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Preface

xiii

Sustainability balances economic, ecological, 

and social values in the principled pursuit of 

long-term welfare. It continues to gain impor-

tance and adherents 20 years after entering 

the lexicon with the publication of the 1987 

Brundtland Report. Since then, nations, in-

stitutions, corporations, many other types 

of organizations, and individuals in both their 

professional and personal lives have adopted 

this framework for ethical decision making. 

As a result, for example, corporations are 

acknowledging that their social and environ-

mental behavior, not just their financial bot-

tom line, should be considered in judging 

their performance. Governments at all levels 

use the concept of sustainability to guide the 

allocation of resources, structuring of taxes 

and subsidies, and planning of cities and in-

frastructure. 

Technology is an important arena for apply-

ing sustainability because the design and de-

ployment of novel processes, materials, and 

products affect life on Earth in an ever more 

profound manner. Climate change, for exam-

ple, is largely a by-product of transportation 

and power generation technologies that con-

vert fossil fuels into other forms of energy 

and generate the enormous quantities of the 

atmospheric carbon dioxide that is increas-

ing global temperatures. Developing and 

deploying other forms of energy, especially 

renewable ones, is now a global priority. We 

face similar challenges regarding emerging 

technologies such as genetic engineering, 

nanotechnology, robotics, and computer 

technology. Applying sustainability criteria to 

guide our choices—balancing potential bene-

fits with risks and dangers—is both an ethical 

and practical task. The main purpose of this 

book is to provide principles and a process to 

ground sustainability-based decision making. 

Although this volume highlights technologi-

cal concerns and developments, the general 

approach described here may be applied to a 

much wider variety of issues.
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in an ethical commitment to the welfare of 

contemporary populations as well as the 

well-being and enhanced opportunities of 

future generations. The scientific and tech-

nical professions have a special responsibil-

ity in this regard because the knowledge 

and technologies they develop and employ 

have immense impacts on natural environ-

ments, economies, and the empowerment 

of citizens and societies. Moreover, their 

efforts and achievements can continue to 

produce effects, for good or ill, well into the 

future. 

Sustainability is inherently ethical, as it re-

quires decisions to be rooted in moral prin-

ciples, rather than based solely on economic 

calculation or convenience. Broadly speak-

ing, sustainability requires that we do not un-

dermine opportunities for others as we strive 

to meet our own needs. The others whom 

we must take into account include future 

human generations and the least well off 

contemporary citizens and societies, as well 

as natural creatures and place. This book pro-

vides natural and social scientists, engineers, 

architects, builders, and other profession-

als with a clear description of the meaning 

of sustainability and a practical guide to the 

ethical challenges involved in its promotion 

and achievement.

New technologies abound, and they are being 

developed at an ever-increasing pace. Rapid 

technological advances sweeping through 

society have become the norm. Much of the 

technology that has reshaped society in the 

la st century has become so commonplace 

that many hardly recognize it as technology 

at all. Cars, computers, and cell phones have 

become such integral parts of day-to-day life 

that their absence in a given situation is often 

more remarkable than their presence. As a 

result, it is easy to overlook the profound im-

pact technology has had on the global com-

munity. Through technology, human beings 

have reached a larger population size and 

had a greater impact on global environmen-

tal systems than could have been imagined 

just a mere century ago, when urban travel 

for the majority was limited to a horse-drawn 

carriage and communiqués between conti-

nents were sent by ship. 

This book is about making good decisions 

about the development and use of technol-

ogy. More specifically, it is about making 

decisions that promote sustainability, a con-

cept that has achieved broad support, yet 

remains difficult to implement. In this book 

we define sustainability as the balanced pur-

suit of three goods: ecological health, social 

equity, and economic welfare. It is grounded 

Introduction

xvii
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xviii INTRODUCTION

DRC a fitting subject for inquiry into envi-

ronmental management and sustainability. 

What makes this topic particularly pertinent 

to this book is that the DRC also has some 

of the largest tantalum reserves in the 

world.

Coming in as number 73 on the periodic 

table, tantalum may not get a lot of atten-

tion in chemistry classes. However, it is a 

rare and vital resource in the production of 

a wide variety of electronics, including cel-

lular phones and computers. As demand for 

electronic products soared in the 1990s, so 

did the demand for tantalum. The DRC has 

been mired in military conflict since the mid-

1990s, including a civil war that involved 

troops from several African nations and a 

United Nations peace-keeping force 17,000 

strong. The death toll has reached over four 

million. The presence of tantalum is central 

to the conflict.1 

In addition to the tremendous hardships felt 

by the people of the Congo, the lack of gov-

ernmental control over mining activities has 

resulted in significant ecological damage. 

The increase in prices produced a gold-rush 

mentality in the DRC, with people shifting 

from other activities—including gold mining 

and farming—in order to search for coltan, 

the dark gray ore that contains tantalum. The 

shift brought many people within the bound-

aries of the Kahuzi-Biega National Park, one 

of the five UNESCO Natural Heritage sites in 

the country. The process of coltan mining it-

self can have significant impacts to the land-

scape and streams. In addition, the people 

attracted to the coltan-rich area have hunted 

the wildlife, including thousands of lowland 

MAKING CONNECTIONS

The relations among ethics, sustainability, 

and technological development are complex 

and extremely varied. A number of important 

issues recur, however, including most sig-

nificantly the problem of balancing different 

goods and values when not all can be maxi-

mized or prioritized equally. Sometimes, in 

fact, the pursuit of one good conflicts with 

or harms the possibility of pursuing another, 

also important, good. Environmental health or 

social justice, for example, may be compro-

mised by the pursuit of economic security. In 

addition, differences in values, access to in-

formation, and available resources and tech-

nology can cause diverse constituencies—all 

of whom value sustainability—to approach 

the challenge in different ways. In order to 

explore some of these issues in more detail, 

we offer two examples that highlight some 

of the challenges facing professionals and 

policy makers in search of greater sustain-

ability.

For the first example, we turn to the Dem-

ocratic Republic of Congo (DRC), an Afri-

can country with the second largest block 

of tropical forest in the world, covering 62 

percent of the nation’s territory. Tropical 

forests are considered valuable ecologically 

because of their high biological diversity, 

and the forests in the eastern region of the 

DRC are particularly diverse. Currently, they 

provide habitat to a number of endangered 

species, including mountain and lowland 

gorillas and elephants, In addition, they are 

home to many of the 71 million Congolese, 

who are dependent on the forests for their 

livelihoods. All of these factors make the 
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INTRODUCTION xix

The issue of tantalum in the DRC is an 

unfinished story. While some recent 

developments are positive, much of the chal-

lenge still lies ahead. This example illustrates 

the profound and unexpected effects that 

technological developments and our collec-

tive behavior as consumers can have. The 

point is not to stop using or developing elec-

tronics. The challenge is to develop sustain-

able alternatives to ecological, social, and 

economic relationships that jeopardize long-

term welfare. One need not go to faraway 

lands to find examples of unsustainable prac-

tices and the ethical responsibilities that they 

demonstrate. At home and abroad, we are 

faced with the challenge of securing better 

ways to meet basic needs and pursue pros-

perity. 

SHIFTING TOWARD SUSTAINABILITY

A second example illuminates further issues 

involved in pursuing sustainability, this time 

in the context of a particular business enter-

prise. In 1994, Ray Anderson, the founder 

of Interface, Inc., a company that produces 

carpets, was preparing a talk for his sales 

staff on the company’s approach to the en-

vironment. He realized two things: first, his 

company’s approach to the environment up 

to that time was focused merely on compli-

ance with the law, and second, his company 

was in his words “plundering the earth.” 

More than that, he realized that this was the 

accepted way of doing business.

Anderson decided that he wanted to change 

the way his company did business in order 

to make it a “restorative enterprise” with 

gorillas and elephants, for food and other 

uses, resulting in the loss of the vast major-

ity of gorillas and all of the elephants in the 

park.2

Clearly this is an example of unsustainable 

development. From an economic perspec-

tive much of the local revenue that could be 

raised has been lost through black market 

trade of coltan through neighboring Rwanda 

and Uganda. From a social perspective, the 

presence of the valuable resource exacer-

bated existing tensions and contributed to 

the creation of a social climate characterized 

by fear and aggression. In this socioeco-

nomic climate, ecological concern (which 

has historically been higher in DRC than 

other African countries) became a very low 

priority. This is not just a story about occur-

rences in a faraway place, however. Each of 

us may contain a small piece of this story 

in the cell phones, laptop computers, DVD 

players, and other electronics that we use 

every day.3

In 2010, the United States passed legislation 

requiring companies to demonstrate that 

their products are not fueling the conflict in 

the DRC.4 Certainly this is part of the solu-

tion, but tracking the source of tantalum can 

be difficult. Some have suggested a more 

comprehensive approach, namely regulating 

the coltan industry in the DRC in order to har-

ness long-term economic gains, foster social 

improvements, and keep mining activity out 

of national parks and other ecologically sen-

sitive areas.5 However, in the context of the 

current political instability of the region, such 

a solution presents daunting and long-term 

challenges.
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xx INTRODUCTION

Perhaps more importantly for stockhold-

ers, profits were up 49 percent. Anderson 

considered himself 45 percent of the way to-

ward his goal for 2020.7 Interface employees 

attribute their successes to a combination of 

Anderson’s determination and consistent vi-

sion of sustainability, as well as a bottom-up 

approach that allowed all employees to play 

a role in determining specific approaches to 

the seven fronts.8 Clearly his answer to sus-

tainability is not only what is accomplished 

but also how it happens.

As a result of this success, Anderson has be-

come in much demand as a speaker on in-

dustrial sustainability, and he has opened up 

a separate consulting division of Interface, 

Inc. devoted specifically to assisting other 

companies make similar changes. Of course, 

the measures taken by Interface, Inc., while 

admirable, are far from achieving full-scale 

sustainability. Interface does not control 

what happens further up the supply chain. 

And even within the company, Anderson ac-

knowledges that several of the changes are 

only temporary measures (e.g., offsetting 

carbon emissions by planting trees) under-

taken until more sustainable processes can 

be implemented (e.g., a complete shift to re-

newable energy). Still, Interface has become 

an impressive example of how sustainability 

can be profitable for a company and spur 

innovation.

THE STRUCTURE OF THIS BOOK

The pursuit of sustainability is grounded in 

value judgments. Often discussions about 

sustainability neglect this important fact. It is 

zero waste and zero harm to the biosphere, 

and he wanted to do this by 2020. It was an 

ambitious goal. As a carpet company, Inter-

face, Inc. was dependent on fossil fuels not 

only for its energy but also as a raw material 

in its carpets. Anderson developed what he 

called seven fronts of sustainability to guide 

his company towards its goal.6 

• Eliminate waste: Eliminate all forms of 

waste in every area of business.

• Benign emissions: Eliminate toxic emis-

sions from products, vehicles, and  facilities.

• Renewable energy: Operate facilities with 

renewable energy sources.

• Closing the loop: Redesign processes and 

products to close the technical loop using 

recovered and bio-based materials.

• Resource-efficient transportation: Trans-

port people and products efficiently to 

eliminate waste emissions.

• Sensitizing stakeholders: Create a culture 

that uses sustainability principles to im-

prove the lives and livelihoods of all our 

stakeholders—employees, partners, sup-

pliers, customers, investors, and commu-

nities

• Redesign commerce: Create a new busi-

ness model that demonstrates and sup-

ports the value of sustainability-based 

commerce

As of 2007, the changes implemented in 

Interface, Inc. resulted in a 45 percent re-

duction in fossil fuel use and an 80 percent 

reduction in the waste stream to landfills. 
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INTRODUCTION xxi

“The Social Dimensions of Sustainability Eth-

ics,” focuses on ethical relationships and 

responsibilities between people and commu-

nities. It explores core principles and the chal-

lenge involved in concretely realizing these 

principles with regard to people around the 

globe and in future generations.

In Chapter 5, “The Ecological Dimensions 

of Sustainability Ethics,” we examine the 

relationships between people and the en-

vironmental systems that support them. 

Incorporating nonhumans and even eco-

systems or biomes into an ethical frame-

work has had a profound impact on the way 

people view ethics. In this chapter, we ex-

plore the ethical components of ecological 

 relationships.

Chapter 6, “The Economic Dimensions of 

Sustainability Ethics,” explores the devel-

opment, insights and shortcomings of the 

neoclassical economic model. We focus 

specifically on the development of the study 

and practice of ecological economics, where 

scholars are attempting to include biophysi-

cal aspects of natural resources in economic 

analyses. 

Chapter 7, “Integrating the Dimensions of 

Sustainability Ethics,” discusses the chal-

lenge of combining the social, ecological, 

and economic facets of sustainability. It pres-

ents the concept of complex adaptive sys-

tems as a tool for developing a framework 

of sustainability that can integrate its various 

dimensions.

Chapters 8 through 10 turn to the more 

practical issue of applying the ethics of 

tempting, particularly for those with a tech-

nological background, to view sustainability 

primarily as a technological issue. To be sure, 

technology will play a significant role in meet-

ing the challenges that lie ahead, but tech-

nology addresses the question: What can 

we do? There is a prior question that goes 

to the issue of values: What should we do? 

This book explores the ethical foundations 

and concepts involved in answering this lat-

ter question. In turn, this book describes a 

number of the tools and skills involved in im-

plementing decisions that reflect our values.

Chapters 1 through 3 provide the context for 

this discussion. Chapter 1, “A Context for 

Sustainability,” introduces basic concepts 

and provides an overview of some of the 

most pressing challenges we face today. 

Chapter 2, “The Technology Challenge,” ex-

plores the role of technology as it shapes—

and is shaped by—society. It provides an 

overview of the history of technology as well 

as discussion of the impacts—both positive 

and negative—that it has on society.

Chapter 3, “Introduction to Ethical Con-

cepts,” provides an overview of the field of 

ethics. The ethics of sustainability is in many 

ways a continuation of conversations held 

over millennia regarding what it means to 

do good or lead a good life. This chapter ex-

plores some major themes in ethical thought 

from religious and philosophical traditions 

that are particularly relevant to a discussion 

of sustainability.

Chapters 4 through 7 explore the three  pillars 

of the ethics of sustainability.  Chapter 4, 
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In our attempts to move toward sustainabil-

ity, there are myriad paths and directions that 

we might take. In order to succeed, we must 

approach the challenge thoughtfully, guided 

by both a sound ethical framework and a 

realistic understanding of human behavior. 

The goal of Working toward Sustainability is 

to provide readers with (1) an understand-

ing of the meaning of sustainability, (2) a 

sound ethical foundation for navigating the 

difficult challenges associated with pursuing 

 sustainability, and (3) a practical assessment 

of processes and problems associated with 

decision making and being agents of change. 

Throughout the book, we provide short case 

studies and examples that help us meet 

these goals by illustrating concepts, ideas, 

and practical issues. 
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 sustainability to decision making. In Chapter 

8, “Improving Our Thinking about Sustain-

ability,” we investigate how making good 

decisions requires changing the way that 

we think and learn. We identify a number 

of common patterns people fall into when 

processing information that can lead to mis-

conceptions regarding sustainability, and we 

discuss how to change these  patterns.

Chapter 9, “The Process of Changing Behav-

ior,” grapples with the problem that a sound 

ethical foundation and a clear understanding 

of the issues are still not enough to bring 

about behavior that fosters sustainability. It 

identifies several other factors that influence 

people’s decisions, including structural barri-

ers, attitudes, force of habit, and what other 

people think.

Chapter 10, “Creating Change with Groups,” 

describes the importance of collective action 

and institutional change. Whether working 

with a handful of employees or government 

leaders from around the globe, the dynamics 

of orchestrating change with groups follow 

similar patterns. Facilitating communication 

among people possessing different perspec-

tives and goals is a daunting challenge cen-

tral to the task of pursuing sustainability. 

Chapter 11, “Applying an Ethic of Sustain-

ability,” reviews the ideas and concepts 

addressed in earlier chapters. In addition it 

describes current approaches to putting con-

cepts of sustainability into practice. Finally, it 

provides the Case Study of the Ford Corpora-

tion to illustrate how the ethics of sustainabil-

ity have been (or could have been) applied.

FM.indd   xxiiFM.indd   xxii 9/1/11   9:19 PM9/1/11   9:19 PM

http://www.savethechildren.org.uk/en/docs/cursed_by_riches.pdf
http://www.vodafone.com/etc/medialib/attachments/cr_downloads.Par.74638.File.dat/FFI_Coltan_report.pdf
http://www.nytimes.com/2007/05/22/science/earth/22ander
http://www.savethechildren.org.uk/en/docs/cursed_by_riches.pdf
http://www.vodafone.com/etc/medialib/attachments/cr_downloads.Par.74638.File.dat/FFI_Coltan_report.pdf
http://www.vodafone.com/etc/medialib/attachments/cr_downloads.Par.74638.File.dat/FFI_Coltan_report.pdf
http://www.nytimes.com/2007/05/22/science/earth/22ander


INTRODUCTION xxiii

 allegedly finance military operations in the 

Congo with illicit coltan to clients from the 

United States and Western Europe, but it is 

very difficult at this point for the consum-

ers to know where the coltan came from in 

a particular electronic device. In this book 

we discuss changes at the individual level 

(e.g., making socially, ecologically, and eco-

nomically responsible choices) and the in-

stitutional level (e.g., providing individuals 

with information necessary to make those 

choices).

 4. See Dodd-Frank Wall Street Reform and Con-

sumer Protection Act H.R. 4173.

 5. Hayes and Burge (2003).

 6. The following bullets are quoted from In-
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 7. Dean (2007).

 8. Stubbs and Cocklin (2008).
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and conflict in the Democratic Republic of the 

Congo.” SAIS Review XXII(1): 103–118.

Stubbs, W. and C. Cocklin. 2008. “An ecologi-

cal modernist interpretation of sustainability: the 

case of Interface Inc.” Business Strategy and the 

Environment 17: 512–523.
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cratic Republic of the Congo.

ENDNOTES

 1. See United Nations (2001).

 2. All Party Parliamentary Group on the Great 

Lakes and Genocide Prevention (2002). 

 3. A United Nations (2001) report discusses 

letters that link Rwandan companies that 
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CHAPTER 1

A Context for Sustainability

 Sustainability is a concept that, over the past 

two decades, has continued to gain traction in 

a wide range of institutions and sectors, from 

national to local governments, from agricul-

ture to tourism, and from manufacturing to 

construction. Domestically and internationally, 

sustainability is employed as a key criterion in 

governmental and business decisions, in con-

sumer choices, and in individual lifestyles. As a 

concept and practice, sustainability is invoked 

to address issues as diverse as energy produc-

tion, building design, waste disposal, urban 

planning, social welfare, and local and national 

economies. Universities and schools are apply-

ing sustainability to guide changes to their cam-

puses, curriculum, governance, investments, 

procurement policies, and relationships to their 

local communities. In short, sustainability is a 

framework upon which increasing numbers of 

individuals and organizations ground their deci-

sions and policies. In this chapter, we take a 

closer look at the concept of sustainability and 

the context in which it has developed.

THE RATIONALE FOR SUSTAINABILITY

There are at least 70 documented definitions 

of sustainable development or its sister term 

sustainability. Our goal here is neither to list 

all the contenders nor to add to their num-

bers. Rather, we provide a sense of the basic 

principles of sustainability, first through a 

series of hypothetical scenarios and second 

through a brief explanation of how the con-

cept was developed.

Sustainability Interlude

At its most basic, the concept of sustainabil-

ity is relatively straightforward. In our first 

scenario, our hero—call him Lucky—has 

been given a trust fund of one million dollars 

that receives 10 percent interest a year. This 

gives Lucky an annual income of $100,000 

in interest. In order to use this trust fund 

sustainably, Lucky must take out no more 

than $100,000 from the fund each year. If 

he does that, then the fund will never dimin-

ish, and the original million dollars will con-

tinuously produce income for Lucky and his 

descendents. Thus, we have identified the 

essence of sustainability: using a resource 

no faster than the resource can replenish 

itself.

For our second scenario, suppose that 

the fund is no longer something as static 
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2 A CONTEXT FOR SUSTAINABILITY

and homogenous as a pile of cash. In-

stead, it is a mixture of resources each 

with different and varying growth rates, 

and those growth rates prove very dif-

ficult to predict. Some years the interest 

could be well over $100,000. Other years 

it could be much less. In this case, Lucky 

must watch the fund closely to be able 

to respond to any unforeseen changes. 

The added complexity of the fund makes 

the prospect of withdrawing beyond sus-

tainable levels more likely when the needs 

for these resources are great.

For our third scenario, suppose a much larger 

fund was left to Lucky and seven billion of 

his closest relatives and friends—call them 

collectively the Global Population. In this situ-

ation, responding to changes in the growth 

rates of the fund’s resources becomes much 

more difficult, as communication between all 

the recipients and coordination of activity is 

well nigh impossible. In turn, not everyone 

will agree about which of those resources 

or benefits are important or about who has 

a claim to them. Under such circumstances 

sustaining the original capital in the fund and 

receiving a fair share of the interest for each 

of the seven billion participants is a mighty 

challenge.

The concept of sustainability itself is fairly 

straightforward. Achieving sustainability in 

the real world presents a daunting and com-

plex challenge.

A Response to a Crisis

The concept of sustainability has its roots in 

what might be called “the crisis of develop-

ment,” that is, the failure since World War II of 

international development schemes intended 

BOX 1.1 Sustainability Is Being Adopted 
by a Growing Number and Variety of 
Organizations

One can see increased focus on sustainabil-

ity in political and corporate contexts. Several 

countries have articulated policies centered on 

sustainability, using it as a framework on which 

to base integrated strategies covering the envi-

ronment, the economy, and quality of life. For 

example, the United Kingdom embraces sustain-

ability as part of its national policy as articulated 

in “Securing the Future—The UK Sustainable 

Development Strategy.” Similarly the Euro-

pean Union Sustainable Development Strategy 

describes the EU’s approach to sustainable 

development and the seven key challenges fac-

ing its implementation.

A significant number of Fortune 500 corporations, 

including Nike, Coca-Cola, Dell Computer, and 

Starbucks Coffee are embracing sustainability as a 

strategy in the form of corporate social responsibil-

ity (CSR). Sustainability is a framework for ecologi-

cal, economic, and social policies and programs 

that continues to grow in importance and is find-

ing application in an ever wider range of circum-

stances. For example, the highly successful green 

building movement started by the U.S. Green 

Building Council in the United States is based on 

the concept of sustainability, providing a useful 

template for implementation in other sectors.
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