream
sustainability concepts are largely entrenched in what the authors termed as a “pre analytic vision”,
arguably forming a problematic and narrow view of sustainability issues today. Mainstream
discourses of sustainability and sustainable development—perpetuated by political and social
institutions—are seen to have been built upon neo classical economic foundations, which both
elevates and normalize the role of a capitalist economic system in a sustainable society [10].

Within the pre analytic vision, crucial questions and criticisms regarding economic growth are
almost non present, creating an inadequate analysis, and subsequently, the creation environmental
solutions and policies that are much less effective than desired. It is hence crucial to shift away from
this pre analytic vision of sustainability, and move towards a more integrative view on socio eco
relation. With this in mind, the article discussed the ever importance of environmental sociology as
a lens to sustainability, proposing that various critical theories within the field, such as the treadmill
of production, can be actively employed to and integrated into mainstream concepts, for a more
holistic understanding of contemporary and future sustainability challenges [10].

In the following article, Arias Maldonado explored the ways for which sustainability can be
theorized and examined when placed within the context of a post natural epoch. The article attempts
to bridge perspectives from environmental sociology with that of the discipline of Earth system
science, bringing into foreground questions on the nature of socio nature relations with the
emergence of the Anthropocene. Characterized by a hybridized socio natural system that has become
increasingly pronounced—with the social and the nature being almost indistinguishable and
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indiscernible—it is suggested that sustainability studies today should consider this new perspective
in constructing their visions of the nature of sustainability [11].

4. Methodological Innovations

The two articles mentioned earlier provided clear theoretical and conceptual contributions to
the field of environmental sociology, in the context of sustainability. Longo and his co authors
presented a compelling need for the inclusion of critical theories of environmental sociology in
mainstream conceptions of sustainability [10]. Arias Maldonado, on the other hand, pushed for the
incorporation of a new perspective on socio natural relations in environmental sociological studies
of sustainability. By introducing the geological concept of Anthropocene, the paper arguably bridges
two disciplines, therein promoting a more integrative and updated environmental sociological lens
on the issue of sustainability [11].

The subsequent two papers in the section puts forth new methodologies that can be employed
in the field of environmental sociology. Brown’s paper demonstrated the use of large scale textual
and discourse analysis as an analytical method in the study of how multinational corporations
(MNCs) involved in the extraction of natural resource understand and practice sustainability.
The paper revealed that within the selected category of MNCs, firms employed specific vocabulary
and grammar in their business reports, in a way which allows them to simplify their management of
natural spaces [12]. Terms used often allow firms to quantify their operations in these spaces, therein
facilitating the incorporation of sustainability management into the firms’ usual operational
processes. While this method is arguably still infant in the study of sustainability, given its significant
limitations in applicability to other types of organizations and businesses, as well as doubts on its
adequacy as a proxy for the level of sustainability, Brown’s innovative approach does indeed present
a refreshing manner to study sustainability issues. Such an approach could be further refined with a
mixed methods approach, and could perhaps be promising when applied not just to business
reporting, but other texts including governmental policies and speeches.

The other paper by Sing Chew and Daniel Sarabia, puts forth a distinct, yet equally
unconventional methodology in the study of sustainability issues. Their paper proposed a historical
analysis of nature culture relations, for which they tracked the interaction between world systems
and the environment in various epochs and regions for the last 5000 years. It is suggested that the
long term tracking of the past would provide greater insights into the current status of development,
and present a more holistic overview of socio nature relations. The paper revealed that changes in
society’s structure can often be tied to transformations and crises stemming from nature and the
climate [13]. Historically, both nature and society have arguably shared a system of feedback.
The use of the historical methodology could therein provide hints into the future development of
socio natural relations, presenting a distinct perspective that can be incorporated into the field of
environmental sociology.

5. Environmental Sociology in Praxis—Issues, Problems and Case Studies

The methodological innovations mentioned earlier signal the availability of new tools for which
environmental sociologists can employ to examine the crucial issue of sustainability. Yet, tools and
frameworks are merely conceptual, if not put into praxis. The second large section of this volume has
consolidated papers which demonstrated an exercise and application of the various tools available
in the arsenal of environmental sociology. These case studies not only highlight the strength of
environmental sociology as a lens of inquiry, but also reiterate the severity of the environmental
challenges of today.

In the first paper in part 2 of this special issue, Islam and his colleagues applied an environmental
sociological lens to the study of transboundary haze pollution in South East Asia [14]. Their paper
provided insights into the emergence and persistence of the haze issue in the region, through its
application of the theory of the Treadmill of Production and the environmental governance approach.
The paper identified the use of the notorious agricultural method of Slash and Burn as a key
contributor to the haze pollution in the region. More notably, the paper identified the underlying
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reasons and factors encouraging the use of such method, highlighting the various parties involved in
allowing for the emergence, and persistence of haze pollution in the region. Given the complexity of
this transboundary issue, the paper suggested a pluralistic framework of sustainability, putting forth
various recommendations that could help to mitigate the problem of transboundary haze [14].

In the following paper by Hui Ting Tang and Yuh Ming Ling, a commendable plan to
consolidate a framework of sustainable urban development was put forth. This was carried out by
drawing upon information available across different disciplines, as well as deriving insights from
both historical and contemporary definitions and indexes of sustainability across different regions
[15]. In the process, the paper concluded with the successful amalgamation and integration of these
different frameworks, therein presenting a common framework of sustainable urban development.
This framework—which consists of three themes covering both quantitative and qualitative
measures of the state of social and environmental wellbeing, as well as strategies for their
management—provided an ease of reference for policy makers with a stake in sustainable urban
development. More importantly, this framework arguably paved the way for a more strategically
organized sustainability effort—one severely required in the highly discursive field of sustainability.

On a different note, Lisitza and Wolbring examined sustainability within “academic ecohealth”
literature through the use of textual analysis. This emerging field of ecohealth is partially influenced
by sustainability discourses, and places the focal point on how changes in the social, physical,
biological and economic environments affect the well being of individuals, animals and ecosystems,
in a bid to improve their health. The paper concluded that sustainability discourses are poorly
represented in majority of the texts analysed, and if represented, are not explored adequately in a
conceptual manner [16].

The subsequent articles moved on to discuss sustainability in the context of food and energy
systems. McGee and Alvarez applied the theory of metabolic rift in the study of the practice of
certified organic farming. In their paper, it is argued that though the implementation of organic
farming could and have benefited the environment and consumers, the circumstances for which
organic farms emerged and subsequently developed, have prevented the full realization of its
potential to positively impact the environment. With its growing reliance on organic fertilizers and
pesticides, organic farming merely presented a lesser of two evils scenario in impacting the
environment, when compared to conventional agricultural systems. It was suggested that a metabolic
rift of organic farming is similarly present, wherein the practice is seen to contribute to increase in
water pollution in amanner not dissimilar to that of conventional practices [17]. This meant that these
so called sustainable practices merely sustain a larger socio economic system that perpetuates
environmental degradation, possibly hinting that only fundamental changes could bring about the
resolution of current environmental problems. This critical perspective on organic farming therein
revealed the complex nature of what could be perceived as sustainable practices, once again bringing
about crucial questions on how true sustainability could be achieved.

The following paper by Galli and Fisher presented a theory of a much different nature compared
to that of McGee and Alvarez, providing a more Neoliberalist perspective on sustainability issue in
the United States through the Ecological Modernization Theory. The paper noted the emergence of
hybrid arrangements in the governing of energy efficiencies in various US cities, following the
implementation of the Energy Efficiency and Conservation Block Grant (EECBG) program
administered by the US Department of Energy. Due to the short term nature of the grants, hybrid
arrangements at the sub regional level, and across different actors, are arguably a necessity in the
prolonged sustenance of the energy efficiency programs and projects [18]. This pluralistic, multi actor
model of climate governance, which include public private and civil partnerships, highlighted the
possibilities of alternative interpretations and implementation of sustainability related policies [18].
Importantly, findings from the paper support the Ecological Modernization Theory, providing an
affirmation of the possibilities of a form of socio political modernization required in addressing the
environmental challenges of today [18].

In the last article of the section, Mol and Oosterveer conducted an enquiry into the effectiveness
of various sustainability certifications currently present in the global agro food value chains.
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Four ideal types of value chain traceability are identified—management traceability, regulatory
traceability, consumer traceability and public traceability, differentiated by their purposes, as well as
the different target audience requiring or interested in tracing the value chain. In the context of
sustainability, the paper puts forth a systematic analysis of the various traceability systems, with a
focus on consumer and public traceability, employed in the tracking of sustainability in the agro food
supply chain. Four certification models have been explored in the paper, notably the track and trace
model, the segregationmodel, themass balancemodel and a new and emerging traceability system—
the book and claim model. Determining the appropriateness of the various models of traceability
largely boils down to the combination of at least five factors, factors that are socially, economically,
market, and product determined, with different effectiveness and cost effectiveness in tracing
sustainability, based on their different contexts. Through this assessment of the sustainability
traceability models currently present in agro food value chains, it was determined that economic and
market driven logics are increasingly influencing traceability models, and therein could have
consequences for sustainability in agro food value chains in the future [19].

6. Environmental Sustainability and the Way Forward

The third and final part of the special issue started off with an article which explored the nature
of capitalism, as well as a discussion of some of the existing discourses on contemporary globalization
and sustainability. In this article, Chua and Islam once again bring the argument back to the
theoretical, looking into the existing discourses that surround the field of sustainability.
The discussion and critique of the discourses, notably between those of Neoliberalist and the Neo
Marxist traditions, highlighted the different lenses used to examine issues of sustainability.
By presenting a case study of Singapore, a country that has notably achieved a level of standard
commendable in global polls of sustainability, the article provided a crucial empirical backdrop to
the various contesting frameworks available in the field of environmental sociology. By exploring the
case study through a discourse analytical framework, the paper discussed what is perceived as a
conflation of discourses and sub discourses surrounding sustainable development in Singapore—an
issue that has problematized and placed limits on the success of sustainability in the region [20].

The article has demonstrated that a certain level of difficulty lies in the pursuit of sustainability,
largely due to pre existing tensions between the three established spheres required of a sustainable
society. Such difficulties are amplified when issues of sustainability are examined not only within a
closed system, or in this context, a singular case study of Singapore, but on an open system.
As suggested, a society that could be sustainable when viewed on its own, could be deemed
otherwise, when the flows of globalization are taken into account. In this case study of Singapore,
the issue of social justice becomes prominent, with the inclusion of the treatment of foreign workers
being placed in the “calculation” of the sustainability of the country. This suggests that there may be
a need to re evaluate how sustainability is traditionally examined by policy makers and institutions,
as well as more importantly, the confines and boundaries for which a sustainable society is defined
in [20]. The debates on contemporary globalization and sustainability are brought to the foreground,
alongwith an open ended and arguably long standing question: Does capitalism have a human face?

7. Concluding Statement

The many articles included in the special issue have highlighted the various frameworks and
methodologies available in the field of environmental sociology. Their application on both local and
global case studies has also revealed the strength of the discipline, demonstrating its aptitude in
providing critical perspectives on issues of sustainability. Supported by a wealth of established
theories, loosely categorized into the Neo Marxist, Neoliberal and Symbolic Interactionist traditions,
environmental sociology as a field of inquiry provides a crucial method to understand the complex
socio nature relations of today. More importantly, environmental sociology presents a possible
manner to understand the persistence and increasing scale of contemporary environmental
problems, allowing for a critical reassessment of the dire environmental challenges facing
contemporary societies.
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These various papers have cemented the position that environmental sociology holds in the
current study of sustainability. Yet, it is important to postulate the future status of this field of inquiry,
whether in studying sustainability, or things of other nature. The emerging frameworks and
methodological innovations within this field—as highlighted in the first section of the special issue—
have already signalled that this specific field of inquiry is one that is ever evolving, with respect to
the ever changing environmental challenges and issues of sustainability. It is especially crucial for
the field to remain updated and relevant, for many of the pressing environmental problems are
complex issues which are arguably increasing in both scale and intensity.

It should be noted that environmental problems are not exclusive to the current period. History
has highlighted that environmental challenges are not just a contemporary phenomenon, but are in
fact present in various epochs of the past. A longstanding and complicated relation can be seen to
exist between society and nature, with changes in respective spheres resulting in mutual systemic
crises [13]. This suggests that environmental challenges, at least with respect to human existence and
interaction, has always persisted, and may continue to persist, albeit in different manners in the
future. As such, environmental sociology as a discipline, and as a lens to understand socio nature
relations, will most probably remain relevant and perhaps increasingly crucial, in not just issues of
sustainability, but perhaps those of Mother Nature, in the near future.
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