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1 What Is Sustainability? 


We live in a vast, three-dimensional, interconnected web of energy flows and life forms. 
Years ago our world appeared to be the size of whatever culture we lived within and felt as if 
it were stable and unchangeable. Our world is now understood to be planetary in scale, to be 
changing very fast, and to be situated either at the threshold of a planetary disaster of unprec-
edented tnagnitude or at the beginning of a sustainable new era. Whatever the outcome, the 
new state of the world will not be like it is today. 


Sustainability is about seeing and recognizing the dynamic, cyclical, and interdependent 
nature of all the parts and pieces of life on earth, from the soil under our feet to the whole 
planet we call home, from the interactions of humans with their habitats and each other to the 
invisible chemical cycles that have been redistributing water, oxygen, carbon, and nitrogen 
for millions of years. Sustainability is also about becoming educated and involved citizens of 
this living, changing world and determining what most needs to be done and which part each 
of us will take on in our individual comer ofthe world. It is about taking action with wartime 
speed because time is running out, restoring what is broken and finding fresh approaches 
that are truly regenerative. It is about the emergence of a new dynamic state of the world in 
which there is room for everyone, in which every living being can pursue its right to live and 
to thrive, in which the great systems and cycles of the planet once again find their o\vn state 
of durable yet dynamic equilibrium in patterns, from microscopic to local to global, that will 
endure over long periods oftime. 


We will use the word "sustainability" in two ways in this book: as an idea and as a profes-
sional discipline. "Sustainability" as an idea refers to the body of knowledge that deals with 
how dynamic systems work on this planet we call home, including what we know about the 
current health or decline of those systems. "Sustainability" as a discipline refers to humani-
ty's rapidly-evolving response to the urgent planetary challenges we all face, a response that 
includes emerging professional opportunities. 


What Is Sustainability? 


You are probably already familiar with some of the strategies employed in sustainability 
efforts: solar panels, recycling, or harvesting rainwater, for example. These are important 
positive steps. We will study them and many others in more detail later in the book, but by 
themselves they cannot make the current conditions sustainable. So, what is sustainability? 


Definitions 


At its core, the word "sustainability" refers to systems and processes that are able to operate 
and persist on their own over lpng periods of time. The German equivalent, Nachhaltigkeit, 








4 Context 


first appeared in the 1713 forestry book Sylvicu/tura Oeconomica (Warde 2011, 153). If you 
look up the adjective "sustainable" in a standard dictionary, you will find definitions such 
as these: "able to continue without interruption or diminution," "able to endure without fail-
ing," and "capable of continuing for a long time." 1 The noun "sustainability" first appeared 
in English around 1972 and is typically used in connection with systems that support life on 
earth. The Oxford English Dictionary defines the ecological meaning of"sustainability" this 
way: "Of, relating to, or designating forms of human economic activity and culture that do 
not lead to environmental degradation, especially avoiding the long-term depletion of natural 
resources" (Simpson and Weiner 2009). 


Systems 


The concept of systems is fundamental to sustainability. A system is a coherently organized 
set of interconnected elements (Meadows 2008, 188). A property of every system is that its 
identity is always more than the sum of its parts. The Earth itself is a system, made of many 
other nested and interrelated systems; the biophysical world is an intricate and multi-layered 
web, a complex, three-dimensional network of interconnected systems. 


Go for a walk in a hemlock-fir forest, for example, and you will be surrounded by trees. 
Each tree is an individual, linked inextricably to the systems around it. The tree is also a 
community, with thousands of residents making their living within webs of interactions that 
link them to their particular tree and to each other. Each member of each community has 
their own job to do, their favorite place to live, and their own finely-tuned specialty. Each 
one takes in their own kind of food and puts out products (sometimes called "wastes") that 
are food for someone else. As you walk, there are literally billions of creatures in the soil 
beneath each footstep, all connected through the links of an ecosystem to each other and to the 
soil particles and roots that make up their world. Each tree, meanwhile, is part of a forest-a 
community of trees, soil, water, and atmosphere. The forest, long-lasting yet constantly 
changing, is part of a web of interactions that connects it across miles to great planet-scale 
cycles and across thousands of years to the forests that came before and those that will come 
after. 


Common Characteristics of Systems 


Why have these living systems persisted for so long? The Earth is a richly detailed tapestry 
of quite different environments, including deserts, prairies, forests, rivers, oceans, deep soil, 
and atmosphere. Yet no matter which piece you study, you will see common patterns con-
necting them all. 


You will notice that there isn't any waste. Energy and materials go round and round in 
closed loops for millions of years, with the byproducts from one creature or system becom-
ing inputs or food for another. You will notice that at whatever scale you examine, you 
find rich networks of connections and interconnections and interdependence, with systems 
both depending upon each other and affecting each other. You will not see any monocul-
tures or strict uniformity; instead, you will see mosaics of almost infinite diversity, with 
particular variations finely tuned to the very localized places where they live, where every 
organism has a niche and a particular role to play (American Geological Institute 2011, 
28). You will also notice that materials and processes do not stay put. Energy is constantly 
exchanged, chemicals are constantly exchanged, and the grand whole is in a state of dynamic 
equilibrium. 
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Natural Capital 


These living systems are finite, and being sustainable means not using them up beyond their 
capacity to regenerate. This is analogous to living off the interest in a savings account and not 
spending the capital. We have the planetary equivalent of a savings account, but it is made 
of plants, animals, soil, water, and air, sometimes known as "natural capital" (Hawken et al. 
2008). 


Being "green," or environmentally responsible, is not the same thing as being "sustain-
able." Greenness is a positive step, but not the ultimate goal. While actions such as recycling 
and using less-toxic products are important, focusing only on being "less bad" by depleting 
irreplaceable capital more slowly or by poisoning ourselves more gradually is still not sus-
tainable (McDonough and Braungart 2002, 51-67). 


Neither is a rigid focus on putting natural systems back to where they were at some earlier 
time in human history. Fostering systems that can persist through long periods of time will 
require that we direct our intentions and energy toward regeneration within living, dynamic 
systems. Sustainability is the ability to adapt to change. 


Triple Bottom Line or the Three Pillars ofSustainability 


An idea you will hear often in discussions of sustainability is one that is sometimes called the 
"triple bottom line" (TBL) or the "three E's," sometimes also referred to as the three pillars 
ofsustainability or as planet, people, profit (Elkington 2012, 55). Remember the dictionary 
definition: "sustainability" relates to "forms of human economic activity and culture that do 
not lead to environmental degradation," a definition that includes the "Three E's," where the 
letter E can stand for environment, economics, and equity. In recent decades, scientists and 
plaWiers began to realize that we as a planet have many problems that are connected, includ-
ing poverty, health, overpopulation, resource depletion, food and water scarcity, political 
instability, and the destruction of the life support systems we all depend on. We cannot fix 
one problem in isolation because they are all connected. The triple bottom line of -sustain-
ability recognizes the need to foster communities that are healthy, safe, and secure, with 
economic opportunity for everyone while keeping Earth's life support system in good shape 
(Cortese 2012, x). 


The first E represents environment (or ecology), and it refers to preserving and restor-
ing the health of living systems. All life on the planet depends on ecosystems to purify air 
and water, pollinate crops, provide food, recycle waste, and to circulate atmospheric gases, 
chemical elements, and energy; these processes are sometimes referred to as ecosystem 
services (Costanza et al. 1997). In order to create a planetary condition that is sustainable 
we must understand how these processes work, not just as individual pieces but as systems. 
We must see our own species as neither victims nor masters but as active members of the 
interconnected webs of all living beings. We need to learn to live within our means ecologi-
cally, to recognize that there are built-in limits to any system known as its carrying capacity 
(Pulliam and Haddad 1994; Wackemagel and Rees 1995, 48-49). 


Ecological integrity is critical, but is not the only requirement if the goal is a planet that is 
sustainable. Our environmental problems are a consequence of the ways we have organized 
ourselves socially, politically, and economically. 


The second "E" represents economics. In order for systems to continue over the long term, 
resources must be distributed fairly, with each individual able to meet their own basic human 
needs. Unlimited economic growth is not sustainable, although increasing the quality oflife 








6 Context 


is (Daly and Farley 2003, 12). Economic growth that uses up natural resources, pollutes the 
soil, air, and water, and depletes ecosystem services will eventually lead to a decline in qual-
ity oflife. 


People need economic motivation to change. No person willingly chooses poverty if they 
know that other people are living comfortably and easily, and most people will not change 
just because it will benefit someone else. If, on the one hand, you are living in a rainforest in 
Brazil and struggling to feed your family, for example, and you suspect that if things go on 
as they are your children will starve but that if you cut down your trees and plant soybeans 
you will get money for those soybeans, what will you choose? You will choose to cut down 
the trees. If you and your children are hungry, you will probably not stop to think about long-
term results. If, on the other hand, there were a system where by retaining the trees and by 
keeping the water in the nearby river clean you could feed your children, you would probably 
do that instead. That is the kind of world we must aim for, one that can deliver long-term 
prosperity to everyone, where people in every region from rainforest to grassland to inner 
city live well (Meadows et al. 2004, 41 ). It is possible. 


The third "E" represents equity, that is, social equity or equality (Edwards 2005, 23). 
Equity includes freedom from unhealthy living conditions and equal access to food, water, 
employment, education, and healthcare. Equity means providing opportunities for all people, 
not just a privileged few, to grow and flourish in their own way. 


Equity also includes intergenerational concern: acknowledging the impact our decisions 
today will have on future generations. Some writers refer to these future people we have 
not met yet as "our neighbors in time." In fact, one of the most often-quoted definitions of 
sustainable development from the 1987 United Nations report Our Common Future says that 
it is "development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs" (WCED 1987, 8). Throughout this text we will 
think about fairness to and the impact of our actions on other species. Social equity as the 
third "E," however, focuses especially on fairness to members of our own human species. 


Challenges and Responses 


When sustainability scientists take measure of the current state of the planet, they find that 
it is not good. In fact, a variety of indicators all point to the same conclusion: the situation is 
critical and getting worse. Our planet has seen five previous mass extinctions in its" 4.5 bil-
lion-year history. We have now entered the sixth great extinction (Primack 2008, 125) and 
are seeing species disappear at a quickening rate, with a quarter of all mammals and a third 
of all amphibians facing extinction within the next 30 years and 50 percent of all remaining 
species under threat (IUCN 2007). There is no guarantee that our own species will not be one 
of those facing extinction. Our population has expanded beyond the home planet's carrying 
capacity, food scarcity and political instability are the reality in many regions, and increas-
ingly severe water shortages looming in the near future promise to make peaee and stability 
even less likely. Overwhelming it all is the prospect of the Earth system teetering at a plan-
etary tipping point, with climate change now a certainty and runaway temperature changes a 
clear possibility that could bring about the extinction of the majority of species. The situation 
is dire, and we appear to be nearly out of time. 


Yet, there is hope. In fact, that is what sustainability is about. We might be on the brink of 
disaster, but we may also be on the threshold of an unprecedented and regenerative era. You 
are poised to be a constructive part of that new era. Yes, there is much we humans do not 
know, but we know enough to understand the root causes of the situation we are in and if we 
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understand the causes, we probably know enough to understand what we need to change in 
order to tum the situation around. Each problem by itself is serious; taken together, they add 
up to signs of a planet in crisis. The crisis is cumulative, but the solutions may be cumulative 
as well. As in all living systems, particular individual contributions add up to a whole that 
is greater than the sum of its parts. Each of us has pieces of solutions that we apply in our 
particular part of the world and taken together, these pieces are beginning to assemble into a 
potential picture of a new and sustainable world. We have enough knowledge and we have 
enough skills. We just need to bring them together-concentrated instead of diluted, focused 
instead of aimless, integrated instead of disconnected. 


Looking around, we see proof that almost all the components we need to shape the new 
world already exist somewhere in the world. In examples from around the globe, we can 
begin to see the outlines. One conclusion they illustrate is that change does not have to mean 
unpleasant sacrifice. Change can mean new business opportunities and living wages, better 
quality oflife, and surroundings that are comfortable and delightful. 


Sustai~ability as a Discipline 


How do we know what is sustainable? Do we just collect opinions and listen to the opinion 
with the most proponents? No, we do not, if we want a legitimate field of study. Sustain-
ability is a concept that is built upon science as its foundation. In fact, one academic field of 
study is known as sustainability science (Clark 2007, 1737). Science is a field ofknowledge 
that studies physical phenomena in a systematic way and collects observable and measurable 
evidence using methods that are reproducible. Because the results are reproducible, some 
outcomes can be predicted. 


The things we currently know about what is and is not sustainable are based upon observable 
evidence. How that evidence is understood may take on different dimensions when examined 
by different disciplines. For example, the issue of human population growth may appear dif-
ferently when seen through the lens of biology (habitat destruction), geology (aquifer deple-
tion), social science (education and family planning), or political science (social instability). 


What is a discipline, and can we call "sustainability" a discipline? While the content of 
each discipline is unique and different from every other discipline, all recognized disciplines 
have certain characteristics in common (Komiyama et al. 2011, 27). An academic discipline 
exhibits some form of consensus; it has coherence as a single field of study. Each discipline 
has a specialized vocabulary. Practitioners in a discipline receive similar educations and 
absorb the same professional literature. The discipline has a community of scholars, people 
who do research or teaching. It has some kind of communications network, including pro-
fessional organizations and peer-reviewed academic journals. Knowledge is collected and 
interpreted in particular ways defined by each discipline. Discoveries in biology, for exam-
ple, are found and verified in different ways from those in archaeology. There are criteria for 
defining what constitutes new knowledge. 


Some newer fields are considered interdisciplinary or multidisciplinary. That is, they cross 
traditional boundaries and bring together knowledge from more than one academic disci-
pline, leading to new methods for understanding a subject (Orr 1992, 90). Sustainability is 
destined to become one such field. Although the concepts that underlie sustainability have 
become well-established, "sustainability" as an academic field is very new and still forming. 
While myriad professional journals and societies explore a range of issues that affect sustain-
ability, there is as yet no single academic or professional society for sustainability, no single 
official publication that speaks for the profession. 
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The challenge facing the fonnation of sustainability as a discipline is its interdisciplinary 
nature (ibid., 84). In any one of the sciences it is clear what is within the field of study and 
what is not. Sustainability, however, concerns the survival of the entire planet and its inhabit-
ants as a whole, and that means many areas of study are relevant. Practitioners must be able 
to understand a range offacts accurately. They must be able to look carefully and deeply at 
scientific, technical, social, political, and economic details. At the same time they must be 
able to look at overarching frameworks realistically and be able to understand how details fit 
into larger systems at a planetary scale. 


What should a serious student of sustainability do? A mental toolbox of high-quality 
thinking skills is essential equipment (Stibbe 2009, 21 0). She or he must work at getting the 
broadest education they can manage. A person who wants to contribute meaningfully to a 
sustainable planet will need well-developed critical thinking skills, with the ability to follow 
logical patterns of thought, to evaluate sources critically, and to separate fact from opinion. 
Anned with knowledge and clear thinking, the sustainability practitioner will then need the 
ability to encourage, to motivate, to inspire. None of us can do it alone. 


The situation of our planet is dire. It is also still a situation with hope and potential. Wel-
come to the changing and sustainable world ahead. 


Further Reading 


Brown, Lester R. Plan B 4.0: Mobilizing to Save Civilization. New York: W. W. Norton & Company, 
2009. 


Cunningham, William P. and Mary Ann Cunningham. Environmental Science: A Global Concern. 
11th ed. New York: McGraw-Hill, 2009. 


Edwards, Andres R. Thriving Beyond Sustainability: Pathways to a Resilient Society. Gabriola Island, 
BC: New Society Publishers, 2010. 


Heinberg, Richard and Daniel Lerch, eds. The Post Carbon Reader: Managing the 21st Century's 
Sustainability Crises. Berkeley, CA: University of California Press, 2010. 


Meadows, Donella, Jorgen Randers, and Dennis Meadows. Limits to Growth: The 30-Year Update. 
White River Junction, VT: Chelsea Green, 2004. 


Stibbe, Arran, ed. The Handbook of Sustainability Literacy: Skills for a Changing World. Cambridge: 
Green Books, 2009. 


Critical Thinking and Discussion 


1 An elevator speech is a concise summary that can be conveyed within the span of a 30-
second elevator trip. If a neighbor learned you were studying sustainability and asked, 
"So, what is sustainability?" what would you say? Write an "elevator speech" to explain 
the basic concepts of sustainability. 


2 Think about a sustainability issue the planet faces, one with which you are familiar. 
Does the knowledge needed for finding solutions come from one academic discipline, 
or more than one? List the disciplines you think might be involved in addressing this 
issue. 


3 Our species has had an extraordinary impact on the biosphere. Why do you think that 
is? 


4 Modem society is experiencing rapid innovation and change. Do you think the rate of 
change is a sign ofunsustainability or progress? Is there a simple answer? 


5 Do you think that laws and regulations are necessary in order to move society toward a 
sustainable future? 
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6 Two common diagrams for representing sustainability use simple circles. The triple 
bottom line of sustainability is traditionally illustrated by three intersecting circles rep-
resenting environment, economics, and social equity. Some scholars prefer to illustrate 
the triple bottom line of sustainability by placing the economic and social spheres within 
the circle representing environment. What messages does each version convey? What 
do they say about the relationships between ecology, economics, and equity? Once 
you have answered, can you think of a different possible message each version could 
represent? 


7 People sometimes feel overwhelmed by the magnitude of the problems our planet faces. 
If you were working on a sustainability project and someone told you, "There is no point 
in trying to be sustainable, since it is hopeless anyway," how would you respond? 


8 Are the terms "sustainability" and "sustainable development" interchangeable? If not, 
how do they differ? 


9 Imagine a community of bacteria living on a Petri dish. A single bacterium was placed 
on the dish at midnight. Their population doubled once an hour. At 1:00 a.m. there were 
2 bacteria, by 2:00a.m. there were 4 bacteria, and so forth. At noon, 12 hours later, their 
food supply ran out. At what time of day was half their food used up? 
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